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The Genetic Engineering and Biotechnology Monitor proposes tc
accept industry-related advertisements from companies interested
in reaching planners and policy-makers as well as entrepreneurs
and members of the scientific community in some sixty developing
countries throughout the world and inform them about their
products and services.

The Monitor is published four times a year and distributed free of
charge to individuals and institutions on an approved mailing list
which includes at the moment 1300 entries. The Monitor has been
published since 1982 and has built up a sound reputation both in
developed and developing countries.
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Aavertisements will be printed in black and white and in English
only. Prices in Austrian Schillings or the equivalent in $US will be
AS 5,000 for a full page: for half page advertisements, AS 3.700;
and for a quarter page, AS 2,500. Requests for placing of
advertisements, accompanied by a layout, illustrations and text,
should be submitted to the Editor, Genetic Engineering and
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A. POLICY, NEWS AND OTHER ZVENIS

news

{oant 1Sz ivilies wese
23, wnich is currentiv
s=plemenzed 1s 2 projez: Sy UNIDQ. Ia March 1933, a
Torum of 3ciearists of tha memder :ountries was held.
It was atzended 9y scientists $rom Il member Countries
and 1t helped to promote autual iateraction between
the ICGES nanagement and the nemoer countries’
scientists and it clartfied in particuilar the research
ind training needs of those countries. 3ased on this
interaction, requests were also sent Jur to anational
facal points asking for their training needs.

Juring 1933 several stenmid
carried ot i1 regard T the I

The New Delhi Component of the ICJEB started
Zunctioning from May 1338. 3etween the two Components
‘ive research groups have deen iniriated. The project
management ts giviag particular attention to
strengthening these groups and also creating another
gtoup an lismo cellulose in Trieste. Currently,
Sesides administrative®taff, five scientists and nine
zechnicians are working in Trieste and four scientists
and seven technicians in New Delhi. All major
2quipment required for the interim programme has bSeen
Jrocuxed.

Visits to affiliated centres of the ICGEB were
zompleted in the course of i988. Ia all, visits have
Seen made to 12 affiliated centres. This has helped
0 ascertain the needs cf these centres and their
sossible cooperation with the ICGES.

in response zo the request of the project
aanagement, requests for fraining sourses from member
countries have been made as also requests from
affiliated centres for research co-operation. These
sroposasls vhich have been received very recently will
e evaluated. The training facilities available in
affiliated centres and in the host and other member
countries will also be utilized, while the conduct of
courses in the I[CGEB premises requires further
development of facilities and scaff in che ICCEB. In
March 1988 a workshop on protein engineering was held
in Trieste. Training courses in Argentina and Nigeria
were also assisted by grants from the (CGEB. :

The number of member countries of the ICGE3B now
stands at 41, and more countries are showing incerest
in joining it. The number of countries which have
ratified the Statutes of the IGEB is 14. Once
24 vatifications have been made and it is agreed that
the [CGEB shall Decome au autonomous emtity, the
project will be cransferred from UNIDC to that
1utonomous entity.

First five-vear interim work jrogramme rescheduled

A rescheduled interim programme Sor the
international Cenctre for Cenetic Zngineering ar ’
3iotechnology's (ICGEB) first five vears of operatiom
7as the main focus of the Centre’s ?reparatary
Zommittee, held from &8 July under the auspices >f
the United Nacions [ndustrial Development
Xganization. The sl=macion dodv i1lso cons . dered che
Jrogress o the work programme at the [CGEB's cwo
components in New Delhi and Trieste; recommendations
2f the Panel of Scientific Advisers \PSA}, financial
resources; affilizced centres; and intellectual
property rifhts.,

According to the latest PSA report, space
Limttations ag bagh component 4ites 1ave not ailowed
speedier developmen. 5f the entre nd ¢ urges
completion 2f the new buildings, as well as suitable
nousing for scientists, which remains “an unresolved
stoblem >f wrgency” essential €a atiracting
Nigh ‘quaLily scientisls.,

stafi is also
i1 as 29 zhe

Recruitment of seniar scientifd
sudject 9 availadilizy of space 1s
ongevity of the offered tontracts.
currentlv Yeing Jffered for the Juration 3f
tnterim programmes. <oCurrent Symildents Sar the first
five-vear >rogramme - amou-~t:ing Co some 5J9 =illion
and representing i healthy Zinancial sutlook - arce
expected to drovide adequata Zuarantees for the
acquisition Of 2 good scientific Zroup, tecessary IO
3ive zhe Centre the credidility o aodilize Zurcher
Sunds .

The “ommittee therefore considered -escheduliag
the programme to begin next January, 2i..wiag for
longer coatracts to bYe offered whiie reinforcing the
image of the ILCGEB.

The CommitZee is composed of the ICGES zember
countries, which ares rs date Afghanistaan, Algeria,
Argeatina, Shutan, Bolivia, 3razil, 3ulgar:ia, Chilce,
china, Colombia, Congo, Cuba, Zcuador, Zgypt, Greece,
Hungary, india, Indonesia, Iran, Iraq, ltaly, Xuwait,
Mayritania, Mauritius, Mexico, Morocca, Nizeria,
Pakistan, Pangma, Peru, Senegal, 3pain, 3udan,
Thailand, Trinidad and Tobago, Tuaisia, Turkev,
Venezuela, Vier Nem, Yugoslavia and Zaire.
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UN and other organizacions’ news

New third world oroduction initiative

One of the most frequently cited expectations for
Siotechnology is that its enormous potencial will be
used to alleviate the suffering in developing
countries caused by a variety of infectious diseases.
Often joined to this is the promise of effecting a
ceal transfer of the relevant biomedical technologies
to the disease-affected regions.

Ten years ago. the United Nations Development
Programme, the World Bank, and -he World Health
Organization (WHO) addressed the first of these goals
by establishing their Special Programme for Research
and Training in Tropical Dizeases (TDR). The
significant progress msde through TDR-sponsored
research - particularly in the development of vaccines
sgainst malaeria, schistosomizssis and leprosy - has now
spirred 2 new component to the programme aimed at
fulfilling the second pledge.

Termed the TDR Initistive for Biotechnology
Implementation, the new undertaking will consisc of a
limited number of unique, technology—driven
partnerships betwveen scientists and institutions in
the developed and developing world. There is an
increasing need for s variety of reagents, such as
monoclonal antibodies, recombinant and synthetic
antigens, and DNA probes, many of which have been
developed as 2 result of TDR-funded research, to be
produced in sufficient quantities and formulaced for
3se in tropical countries in simple and inexpensive
ways.

Such reagents are essential for patient
diagnosis, parasite identification and
characterization, to supplement other methods used
in evaluating candidace vaccines, and in a variety
of apidemiological studies, including vector control
and fisease transmission. By carefully selecting
both the projects and the collaborating inscitutions,
a first-stage goal of cresting a small number of
sel i-sfficient, quality production facilitizs in
the developing w-rld can be realized.

The Initistive {s thus designed more 1long the
lines nf contract-production than invescigational
research, 4nd the reagencs Co b~ produced will, it 1is




soced, quiskiy fiad their way into mgoing TDR
Jralects. A Tather rapid fimetaple Zor the Ilniciacive

waich will 9e co-ordinated and overseen Sv the
?rogramme 's various steering :ommittees is envisaged.
jnce 3 short list of specific projiects is complezed
sropasais for production projects will Ye solicited
Irom institutions in the develooing world that have
1lreadv jemonstrated ability Zo zarry wut
technologicaily advanced research. .Source:

3tas/Technology, Vol. 5, March 1938)

Inized Iront against AIDS

The World Health Orgamization's Special Programme
an AIDS is zo join forces with the United Nations
Jevelopment Programme in the Zight against AIDS. In
recognition of the alliance, the Special ?rogramme on
AIDS is to decome known as the Slobal ?rogramme on
AZDS.

Hal {dan Manler, the DirectorGeneral of WHO,
announced the alliance in Jeneva. The change will
orovide the WHO's expanding programme on AIDS with a
readv-made administracive framework. The UNDP has set

-

29 112 "field offices” in developing countries.

The resident represencatives af the UNDP also
co-ordinate assistance from all the agencies of the
United Nations, so they are ideally placed to now
everything about all development projects in a

comtry. They can avoid duplication, and unite people
tackling the same problem.

The WHO's Special Programme om AIDS, directed by
Jonathan Mann, planned to have carried out inictiai
visits to 127 countries by the end of 1987 to
discuss programmes to control the spread of the
diisease.

Countries that take part set up their own
national committees and design their own five-year
oslans to combat AIDS.

The UNDP has already allocated $3 million for
the preparacion of joint programmes with the WHO.
The UNDP's guidelines to its representatives point
34t that the resources needed by the WHO's Programme
on AIDS are expecied to grow from £37 million
in 1987 to 9650 million in 1991, excluding
iirect costs of diagnosis, Ctreatmenc ind any future
saccine.

The zuidelines assume that 30 to 100 :x:lliom
seople around the world may be infected with the human
immunode ficiency virus by 1991, and chac a vaccine
Z1ll not be available for use in large populations.
(Source: New Scientist, 28 January 1988)

Advisers say the WHO must tackle ethics of
vaccine trials

An advisory group of leading researchers in
science and public health has held its first meeting
in Geneva to advise the WHO on the role that it should
play in biomedical research into AIDS. Its main
conclusion is that the WHO has a vital function in
zo~ordinating resesrch into vaccines and antiviral
irugs.

The group is chaired by Sir James Gowans, former
aead of the Medical Research Council in 3ritain and,
until recently, director of the Council’'s directed
orogramne of research into AIDS.

The group agreed that WHO is in an ideal
position 0 monitor research into AIDS thrcughout the
world, idenctifying zaps that need to be filled. Lt
2an 1lso eniure thar the zhoice of “hat research is
4one is not u«ntirely the prerogative of developed
countries.

oy Widdus, 1 zo-ardinator with the w#d's Giodbal
?rogramme on AIDS and forner direczor a2f the iivision
of international health at the United States Institu.e
2f Medicine, said thact WEQ's globai perspecrive makss
i1t an ideal clearing house for informetion Jn AIDS
rcsearch.

diddus added that it is Yecoming increasingly
difficult in the US o find volunteers to eater zrials
of vaccines who bYelong to a "high-risk” groud Sut who
are not vet infected with H#IV. In San Francisco, for
example, up to 70 per cent of male homosexuals are
thought to be infected. This means that researchers,
research institutions and sharmaceutical firms are
beginning to look to developiag countries Zor suitadle
trial populations.

Another problem is that "sharmcologically
virgin” people who are infected wich HIV are scarze in
the US. "™any AIDS patients,” Widdus said, "medicate
themselves with so-zalled underground drugs chac could
interfere with a trial of a new compound.”

The advisory group believes that the WHO should
orovide governments ~f countries where rials of
vaccines or drugs against AIDS are taking place with
advice and assistance to ensure that such trials meet
acceptable scientific and ethical standards. Trials
also need to be designed in such a way as to offer the
best chances of producing scientifically valid and
scactiscically significant results.

The advisory group believes that the Global
Programme on AIDS might usefully address several
issues concerning the conduct of vaccine trials.
These include-

- How best should researchers conduct a trial to
assess cthe protective efficacy in humans of 2
candidate vaccine against AIDS?

= Lif a vaccine has shown no protective effect in
animals , should ~ciencists zo ahead with trials o
test its protective efficacy in humans? (Two
candidate vaccines which are currently undergoing
initial tests in the US of their safety in humans
fall into this category.)

The advisory group will circulace its
recommendations to a wider circle of researchers and
specialists in public health. The aim is that their
suggestions will ulctimately guide the direction of
the research activities of the Global Programme sn
AIDS.

The other members of the advisory group ianclude
Nobel prizewinner Sune Bergstrom, Valentin Pokrovski,
President of the Soviet Academy of Medical Sciences,
Samuel Thier, head of the United States Instituce of
Medicine, Vulimiri Ramalingaswami, visiting professor
2t the Harvard School of Public Health in 3oston,
Massachusetts, and former Director-General of the
Indian Council of Medical Research and Alain Pompidou,
health advisor to the French Ministry of Health.
(Source: New Scientist, 18 February 1988)

Number of infected children will --crease
substancialiv

The incidence of ALDS in children and women »f
child-bearing age now demands comprehensive
surveillance becsuse there are far more :ases than
those reported, says a group of international experts
on AIDS. But they say thst it would be neither cosc-
effective at the moment, nor ethical.

The 17 scientists, from Europe and the US, met last
year under the auspices of the World Health
Organization. The report of their meering, AIDS and
the Newborn, wss published at the end >f 1987. (¢




s3vs that Jor sverw known :ase >f AIDS there will also
2 many women md hildren infeczed wiza ALV, The
3Toun is ancerned that current renoriiag % AldS
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Catherine Peckham, professor of paediatric
epidemiology at the Institute 9f Child Healch jn
London and rapporteur of the meeting, said that
19 Zuropean countries had reported 206 cases of AIDS
tn children up 0 3eptember 1987. France was .t the
top of the lisc.

An analysis of the 1221 cases of children with
AIDS reported in Europe by June 1987 showed that about
half have mothers who have AIDS or who belong to a
nigh-risk category such as drug users. About 30 per
cent of the 182 children became infected through blood
transfusions. The implementation of rigorous
screening of bYlood donors and treatment of blood
sroducts, however, means that the main source of HIV
infection in children in future will be from mcther to
child. The numbers are likely to increase
substantially over the next three to four years.

n immunizacion, the report recommends that HIV-
infected children without symptoms should receive the
combined diphtheria, pertussis and tetanus vaccine and
live oral polio and measles vaccines. But healch
workers should not give live vaccines to children with
symptoms, because of theoretical concerns sabaut the
competence of their immune systems. Children living
in households with a person with AIDS should also be
iven inactivated, rather than }ive, polio vaccines
because of the risk of transmitting polio infection to
the person with AIDS.

The report calls for more widespread surveillance
in order o detect any increase in heterosexual
transmission and the resultant rise in infeczed
infants. The experts say that comprehensive antenatal
scteening of all women would provide useful
epidemiological information, but it would not be
feasible or cost-effective at the moment - nor would
it be ethical. (Source: New Sciencist,

21 January 1988)

Turning Sack the guinea worm

Guinea~worm disease, an incapacitating parasitic
infection that is widespread in parcts of Africa, could
be eradicated within the next few yesrs. More than
100 representatives of countries where the condition
is endemic attended a meeting on the disease, held in
Accra, in Ghana, in esrly March 1988.

The 4World Health Organization wants to eradicate
uinea worm by 1995. William Foege, sxecutive
director of an organization called the Task Force for
Child Survival, whish aims Zo improve child nealth,
said he axpected the disease to disappesr within three
vears.

The aradication st guinea worm would lift a
tremendous burden from miilions +f peaple in the zhird
world. An estimated (0 million cases sccur each
year ~ most of them in Africa, in a hand of
19 countries from Senagal in the west to Sthicpia in
the Zast. [ndia, Pakistan, Saudi Arabia and Temen are
also affected,

Representazives Zrom 17 5f the I3 Afrizan
zountries atfected, as well as lelegates from Incd:a
and Pakistan, attendel the =esting. The WHI's
regional director, attlieb Monekosso, ard
Jlomy Carter, 1 Sormer American president, were ilsy
-reseat. (The Carter Presidential Jentre, >ased :n
Atlanta, Seorgia, is the uymdrelia drgzanization Zor
Soth the Task Force Zor Zhild Survival, and
Siopal 1000, whiczh has 2as me 3 its main aims The
eradication of guinea-worm lisease.)

At the meeting, Carier signed a memorandum
2f underscanding Yetween the Minister of Heal:in
tn Niger.a, Giobal 2000 and zhe 3ank 3f Jredit
and Commerce International. This London—based
Yank is one of the main sources of funds Scr
Global 2000.

¥igeria is one of the countr:ies most seriously
affected by guinea worm. It has apbout I1.5 silliom
zases a year. Global 2000 has recently agreed %o
provide funds for one vear to help Nigeria establish i
secretariat to focus the country's effort zo eradicate
the parasice.

In some parts of Nigeria, up to half of the
people are incapacitated at one time. The pacasite is
in some places the principal reason why children miss
school. In south-eastern Nigeria, aid agencies have
estimated that guinea-worm disease is diminishing the
annual rice crop by l1.6 per cent. The value of the
rice crop in that ares is about 320 million.

The most obvious way of combating the spread of
Zuinea worm is to supply affected villages with safe
drinking water. Donald Hopkins, a consultant with the
Task Force for Child Survival and Global 2000, says
that vhile this is tiie most expensive option, at 320 a
head, it provides other benefits, over and abave the
elimination of guinea worm. Diarrhoeal diseases, for
example, also spread via water.

Hopk ins points out that we are now in the second
half of the UN-backed International Orinking Water
Supply and Sanication Decade, which has as its goal
the supply of safe drinking water to evervone hy the
end of 1990. Governments shnould give priority to
villages with guinea worm when extending supplies of
safe water, Hopkins says.

A second means of controlling the disease is to
persuade people to filter their water through cotton
cloth. It is also possible to kill the woram's
larvae by putting a chemical, Abate, in ponds, for
example. At a concentration of 1 part per million,
Ahate is colourless, tasteless and odourless, safe
for human consumption, and does not xil' other

wildlife such as fish. (Source: New Scientist,
31 March 1988)

The Environment Liaison Centre

Throughout the world, thousands of
non-governmental organizations (NGOs) are working in
diverse ways %o promote responsible human actions
regarding the environment and development. The
Zavironment Lisison Centre (ELC), itself an
international NGO, was estaolished in Nairobi, Kenya,
in 1974, for the purpose of strengthening
communication snd co-operation bSeCween these NCOs. In
addition, ELC serves as a link between NGOs and the
inited Nations Environment Programme (UNEP),
headquartered 1n Nairobi.

With 232 member organizations in %4 countries and
contact with osver 7,300 ather groups, ELC 1s part of
the global effort to protect the Zarth's eco-systems
for numan weifare, and ror sustainable utilizacion and
=quitable distridbution nf resources.




o <eep the NGJ sommuntty informed of
internatic:ial, regional ind national initiatives ia
the fields of eavironmeat and developmenc, ZLC
subl ishes zwo Yi-aomthly seriodicals.

- ECOFORUM (s an environment and jevelopment
journal, published in Inglisn, Spanishk and F ach.
The journai acts as 1 Zacal point Zor NGJs 20 share
information, review the activities of UNEP and
ather Urited Nations aszncies, and discuss emerging
environmental and Jevelopmental problems.

~ NEWS ALERT presents brief, zurrent action—
oriented news irtems regarding environment aud
development issues. Znglish, Spanish and French
versions are available.

Practical "Hew to"” booklets, directuries of NGO
activities in variocus areas af environment ani
develonment and books and momographs dealing with
specific sustainable development concerns are
available in English, Spanish and French. A cowmplete
lisc of current publications is available from ELC.

Surveys conducted on a regular basis since 1976
have identified some 10,000 NGOs world-wide. ELC is
continually seeking to update its infor ation on NGOs
everywnere, with a major new survey having been
completed in 1985. This computerized data system is
at the core of ELC's global efforts to expand NGO
co-operation and netwacking.

ELC receives 826 periodicals, the majority
produced by NGOs themselves. Together with other NGO
publications, these form an unparalleled record of the
Jevelopment work of an expanding NGC community,
especially in the third world.

ELC provides grants ranging from US3100 o 35,000
to third world NGOs, to support practical field
oroject initistives which pay particular attention to
the environmental dimensions of development work.
More informacion on the small grants fund is availablie
from ELC.

The positive impact of 2avironment and
development NGOs is often constrained by problems of
institutional development and the lack of necessary
osrofessional, administrative and manatement skills.
ZLC's Training and Support Services programme provides
assistance to NGOs in the key areas of jroject design
and fundraising accountancy and financial management
and communications. The emphasis is on responding to
practical needs and on facilitating processes whereby
NGOs can learn from one another through networking and
skills exchange.

The programme’s primary objective is networking,
the building and strengthentng of links between MCOs
from the developing countries of Africa, Asia and
Lacin America. The progsramme provides a unique
opportunity for third world zrasiroot NGO staff
members to gain and share experiences on environment
and development issues and problems.

The programme provides on-the-jop training at ELC
in appropriate networking, wriling, computer and
administrative skills useful to third world NGOs on
the return of the intern to his or her home country.

ELC provides a mechanism for NGO inputs to the
United Nations and other international organizations
and «eeps NGOs informed of relevant international
organizations’ initiatives. This is facilitaced by
ZLC's special working relationship with UNEP,
corsultative status with ECOSOC, UNESCO and the
laternational Whaling Commission, and lisison status
with PAO, Also, ELC has recently agreed co 3 new
co-vperation arrangement with IUCN,

ZLC works to reinforce chousand:z 3¢ grasstaot ang
international NGO initiatives that respond direczly 2
the dasic needs of the people, which Zogether
sontribute towards bduilding a sustainable society. I=n
foing so, the Centre strives %o ichieve Iwo 2riacipal
3b jectives.

l. fo support, encourage and assist NGJs,
particularly in the {ieilas >f eavironmenc aad
development, and 2specially in the South, :in
their efforts towards sustainable development.

2. To liaise with intergovernmental and other
international Sodies on dehalf of its NGO
constitutency, in order to enhance the
effectiveness of both NGOs and international
arganizations in the pursuif of sustainabie
development.

Alvays a major facet of the Centre's work, ELC
encourages ¥GO linkages in all directions :South-3Sauth
and North-jouth). The Centre tries to help irn the
understarding ot only of local environment/
developasent problems, but also of che global nature of
sustaiisble development issues. ZLC supports and
promotes regional networks and regularly organizes
meetings to encourage the emergence of links among
NGOs .

ELC is a founder of many issue~oriented and
~egional networks such as the Pesticides Action
Network (PAN), SEEDS Action Network (SAN), Xenya
Snergy NomGovernmental Organization (KENGG), and the
African NGOs Eavironwent Network (ANEN), The Centre's
French and Spanish lisison staff also build links by
establishing contacts with NGOs and all government
represencztives.

During the JC0 forum amarking the end of the
United Nations Decade for Women (Nairobi, July 1985),
ELC hosted a veek-long series of workshops on the
actual and potential importance of women and women's
organizations in the struggle for suscainable
development. ELC is committed to continue
highlighting vomen's perspectives and activities in
all programmes.

Development and the environment: ELC has
consistently emphasized the crucial links >etween
development and the environment. Member organizations
include an increasing nusber from the development
community. In 1985, over 100 NGOs attended an ELC-
sponsured meeting on the subject in Nairobi. Thre
mneeting focused on the adoption of a Global NGO
Programme of Action for Sustainable Development.

ELC continues to provide basic services to meet
the needs of the NGCOs, at the same time concentrating
on four thematic issues during the 1985-1988 period:

-~ Deforestation/afforestation
- dater managemenc

-~ Znergy

~ Sustainable agriculcure.

An integrated programme of action for three years
encitled "Working Togecther for Sustainable
Develcpment - Building NGO Networks and Capacities’
has seen drawn up.

The objective in each area will be to enhance the
capacity of NGOs, especially in the developing
counCries fo carry out effective and meaningfui
informacion ind field project activities in pursuit of
sustainable development. It will also increase the
spportunities for NGOs to engage in productive
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This orogramese creates Jor the Iirst ime a
5UST@maTIC atlempt %0 3ssist and Tobtilize MGOs in the
third world fo realize their full otential as key
1229Ts in the pursuit 2f susctainable Jeveiopment which
:an fulftl the basic needs of the poorest peogpie Zor
the long-term fuZure.

ZLC weliomes new ndembers o this NGO community o
49tk for sustainable development. Members are
imvolved in making policy decivioms and moulding the
iuture 3% the Centre.

Further information may Se obtained Sy writing to
she Ixecutive Jirector, Invironment Lialson lentre,
2.J. 3ox 72461, Nairobi, Xenva, Teiex: 3140
TENVICENTE", Telepnone: 2377C/340849/ 336389,

Soc:ial issues

Sen-Zics and ethics

The ability to diagnose genetic diseases poses
ethical problems that challenge the relationship
Jetween Joctor and patient and threaten conceots of
srivacy.

At present very few genetic diseases can be
jetected directly. Those which can be detected
directly, such as sickle cell anaemia, pose few
ethical problems because tue test says unequivocally
“hether a person with no symptoms carries Cthe Zene
that causes sickle ceil anaemia. Most tests -
so-called linkage cescs - are less unequivocal.

They detect portions of the genetic code very
ctlose to the defecrive gene. That means they can be
used to trace the inheritance of disesse genes in the
children of two parents, but they give almosc no
information about individuals in isolation. A doctor
has to examine all members of a family to make any
decision about an unborn child;, who, then, is the
satient?

Diseases that do not become obvious until .ater
in life also cause problems. Huntington's disease
ioes not normally appear until the age of abour 40,
i1fter people have had children. It is a dominant
{isease, 30 the child of someone with Hduntington's has
1 30 per cent charce of having the disease themselves.
Jften, the sufferer ma; "2 dead before his or ner
:hild has a child. In these circumstances, the Sest
that genetic screening can dc is to say either thar
the unborn child almosc definitely does not have he
tisease, or that it has the same chance of carrying
the 1isease as its parent. (Source: New Sciencisc,
13 February 1988)

{ssues of embrvo research

The ireat debate in Britain on test-tube babies
ind embryo ~asearch bSegan in the House of Commons last
February. The Government's “hite Paper on "Human
Fertilization and Embryology’, published last
November, elicited a wide varimty of views from MPs.

Tony Newton, the Minisrer for Health, reiterated
the Government's position. It will bHan all
possibilicy 7f research aimed at creating animsl-human
hybrids and cloned people. [t will give MPs a free
vots on “hether to ban all research on embryos, or to
all w controlled resesrch.

An independent statutory licencing authority
SL\), proposed by the “4hite Paper, is the "“wevetone",
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Meanwhile, zhe anti-experizent 13
the doverament's 2rojosais jJrateczed =
animals Detrer cthan humen e=drvos. (S

Scientist, il Februa-v 1343)

Transplants of foetal zissue likelw 35 :.crease
etnical jebate

Joctars in Mexico City have zransplanted Zissue
{rom a2 spontanecusly aborted foezus into :he draiwns 2
twe patients suffering from Parkinson's disease.

the dramacic development is likelv %o inzensiiy
the woridwide debate about the ethics of using ZoeZal
tissue 0 treat neuro.agical and other 3Jiseases.
-.Cil naw the question has been largely theoreticai.

The Ooperations took place last September and usa2d
tissue from both the brain and the adrenal gland 0% a
11-Jeek~0old foetus. The recipients, a 5U-vear-3ld man
and a2 35-vear-old voman, experienced zarked relie?
from symptoms of Parkinson's and had returned o cheir
hoves .

The procedure is a refinement of a technigue that
Jr. Madrazo of La Raza Medical Centre and his
associates have been using for nesrly two vears on
patients with severe cases of Parkinson's. In more
than 20 operations, the medical team had “aken tissue
from the patients’ own adrensal glands and implanted
them deep in the brain in order to stimulate
production of dopamine. Physicians in the United
States and elsevhere also have used the procedure.

Foetal tissue is known to have been used an at
least two previous occasions. Dr. Robert 2. Gale
transplanced foetal liver cells info six victims of
the Chernobyl nuclear accident in an effort to
generate bone marrow. All six died. Another American
doctor has used foetal islec, ot endocrine, ceils that
secrete insulin in treatment of diabetes paCients.

Biomedical cthics experts said Dr. Madrazo's work
would renew pressure on physicians and ethicists to
enfront new and complex issues.

Y. Madrazo has said that he had been acutely
aware of the ethical and moral issues the oneration
was likely to raise. In order to avoid coantraversy,
he said, he used a foetus obtained by a spontaneous,
rather than elective, abortion and followed procedures
that went beyond cthose required by law.

The ethics and resesrch commi-tee of the hospital
first considered and approved ganeral objectives and
guidelines for the use of the foeta' tissue,
specifying that each operation must be approved on a
case-by-case basis. Officials ac the Ministry of
Health in Mexico also gave written approval to the
procedure, Or. Madrazo said.

In aadition, written consent was obtained from
the two patiencs who were to receive the foetal
tissua., DBoch were admitted ro the hospital knowing
that chey would noc be operated upon until foetai

tissue was available. (Extracted from [nternational
Herald Tribune, 3 January 1988)

Regulatoryv issues

Australia forms Genetic Manipulation Advisory
commiCtee

Auscralia’s newly formed Genetic Manipulation
Advisory Cormmitlee (UMAC), which monitors and advices
an all recombinant ONA and other genetic manipuianion
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The GMAC aims =c sec up 3 umifora code %o
regulate genetic manipulation nationaliy, and to
cationalize the maze of state and federal regulacioms
currently affecting the Siotechnology itndustryv.

There has so Zar Seen anly one other
environmental Telease in Australia. This was af a
nicro-organism rather chan a plant. In the middle o5f
Lasc vear, Alan Kerr of the Waite Agricultural
lesearch Institute in South Australia degan field
ctests af 2 geneticaily altered dacrerium o zonrroi
crown gall disease, which stunts the growth of fruat
*rees. 3efare this there had Yeen two releases in
contained eavironments, including tests on a vaccine
1gainst Zastroenteritis in piglets which went shead in
an isolated animal house.

Kerr's trials coincided with the introdustio. .f
voluntary guidelines for env ronmental release whia:
involve 2 co-operative sysrem of safety assessment
Setween the GMAC and statec and federal bodies. Final
approval for release will rest with the federal or
state body ~esponsible for the relevant legislatiom,
rather than with the GMAC.

The present regulations differ between scZ:tes,
and the GMAC will ser out co rationalize them, and to
alert the state zovernments o the need to update
their rules to cope with new technology.

The Australian guidelines are much less stringemt
than those in the US. Taere have been fears that
averseas biotechnology companies might move into
Australia to take advantage of the less regulated
anvironment, but this has not happened 30 far. The
MAC is understood not to have received any requescts
ior release from muizirational companies and
srganizations.

A numoer 5f other environmental releases are
planned for the next vear or two, including trials on
a new high-yielding sova bean that is aitrogen-rich
and super-nodulating. Researchers from the Australian
National University in Canberra developed it in
zollaboration with a Jueensland company, Pacific
Seeds. (Source: New Scientist, 10 March 1938)

Argzentinian scandal orompts new zene rules

Internationsl guidelines on the release into the
environment of geneticslly engineered organisms are on
the agenda of a meerting between the main Western
nations. Scient.sts at the meeting will urge the
develnoed countries of the West to issue strict
controls cver the release into the environment of
Aovel organisms, engineered in the laboratory by
reccmb inanc-ONA technology .

The meeting of member States of the Organization
for Economis Co-operation and Development (OECD},
which comprise the developed countries of the Jest
olus Japan, is an attempt to harmonize guidelines on
the release of novel organisms into the environmentc.
The scientists at the meeting want 0 ensure Chac
resesarchers from one country 4o not 2xplort Lax rules
in another country by conducting field exper iments
ibroad that would be forbidden, or severely
cantrolled, at home.

The meeting heard of such an axperiment that tonx
place in 1986 in Argentina. An American research
nrganization, "he Wistar Institute of Philadelphia,

ammissioned =he Pan—Amer:
iI0) 0 omducz a secrel
genetitally engineered ra
~J lattle J 3 rase3rzh s
Suenos Aires.

The rabies vacsine, Tases 2
{the =owpex virus), wis allegedl» smggie2 inza
Argentina in 2 itpiomatic Hag, and the experizenI Ik
olace without the xnowiedge >r approval 2f the
Argentinian authorities.

At the IXCED neering, ~onn 3eriage., prolfessar 7
aicrobiology at che CTnivers:ity >f 3ristol, talled :n
the organization’'s pexbers 5 esiidlisn an
internationai set 3% tuies Zar the deiiberale rziease
af novel organisms.

Nobody would nave ietected the eiperiment Tacd an
Argentinian scientist nof teard adout 1t 3nd Zold e
Argentinian Association 9of Research Scientiscs.
Following this, zhe Argentianian MinisIry »f deal:zn
ordered the experiment to and. In November .336, the
Ministry destroyed che -0 :zattle involved.

According to the experinmearal prococol, the plan
was eventually zo use live Tabias virus.

Argentinian scientists were worried adout the
possible accidental release of the rabies virus. They
Jere also concerned that there aight be an
uncontrolied release of the vaccinia virus. This
could result in hybridization with naturally occurr:ing
pox viruses endemic to the area.

Beringer, who chairs a subcommitzee 3£ 3ritaia's
Advisory Commitcee on Genetic Manipulatiom, said last
week that Wistar's experiment was ineptly nandled.
(Extracted from New Scientisc, 14 April 1988)

Zurope releases rules on microbes

The Suropean Commissicn has approv’ | regulations
for handling genetically engineered organisms, in the
Laboractory and on the mar-et. The proposed
directives - one to Zovern laboratory tests on
zenecically modified micro-organisms, the ather o
govern the deliberate release outdoc of modified
organisms - now go 70 environment ministers ;r: the
Suropean Parliament for approval.

The rules are meanr to zive industry a safe legal
fooring for developing products dased on
biotechnology, and o reassure the public that the
industry is under control.

The Commiss ion prescribes a high degree of
international supervision. The proposals require
internacional consuitation for commercial, but not for
experiment»' releases of mdified organisms, and Zot
the zontained use on an induscrial scale aoanly of
dangerous micro-~organisms.

The Commission wants all users to notify nacional
auchorities, such as Britain's Health and 32fecy
EZxecutive, of all plans to work with any micro~
organisms, from viruses to cell cultures, that fave
been modified artificially. Users nusc disclose full
details 50 days in advance.

Researchers must apply "good microbirolog:cal
practice” to Group ! srganisms which are judged to “e
safe, such as the Lactobacillus that helps to produce
yoghurt. Researchers using Group I organisms that are
zons idered more dangerous (such as pathogens used in
vaccine production), must Zell authorities (5 Jays in
ddvance what they plan tc ise, in “hat volumes, and
for what purposs, with details of pnatential dangers,
«afety measures and local weathar conditions.




Companies working with Group I organisms must
aroduce a wider safety assessment, detailing changes
in the behaviour of organisms outsid- their
containment, the substances they can produce, details
o f hazards that could arise from wastes and how these
will be treated and information needed by local
uthorities in case of accidents.

Staff at the Commission say it is impossible to
regulate an industrial process without some idea of
whether its proposed benefit warrants the risk. The
real battle will arise over the proposals for the
deliberate release of modified organisms. Members of
t-e European Parliament are protesting that few
benefits will warrant the largely immeasurable danger.

The Commission wants deliberate releases of
genetically modified organisms to be assessed
indivicually, with the aim of developing a "more
arganism-related approach”, once the risks are better
understood. (Source: New Scientist, 7 aApril 1988)

General

International Food Biotechnology Council formed
in A

The International Food Biotechrnology Council has
been formed to identify and develop scientific
guidelines for the food biotechnology industry. The
Council is a co-operative programme which brings
together major food processors as well as companies
using biotechnology to produce food and ingredients.
Details from: Dr. Alan Goldhavmer, Industrial
Biotechnology Association, 1625 K Street, M4,

Suite 1100, Washington DC 20006, USA. (Source:
3iotechnology Bulletin, Vol. 7, No. 3, April 1988)

The valid way to quality biotechnology products

As more biologicals and rDNA-derived drugs begin
to flow into the regulatory pipeline, more
bSiotecknology companies are gearing up to bring these
products ~ and the processes and facilities that will
produce them =~ into compliance with the US Food ard
Orug Administration's (FDA) regulations. In fact, the
difficulties of cloning and expressing a valuable gene
product tend to pale beside the complicated, precise
procedures necessary for compliance.

One company that has certainly been through the
rigours of validating processes for manufacturing a
pharmsceuctical is Genentech (South San Francisco, CA).

To pass muster with FDA, a cell-cultured
Slological must have a demonstrated efficacy, potency,
safety, purity, stabilicy and identity. A nuober of
hasic steps must be tak:n to ensure that the final
nroduct has these qualities.

First, the company must prepare and characterize
a2 mascer cell bank. Characterization involves
searching for adventitious and endogenous agents,
determining whether the cell line is ctumorigenic, and
confirming the idencitv of the cell line. According
to 8ruce Mackler, general counsel to the Association
of Biotechnology Companies, FDA currently accepts the
use of malignant, cumorigenic or abnormal cells to
sroduce biologics.

Cell line characterization allows a company to
tdentify putative risk factors that need to be
considered in the second phase, risk assessment. Risk
1ssessment involves identifying and quantifying the
lavel of risk, as well as assessing safety levels,
Additional risk factors, which may or may not prove
important, include cellular proteins and nucleic
acids, residual serum procteins and traces of compounds
used to clean the cell culture aquipment.

The third step is to design procedures to
eliminate or insctivate the identified risk ZI:ccors.
This process also includes designing faciiities and
manu facturing procedures that prevent the
re-introduction of these risk factors.

This procedure is fcllowed by the actual process
validation, which is in many ways the cornerstome of
product saxety. This fourth step is also required by
regulations. According to Rebecca Devine, of FDA's
office of biologics research and review, validation
establishes a procedure for demonstrating that a
method or system can be velied upon to consistently
produce the intended result within defined limits.
Validation has four basic elements. it must be
documented; it must provide a high degree of
assurance;, it is specific for a given manufactuved
product; and ic depends on predetermned
specifications of quality attribuctes.

The fifth step, product testing, follows process
val® ztion. These tests should be rigorously run om
eacn .nd every product lot to reconfirm purity,
safety, potency, identity, and stability. Once the
product has been licenced, each lot released for sale
will have to be cleared by FDA's division of product
quality cometrol.

The sixth and final step necessary to assure
product quality is compliance with Good Mamufacturing
Practices (QfPs). FDA expects Investigational New
Drug (IND)-based products to be made "as much as
possible” under GMP conditions.

The purpose of the GMPs is to improve the quality
of a manufactured product - a quality standard FDA is

bound to uphold. (Extracted from Bio/Technology,
Vol. 6, February 1988)

$200 million a yesr for human genome

A US Nstional Academy of Sciences (NAS) panel is
recommending that the federal Government devote
3200 million per year in new funds toward a large-
scale effort to map and eventually sequence the
3 biilion nucleotides within the human genowme.
Although the committee says the programme should be
managed under a single federal agency, it shies away
from recommending which of several contenders should
take responsibility, insisting only that a scientific
board guide the effort and "take it out of the
political process”. The entire project will require
about 15 years and thus will cost a total of about
43 billion, according to the "Report of the Committee
on Mapping and Sequencing the Human Genowe, which was
released in February.

The NAS committee says a comprehensive map of the
human genome will help bring greater order to the many
mapping and sequencing research projects now being
done by individual laboratories, and it will be of
"tremendous medical imporctance".

New facilities and tech .ologies will be needed to
exchange, score and analyse the biological materials
and data that the project will generate, the NAS
committee report noCes. During the early stage
however, the emphasis should be on decentralized small
and mid-size projects because technology development
is "scill badly needed”. Thus, the committee strongly
recommends thet much of the effort be funded under
grants and contracts subject to peer review.

Although there was no consensus, « majority of
panel members suggested designating a lead federal
agency with "ultimate responsibility for fuading and
policy decisions" for the programme rather than
setiing up an interagency committee. The NAS report
avnids recommending either NIH, the Departmentc of




Znergy \JOE), ar the National Science Foundatiom, all
3% wnich are now involved in geneti: research
Jertinent o the human genome programme. Ilmaplicizly,
The committee seems o Iavour NIH, vhase style and
srogrammes are familiar to most members Jf the NAS
panel, However, if several agencies :an participate
it a peer-reviewed spirit, their contributions will Ye
Jel Somed.

Currently, Congress and the Administration are
encouraging doth NIH and DOE to expand their human
ienome efiorts - providing them in fiscal vear
(FY) 1988 with about 317 million and 312 =milliom
craspectively in new funds for such researcn. The
President’'s budget request for FY 1989 recommends
Yoosting this component of the NIH budget to abou:
§29 =million and of the J0E budget %o $18 =illiom.

Meanwhile, the Congressional Jffice of Technology
Assessment (OTA) also has Seen compiling a broad-based
human genome report, scheduled for release in April.
3aid to be "complementary” to the NAS effort, the OTA
ceport promises to more fully explore the ethical,
social, and commercial implicatiaons of this research.
(Source: 3io/Technology, Vol. 6, April 1988)

Cholera's relentless march

The seventh cholera pandemic, which begam in
indonesia in 1961 and has Yeen moving relentlessl:
westward ever since, is now present in some
33 :ountries of the world and shows no signs of
abacing.

However, treatment of cholera, which consists of
the replacement of water, salts and alkalis, supported
5y antibiotic therapy, has been perfected to such an
extent that nobody should die of the disease if
treatment can begin before the heart stops beating.
Jral rehvdrarion alone has now been found to cure all
but the most severe cases, and these can receive the
aral solucion by nasogastric tube if intravenous fluid
is unavailable.

To prevent the spread of the disease, some
zountries in the past imposed excessive quarantine
measures, erecting cordons sanitaires and restrictioms
on traffic and trade, which only resulted in severe
economic loss and ultimately suppression of
informmtion or denial of the disease's existence. The
ineffectiveness of currently available cholera vaccine
is common knowledge; few countries now use it and
certificates of vaccination for travellers have long
ceased to be required by the Incernational Health
Regulactions. Mass chemoprophylaxis has been used
extens ively by some countries but the effectiveness of
this strategy has never been demonstrated.

Although the word “cholera™ nowadays rarely
invokes zhe rerror or panic of years past, its control
is still f{requentlv hampered by logistical problems.
The cholera biotype eltor often occurs in areas where
trestment facilities sre unavailable. Recognized
clinical cases are usually few, more frequent are
very mild cases and asymptomatic infections, which may
play a role in spreading the diszase. Eltor is also
more resistant to envirommental factors than the
classical type and survives longer in the environment .

However, cholera may be introduced into any
country, but it cannot gain a focothold tn non-
receptive armsas, i.e. those with good sanictation and
surveillance facilities. In contrast to unprepared
commmities where deaths often exceed 50 per cent,
tnose communities with properly organized programmes
for diarrhoesl disesse control can reduce mortalicy
tates to below ) per cent. In such programmes. health
workers are Crained in treating all acute diarrhoeas,
including cholera, and are provided with essential
suppl ies, especially oral rehydraction salts (ORS),

They are also trained %o keep case reciris enabi:izg
them o notice any change 1n tha pattern i3I iisease
that might indicate the possidility of an epidem:.

Once an epidemic has Seen detected, zhe
capability of facilities and healzh workers should de
strengthened, firstly %o recognize and treat :ases.
and secondly to implement other control zeasures
thraugh education af the commnity, such as improving
persomal hygier:, food safety, water suppities and
excreta disposal, disinfection of the area and proper
disposal of dead bodies.

The importance of a state 2% preparedness
enabling health workers promptly %o detect an
epidemic, provide treatment and prevent janic and
death is clear, as are the limitations of control
measures such as the cordon sanitaire, vaccsination and
chemoprophylaxis. (Source: Developwment Forum,
March-April 1988)

The malaria comeback

Malaria, aiready a significant cause of disease
and death in the world, is increasing rapidly aga:ia,
especially throughout Africa, the indian subcontiaent,
Southeast Asia and South America, leaving in 1ts wake
tvo million dead and another 200 to 300 =million
afflicted each year.

The hitherto effective and rclatively safe
malaria combatant, chloroquine, is now proving useless
in areas where the drug has bYeen videly used and
malaria parasites have become resistant o its
effects. Moreover, the kind of malaria caused by this
drug-resistant strain frequently kills its viczims.

But new hope of fighting zhloroquine-resistanc
malaris scrains aov comes from the United States where
scientists have recently discovered tha: when sucn
psrasites are treated with certain heart or cancer
drugs they can be destroyed.

According to a report in The New York Times,
researchers at Washington University in 5t. Louis and
the Walter Reed Army Institute of Research in
dashington discovered that resistant mslaria organisas
do not accumulate chloroquine but quickly release it
sfter it enters their cells. They also found that
three drugs of che type «nown as calcium channel
blockers, two of which are used as anti-cancer drugs
and another which changes the ability of the heart to
contrs=t, prevent such a release.

The researchers bYelieve Zhe drugs’' effecz o
heart or cancer cells may be unreiated to their
effects in blocking chloroquine resistance. They
therefore hope to be able to modify the drugs and to
minimize adverse side-effects while retsining their
effectiveness in preventing the malaria psrasites f{rom
releasing chloroquine.

On a less hopeful note, children in Africa who
have been receiving blood transfusions o combat

malaris-induced anaemia are reported to be in danger
of conctracting AIDS.

Results of a study conducted in Zaire and
published in the Journal of the Ame-ican Medical
Association indicate that as many as one in
15 children may bSe at risk from having received
unscreened blood transfusions, aow estimated to 2e the
second most common source of AIDS infection in Africa
next to heterosexual transamission. (Source-

Development Porum, March-April 1988)

A welcome new tool against resurgent msiaria has
been achieved by Australisn scientists. The

government-owned Austrslisn Industry Development
Corporation hopes sn Australian antimalaria vaccine




<ili de ready for commercial producion in abour Iive
vesrs. Alreadvy tested om moakevs it 2y sooa He
tested on humans. 3cientists are caulidus sbout the
vaccine, pointing out that if would not Se enough
1iome to eradicate malaria. They are eager %o avoid a
Tepeat of vhat occurred in the 1900s when the success
o the drug chlioroquine and the insecticide DT
produced a burst of Jptimism that malaria could Ye
eradicated. High hopes waned as IOT side-effects
appeared and mosquitoes developed chloroquine
Tesistance. T --~rheless, the nev Australian vaccine
<“ill be 2 velcome a.w in the arsenal against cthe

disease. (Source: Develcaen: Forum,
March-April 1988)

Commercializing gene therapy

Viagene Inc. and Genetic Therapy Inc. are trying
to turn molecular biology's dream of gene therapy into
commercisl reality. Their common goal is to-use
retroviral vectors to deliver genes into selected
cells vithin the bdody, and then direct that genetic
uaterial to integrate into the host's genome and
express appropriately. Thus, in theory, a petient's
own cells could be jury-rigged to produce key enzymes
o1 other proteins needed to correct his or her disease.

Viagene (San Diego, CA) will use gene tramsfer to
treat viral infections, malignancies, and genetic
diseases. The firm will initially address relatively
nearer—cerm therapeutic cpportunities, such as
fighting cancer and AIDS. In cancer therapy, for
example, products made by retrovirus-delivered genes
could act as markers to aid in the targeting of other
therapeutic agents. Similarly, transferced genes
could be used to produce protein antigens that would
act as vaccines.

Genetic Therapy Inc. (GTI, Gaithersburg, MD) will
be collaborating with W. French Anderson at the
National Heart, Lung, and Blood Institute of the
National Insticutes of Health (NIH, Bethesda, MD).
(Extracted from Bio/Technology, Vol. 6, January 1988)

Global co-operation pledged after first
AIDS summit

The spirit of unity and consensus achieved at the
first AIDS (acquired imv.ne deficiency syndrome)
suamit of health miniscers held in London in February
was undeniable. Agreement was unanimous on the need
for a global programme of health education, backed by
sufficient resources, to stem the transmission of the
human immunodeficiency virus (HIV)., The 1S-clause
declaration that officially concluded the three-day
meeting, attended by delegates from 149 countries,
including 114 health miniscers, pledged absolute
commitment tc the global ALDS scrategy of the World
dealth Organization (WHO), co-sponsor, with the
3ritish Government, of the summit. How the meeting's
laudable conclusions will be translated into political
reality within individual countries is less certain.

The summit clearly achieved its stated objective
to provide health ministers and senior policy-makers
with a forum for discussing strategies for AIDS
prevenf.ion and control with particular emphasis on
information and education. The international
publicity surrounding the summit will also have been
welcomed.

Or. Jonathan Mann, director of 4HO's AIDS
programme , told the summit that between 5 and
10 million people are helieved to be infected with
HIV, with 75,000 fully developed cases of AIDS having
heen reported so far, although the rrue figure is
likely to be nearer ro 150,700. 3y 1991 it will rise
to | million.

Oifferent modes of HIV transmssion in different
populations pose problems for global sctracegy. Ia
“estern Zurope, North America and Australia, the vsirus
spreads mainly among homosexual and Sisexual ten and
thrasgh intravenous drug abuse. In Africa and jarcts
aof the Caribbean, transmission is asinly through
heterosexual conctact.

The sumit fsiled to make a recommendation
mandatory testing of individuals ia high-risk groups.
Attitudes towards compulsory testing vary greatly.

As of 12 January 1988, the Aoericas accounted for
some 57 000 reported cases of AIDS (with 29,300 in the
United States), Africa 8,693, Europe 8,775, Asia 224
and Oceania 742.

Undoubtedly the most important aspect of the
summit was the exchange of informacion and ideas on
different countries' handling of AIDS. Furthersore,
the meeting demonstrated a greater willingness for
many countries to concede that AIDS is a truly global
issue, and thrnt the threat it poses is real. .
(Extracted rom Msture, Vol. 331, 4 February 1988)

Noz so much a2 medical problem

The economic, social and political aspects of
AIDS are as vital to our understanding of the spread
of this disease as the intricate details of the genome
of the numan immunodeficiency virus. At the first
international conference to discuss the disease in
this light, more than 1,000 delegates gathered in
London to discuss the global impact of AIDS.

The conference heard about the problems of groups
as diverse as migrant labourers in South Africa and
prostitutes in London. Papers presented discussed the
consequences for health services around the world and
the impact on families and individuals.

Governments will have to assess that impect in
order to be able tuv provide services and contingency
plans to cope with the consequences of AIDS.
Predictions are hard to come by, mainly because AIDS
is a new disease. Many questions about the spread of
HIV have no answer at present, yet such information is
vical to statisticians who wish to model the future
pattern of infection.

The spread of AIDS will eventually slow down the
rapid rates of population growth in those developing
countries in which the disease is affecting the
general population. This is the prediction of a model
constructed by Roy Anderson of the Department of Pure
and Applied Biology at Imperial College, londom.

Anderson’'s model leads to three main forecasts:
the first is that AIDS may or may not turn the rate of
population growth in developing countries ‘rom
positive to negative. It is more likely to do so if a
high fraction of infected people eventually develop
AIDS and die, and if & high proportion of babies borm
to infected women are also infected and die.

Secondly, if AIDS does reverse the trend of
population growth, Anderson's model predicts that it
will cake a long time for the population to begin to
decline after the invasion of HIV -~ perhaps several
decades.

The third prediction relaces to the value of the
"dependency ratio”. This ratio is defined as the
number of children below the age of 15 years plus the
number of people over 54 years old, divided by the
number of adulcs between the ages of 15 and 55. In
many countr ies, the dependency ratio is around (:0.
In Bricain, by contrast, the ratio is 2:5.




slesrlv, 1 the number 2f Jependent individuals
18 uch Freater than the nuzber of adulzs aged 15 oo
33, there wiil bYe severe repercussions. ‘Anderson savs
tnat vhether AI1S increases or decreases the
iependency ratid 3£ an infected population will depend
m Jarameters o vhich we cannot at the woment attsch
values. But, he adds, "for plausidle values, the
iisease is predicted o have lizzle impact™.

Anderson warned that his conclusions must Ye
accepted only with great caution bSecause aof the great
simpiification inmvolved iz modelling, and the lack of
approoriate data.

in ocder to improve the accuracy >f models such
as this one, statisticians and epidemiologists need
more Jata to fill in what Anderson calls a "depressing
zatalogue of ignorance”™. (Source: New Scientist,
17 March 1988)

How Africa musc live with AIDS

if sheer effoxrt is any indicator of fuzure
success , nedical science should one day have a lot co
offer people who are infected with the human immuno-
deficiency virus. But that day is not vet near.

Since HIV firsc began its silent spread around
zhe globe, the World Health Organization (WHO)
estimmtes that five to ten mill:ion people have become
infected with it. Doctors now believe that up to
three quarters of people infected will develop either
AIDS or other severe symptoms of infection within nine
vears. Once AIDS develops, most people die within a
Sew years.

The truth is that 2 wiough AIDS is seen primarily
as 2 problem for medica. science to solve, medicine
has little to offer infected people, particularly in
parts of the world where health services are already
severely stretched.

Unless here is an immediate and dramatic break-
through, many countries will lose an increasing aumber
of their citizens to AIDS over the next decade. This
prospect raises questions about the social and
economic impact of AIDS in councries where a
significant proporcion of the population is infected.

In Europe and the US, high rates of infection
have so far been confined to high~risk groups such
as homosexuals and drug addicts. In the US, AIDS
appears to have struck especially hard among actors,
artiscs, dancers and designers. In Africa, it could
be farmers.

In many African countries, infection with the
virus is not confined to well-defined high-risk
groups , but is spreadiang among young sexually accive
people. Sexuslly active in most cases also means
economically active.

At present in Africs, the highest rates of
infection with HIV are found in some towns and
cities. In many areas, the virus has yec to spread
significantly into the countryside. Should :he virus
bYecome ccommon throughout Africa, it is hard to jredict
how severely ALDS will alter existing death rates.

Many other infectious diseases, such as wmalarias,
messles, diarrhoea and tuberculosis, alresdy kill
extensively in Africa. In Ethiopia, the average life
expectancy is ijust over 0. AIDS may not have a
significant impsct on che population chere - at least,
not until AIDS becomes apparent in children bdorn 2o
infected mothers.

In other parts of Africa, current rates of
infection suggesc that there wiil, within 10 years or
t0, De significa € loss of life. This zould ueriously
influence the amcunt 2f fond produced in Africa.

Zven in relatively incustr:alized couatries such
as Xenya ind Zimbabwe, agriculture szccounts Zor 30 per
zent 5f gross Jomestic product. in asny African
zountries, the health of the ecinomy is zlosely
celated zo the successful production of fsod by
subsistence farmers.

esearchers at the School of Development Studies
at the University of East Anglia in 3cizain Yelieve
that governments, relief organizations and
international agencies should already Ye thinking
about the impact of AIDS on the futwe supply of foad
ir such countries. They are looking for vays aof
predicting vhich agricultural systems will Se more
semsictive to the loss of labour that might occur in an
area severely affected by AIDS. They are looking
particularly at those systems tavolving smail-scaie
subsistence farming.

Zven in norml circumstances, many people in
Africa have a sericusly inadequate dier. Africa is
the only region of the world where food production per
head has declined ower the past 20 years.

The School of Development Studies’' model wili
include informaction on cultural and social factors
that might affect che spread of AIDS, as well as on
the existing population structure. The ulzimmce ainm
is to produce a map of those parts of Africa most
severely affectad by the virus, indicating vhere aid
wvorkers will need to concentrate their efforts in
ocrder to prevent food shortages.

Sholto Cross, a rural development planner at Easc
Mnglia, explains that the scarting point for such 2
model would be the lLand—use map showing crops. At
this stage, it would 2lso be possible to show the
different types of work carried out by the members of
3 household, and the amount of labour needed for each
agricultural task.

Such a aodel would need to take into account such
characteristics as the size of the family, the extent
to which men migrate %o find other work, the
traditions of icheritance and kinship, the extent to
which households exchamge labour and other resources,
and the organizacion of land tenure. Some societies

put conscrsints on the ways in whicr labour is
allocated.

Next comes life expectancy and the age and sex
structure of the population. This daca will help the
team to predict how changes in death rates might
influence the sizes of houseliclds and their
composition.

Piers Blaikie, the environmencalist in che Cesm,
says that one possidble outcome of a2 sudden increase in
deaths could be that household units become fragmented
and unable Co cope wicth the range of work.

One important factor which the model will have to
incorporate is the system of kinship. Differentc
systems of kinship in otherwise similar societies can
influence the consequences of s shortage of labour.

Some characteristics of s society may make it
more susceptible to the spread of AIDS. In Uganda amd
Kenys, for instance, long-distance lorry drivers may
be one of the main carriers of the virus, forming an
"AIDS corridor” across the continent. Some rural
areas will have grester exposure to the virus than
others, because they have more contact vith the towns.

local cultural practices will slso cowe into
play. In some parts of Kenya, for example, lactating
mothers pass their babies sround when thev need
feeding. As there is some evidemnce that infected
women can pase the virus on through their breast milk,
this system, known as '"milk pooling", could accelerate
the spread nf the virtus among infance.




¥ick Abei, the tesn's ecalagist, varas that i
3133 iauses real falls in mpulation in rural areas
124 The abandonzent of farming areas, the resulting
excroachment of the Sush could lead 2o an increase in
isetse fly and an eotdemic of sieeping sickness ia
tumans and mimals.

The team's ultimate aim, apar: irom predictiom,
1s %0 Irain local people t> help farmers cope.
The researchers estimate that the whole scheme wouid
zosc about £500,000 to carry suc. Initially, however,
the team is seeking £60,000 zo carry out a pilot study.

3y the end of the main study, the team would hape
20 have identified which areas will be most vulnerabie
to shortages of labour. This would, it hopes, enable
the team to provide a xind of early-warning system
that would alert goveraments and aid agencies o an
impending problem. They could then begin to develop
strategies to avert disaster.

The working assumption is that Africa - along
with the rest of the world - cannot rely on medicine
to provide a solution to the inexorable spread of AIDS
in the next 10 vears. (Source: New Scientisc,

13 January 1988)

Progress on vaccines againsc a varietv of
.._Lr_—._!‘

dirarrhoeal diseases

The prospects of another breskthrough in
genetically engineered vaccines in 1988 look slim.
Two vears ago scientists using new technologies
produced the first such vaccine for hepstitis 8.
Although several others have since been tested on
humans, none are considered ripe for a commercial
launch.

More than 200 vears after Edward Jenner
discovered a vaccination againsc smmllpox, only
10 other vaccines are commonly in use worldwide. They
include the ?asteur vaccine against rsbies, the Salk
and Sabin pulio vaccines and vaccines against yellow
fever, vhooping cough, mezsles, tetanus and
diphtheria. 3ut as Kenneth Warrea of the Rockefeller
Foundation in the US points out: "There are nc
vaccines for the great protozoan disesses of mankind
such as malaria, amoebiasis, sleeping sickness or the
worm diseases of the developing world, which include
Nookworm, river blindness and schiscosom’asis.

"With respect to the two greatest killers of
children in the developing world, diarrhoesl and
respiratory disesses, vaccines are either unavailable
at present or grossly deficient.” Warren cites
cholera vaccine, which is only 40 per cent effective
for a period of less than four months and causes fever
and other problems.

Wotk on new or improved ways of providing
protection against these diseases is proceeding
crapidly. Scientists working on malaria and
schistosomiasis reported important advances last year.

Progress on diarchoesl and respiracory disesses
nas been slow but there may yet be surprises in 1983,
Disrrhoeas «ill an escimated 500,000 children a yesr.
Several techniques being used by scientists rely on
advances in biology and Siochemistry.

The vaccines of the new era can Se made up of the
tiniest portion of the nffending micro~organism.
These can be isolated and reproduced using the new
technologies, giving scientists rotal control. This
is A great improvement sver the former more random and
imper fect method of producing vaccines from among dead
mclecules, live Sut wveakened es or a combinaCion of
Soth.

Some nf these methods ire Leing used in the
smarch for a safe and «ffective disrrhoea vaccine.

There has Yeen significan: progress m Saur 3¢ zhe
five vaccines against igencs which cause itarchoea,
and these have Yeen given the highes: driority by zhe
“orid Health Organiration’s iiarthoeal Zliseases
control programme.

Research groups are working on rotaviruses, whish
are responsible for up to +0 per cent 3f the li fe-
threatening diarthoeas in cMildren under zwvo.

Or. Alberr Xapikian of <he 7S Mational Instituze 5f
Health is using a rotavirus that causes immunicy in
rhasus zonkevs.

Preliminary tests on umans show =hat it
produces itmmmity in infants :in Soth developed and
developing countries, though about a quarter of
those tested suffered a2 3ild fever. The snag is
that it is effective agains: only ane of the faur
types of rotavirus. Xapikian has produced a aew
version offering protection against all four types.
It combines human and rhesus rotaviruses thraugh
genetic engineering.

The first human tests are under way in Finland,
Venezuela and Peru. The results for the first two are
expect-1 in six months. Preliminary trials reveal
that the vaccine causes slight fever on the third and
fourth day of use, a2 small price zo pay for the
protection it cffers.

Dr. Bruce Stocker of Stanford Universicy, US
ard scientists at Wellcome Research Laboratories
in the UK are also using new zechnologies to
engineer 2 more efficient vaccine againsc
Salmonella typhi, the agent of typhoid fever.

[t consists of the affending bacterium, which has
been deprived through genetic engineering of its
capacity to produce the asino acids it needs to
survive in human tissue. Once the relevant genes
have been deleted, the Salmonella tvphi sultipiies
two or Chree times, enough to unieash the dody's
defences, and then dies.

Cholera is the third diarrhoeal disease on the
WdHO's short-list. A vaccine produced by conventional
methods is showing encouraging results in trials on
aore cthan 50,000 people in 3angladesh. 3u: this
has not deterred those working on a genetically
engineered version. Such vaccines would require a

small dose and vould protect for vears rather than
months.

For inexplicable reasons, early trials with
3 genetically engineered cholera vaccine developed
by Dr. Kichard Finkelstein in the US produced
diarrhoes in between 25 and 10 per cent of those
treated. US doctors James Kaper and John Mekalones
have experienced similar difficulties with

their version and are now trying to identify che
causes.

A fourth organism which causes diarrhoea is
shigella., One of the serotypes, S. dvsenteriae
type 1, causes severe dysenZery in thousands of
children in developing countries. DOr. Samuel Formal
of the Yalter Reed Army Insctitute for Research in the
US has been transferring genes from shigella 1into
benign bacteris carriers such as safe S. coli
bacteria, or into the ctyphoid vaccine, creating hybrid
vaccines. One of these has proved to de safe and
effective in volunteers and it could indergc “irther
human tests in Thailand, Israel and Chile later this
7ear. The trials will proceed i1 f researchers are able
to solve last-minucte problems, including producing
sufficient quanticies of a vaccine 13 eifeczive as 1t
is under laboratory conditions.

There have bdeen only minor advances towards a
saccine £or enterotoxigenic Z. coli, the fi1fth cause
2€ disrrhoea in children on “HO s LisP. (Source:

Jouth, January 1988)




3istechaolagy Iicws sre cthrestened in 1333 :iimace

Survival mav Ye the warzhwerd for =any :ompanies
in the biotechnology industry in 193%, accordiag te
Ixsulting Resources Corporation \lexington, Mass.). a
mragemeat consulting fir= that Iallows the
Yiotechnology industry.

They say that 19€3 will avc Ye 2 banner vear Zor
sroduct tatroductiors; <vather, acquisitions and
zergers will emerge as the ey nevs events.

Since iast Jctober's stock market crash, which
sent dSiotechnology stock plummeting +0 to 50 per cent,
few issues have been able 0 recover fully. Most

prominent Yiotechnology stocks remain well below their
1987 highs.

The lowered valuation of Siotechnology stocks has
zreated an unprecedented soportunity for firms that
nave bYeen zontemplating diocecnhnology acquisitions or
wergers.

Potential suitors in this vear’s acquisition
scenario will net caly include pharmaceutical giants
and diversified conglomeraces, but the larger, more
established diotechnology companies as well.

Japanese and European companies will also try to
take advantage of the weak dollar Co acquire a stake
in this industry.

Mergers bHetween smaller firms can also be
sxpected this year. For many biotechnology
entrepreneurs, this option may de more agreesble than
a takeover, as a merger with another biotechnology
company will allow both firms to expand, vhile
allowing each to retain a degree of their independence
and corporate culture.

BSecrer days are ahexd for the industry though, as
more products begin ro make their way out of the
pipeline and into the markerplace in 1989/1990.
Amgen's erythropoietin will probably be the only major
product to be approved by FDA this vear.

On the bright side, as many as 10 product licence
applications for new cherapeutics are expected to be
submitted for review. Most 3f these will >e long-
awaited, flagship products, such as Cectus'
incerleukim2, Chiron's epidermal growch factor,
Centocor's cardiac imaging agent "Myoscint”, Genetics
Institute’'s TPA and colony stimulating factor, and
Genzyme's glucocerebrosidase. (Source: Chemical
Marketing Reporter, FTebruary 1938)

dorld agricultural markets

Worldwide, more than 430 companies and 125 other
research organizations are actively pursuing, through
Yiological means, improvements in seeds, plant
diagnostic tests, and plancs used o feed people and
amimals. Though more than 1alf of these research
groups are in the United Scates, compecition from
companies in other countries is intensifying rapidly.
At the same time, large agrichemical firms have
starced acquiring smaller seed companies to establish
a foothold in evolving markets. 3y the mid-1990s,
these players should be competing in & world market
producing trillions of tons of fnodstuffs worth
zrillions of dollars. Many are locking to
technological advantages to give cthem the edge in this
ame .

Seed improvement is perhaps the most visible
scrategy for agricuitural improvement, but 13
certainly not the only entree into Che world
agricultursl markets, thouzh.

Soma are 2stablished. Momoc'onal-antibody tests
for viral diseases are already sn the market, though

there are Sormdable odstacles o Zurther Jdevelopmen:
in severzl areas: the logistics 5% field sampling may
limt a tesc's usefulness o the Sarmer, and a Zest
that identifies a condition for which there is no
remedy has decidedly limited appeai. The emphasis :is
n inexpensive, easy-to-rvse diagnostics zthat can
detect fungal, bacZerial, and viral diseases, warn of
spoilage {or the presence uf such haraful
xicro-organismal products as mycoZoxins), or signal
the duild=—up of unwanted toxic chemicai cesidues (froz
pesticides, for example).

Other, tonger-term projects include non-
traditional protein sources - bacreria, filamentous
fungi, and algae among them. These alternartive
sources could be used to feed the human populatiom,
Yut their most likely use will bde in animal feed.

“hile the US undoubtedly dominaces the world
market for biotechnology agricultural products (and
will probably continue to do so)}, subscanctial markecs
do exist in other developed countries. And huge
aarket opportunities are opening up in China, Iadia,
the Middle East, Africa, and most other parts of the
developing wvorld.

3y the year 2000 che world's population shouid
increase from its present 5 billion to some
-2 billion - with most of that growth, and hence most
of the new demand for food, concentrated in developing
areas:

Genetically msnipulated crop plants
Probable yeax of commercialization

Rice 199
“heat 1992
Corn 1992
Soybesans 1992
Rapeseed 1991
Sun flower 1991
Barley 1992
Sorghum 1992
Alfalfa 1992
Fruit 1990
Tomatoes 1988
Potatoes 1989
Other vegetables 1989
Sugar cane 1989

The world will need to produce 20 per cent
more food than it now does. Biotechnology
could obvic.sly provide an important means of zeeting
that need, the challenge facing industry is how o
introduce these products - especially inco these
developing markets.

Uncil now, few of zhe fruits of indusctrial and
academic resesrch have found their vay to che farm.
“hile sales in developed countries should grow quickly
through the early 1990s, b:iotechnology products should
achieve major penetration of developing-zountry
markets in the amiddle and end of the decade.

By 1992, developed countries should sc¢e Ctheir
agricultural yields incresase 20 to 40 per cent from
1986 levels. Yields in developing countries should be
at least 30 per cent higher than today's. 3y that
year, Asia (for example) may be producing three Cimes
as mch vheat as the .3 -~ and substantislly msore sugar
cane. The now-develuping nations combined may, in
fact, produce some three fifths of all the world's
craps by then., (Source: Bio/Technology, Vol. 6,
March 1988)




B. COUNTRY NEWS

Auscralia

lezulactory guidel ines adopled

Auscralia's NaZional Health and Medical
Iesearch Council has adopted guidelines to
reguiate the jractice 2f gene therapy, clearing
she way Ior research that may eventually cure
jaemopniiia and ather inherited diseases.
.Source: Zuropean Chemical News,

+ November .938)

3razil

¥ew Siotechnology centre in Rio de Janeirc

The Rio City Hall will take the occasion, i
April, vhen the First ¥ational Biotechnology Teir
and Congress are held at the Riocentro, to izitiate
the Rio Biotechnology Snclave, to be established on
ilha do Fun.iao, on an area of 200,000 square metres,
with a capacity to accommndace 30 business firws.
The enterprise will cost nearly 324 million
(1.27 Sillion cruzados), and participating in
it jointly will be the Federal University of Rio de
Saneiro, the Jswaldo Cruz Foundatiom, the Rio ‘itw
dall, the Ministry of Science and Technology, and the
private sector, represented by the Braziliaa
Association of 3iotechnology Encerprises (ABRABI).

According to the president of ABRABI,
A1tonio Paes de Carvalho, the prospects for the
cseturn of Yusiness firms with investaents in
aodern biotechnology are currentcly $1 billion

3 -

J vlobo,

administrative premises with an iavestmea: o5&
$1 aillion (23 =illion cruzades). <Sourze:
23 October 1987)

Srazii's UNICAMP to
in Siotechnology

invest 314 3ililon

Brazil's largest integrated programme for
siotechnology is beginning to de implemented at
Campinas State University (UNICAMP), with
financing amounting o a milliom JTNs (nearly
263.5 millioa cruzados), released by FINEP
(Funding Authority for Studies and Projects). At
the beginning of 1985, UNICAMP is due to receive
$8 aillion (nearly 340 million cruzados) from the
International Development 3ank, and, for apparactus
alome, stacting in 1988, will be investing
$3 =million in latest generation equipaent.

According to the programme co-ordinator and
director of the Institute of Biology,
Mmtonio Celso Magalhaes, over the past 10 vears
INLCAMP has invested in isolated projects, which will
now begin being treated in a multidisciplinary
manner. The team of 60 scientists and an additiomal
150 persons, including specialized researchess and
technicians, are vorking at the Molecular Biclogy
Centre, on vhich construction has begua, and 2t the
Incegrated Research Centre, acquired from Monsantd.

Despite problems with the relesse of imported
materials, in two yesrs the co-ordinator expects to be
showing the first results. The field of biotechnology
applied to food should be one of the first to offer
finished products, because it has a longer tradition.
For example, projects are uander wvay o develop
biopolymers and enzymes used in food processing.

.33 villion cruzados). The Rio municipal
secretary af economic development,

Zose Augusto Assumpcao Brito, said the City Hal
will provide for the infrastructural wvork and

In the sector, which had already been carryiag
out projects, the production of pharmsceuticals will
be accelerated, to meet the priorities for control of

Srazilian Diotechrnclogy: rivate enterprise
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w»iizines, eveloding Te:madlogy Iar the =manuiacture
anci-waflammatory |, 3a3iges:: ind :ardiotomic

sraducts. Ia the Iield Hf waclines, without
1%Ze=pting T3 2upiicaze 2fiaris ar o compete with
TTacitisaal institutions, UNICAM? :s werkiag Jn the
ITacurenent 2% vac:ines Jor aairsaLs, such as the me
I3 ivmynize 2igs agaiast Sacteria. .Source: 3 vid3,
12 NXgvember 1337

Swmthetic skin: 3razil:ian diotechnological
jevelooment

3razil is bdeginning %o exoor: a lTestment for
Juras to the United 3States. The product is a
temporary substiture for skin, and was developed by
3i9fiil. It has Yeen used for three vears with
:omplete success by the Cajuri University Hospital in
Zuritiba, consistiag of a3 permeable zeilulose tissue
that allows for the passage >f wacer vapour, but
Jrtevents the entry of =2icro-organisms responsible for
cthe infections cowmonly affecting buras patiencs.
‘3Source: CaT Noticias, October (988)

Canada

Allelix plans o reorganize

Jespite today’'s trend toward consolidation :in
Siotechnology, Allelix is planning on dividiag into
three separate operating entities, tentaCively to bde
aamed Allelix Diagnostics Inc., Allelix Agriculturz
inc., and Allelix Sio-pharmaceuticals Inc. (previously
Allelix Biochemicals).

Allelix's founding shacehoiders - Polysar Energy
and Chexical Corp. (formerly Canada Davelopment
Carp.), John Labatt Lzd., and Ontario Deveiopment
Corp. = will own each of the three new ventures as
separate invescments.

Allelix Diagnostics will address two aain =zarkets
“ith its immunological technology: over-the-counter
«its {including tescts for pregnancy, strep throat and
svulation) and doctor's office tests (also for
pregnancy and strep throat, as vell as for sexually
cTasmitted diseases). Allelix is currencly
negocisting for some $8 3zillion (Canadian) in funding
st the venture, and it has leased a wmsufacturing
facility in Toronto. The company is at the
letter-of-intent scage with Two 0. three orgamizacions
sonzerning distribution rights it various -egions of
the world.

Allelix's agricultural spinoff will continue che
zompany'’s work on hydbrid canola and soil innoculants
to increase vield and provide nerdbicide resistance.
The firm's hybrid spring canola has been in Canadian
field rrials for two years and could be licensed for
sale in 1989,

in Alletix’'s third and newesc ares,
2iopharmaceuticals, the company is seeking strategic
illiances totalling $10-15 =illion (Canadian) and is
looking to raise another 35 million (Canadian) in a
srivate placement. Allelix's pharmaceutical programme
is a resulc of the firm's shift from producing
industrial enzymes o developing drugs that act on the
central nervous system, 3chieve Zissue repair, and
tombat cancer. Allelix expects %o Zake advantage of

its proprietary expression systems as well as racional
drug design.

for now, all three ventures will remain
headquartered in Alielix’s zurrent facilities,
alchough the diagnostic aud agriculitural 2perations
™y eventually move out. (Ixtrac'ed {rom
310/Technology, Yol. %, April 1948)

Zuropean Iconomic Comrmnity

3iotechnology budge: zsnfirmed

foliowing the long-delaved appr.-ral 2f the
Iuropean Community's frameworx cesearch sudget Sor
L1987-1991, the budget for bdiotechnoiogy Tesearzh aas
Seen zomiirmed as $150 milliom, just aver twice the
previous ailocation. Of this, $25 aiilion will ve
added to the current 3iotechnology Action ?rogramme,
vhich runs until cthe end of 1983, idout 33 =mliion :is
carmarked for risk—assessment research, and the same
suw. is Cargeted toward a feasibility study on
sequencing and mapping "¢ humen genome. Che
$125 =illion programme Lr 1990-1995 vwill de xnown as
3RIDGE {Biotechnology lesearch for Industrial
developmen: and Growth in Europe) and is intended o
be xuch more closely linked zo industry tham its
oredecessor. (Source: 3io/Technology, 7ol. 3,
January 1988)

EEC Court of Justice overturns SYan on meat
croduction horsones

In a surprise ruling late in Tebruary, the
Suropean Court of Justice overturned the EZuropean
Community's directive barming the use of hormones in
zest production. The challenge o the directive zame
from Britain, which believed that national sovereignty
over consumer protection issues was at siake.

However, vith national legislation already in force,
it is thought unlikely that the European Court of
Justice's ruling will have sny pracrical effect as far
as the use of hormones is cocerned. (Source:

3io technology Bulletin, Vol. 7, No. 2, March 1988)

Two biotechnology directives

Siussels has published its proposals for two
directives regulating bdiotechnology within zhe ZEC.
They are to be part of a legal frammwork to ensure
that industry, v.ile being able to exploit the aew
techriques of genelic engineering, can at the same
time ensure protection of public health and the
environment .

The first directive on the contained use of
genetically mdified micro-organisms seeks Co
regulate the use of biotechnology either in the
laboratory or as part of s manufacturing process.
The second on the deliberate release of gene-spliced
organisms into the environmentC will regulate both
- xperimental release and the marketing of products
containing or consisting of genetically modified
organisms in the EEC.

On contained use of gene~spliced organisms cthe
proposed direcCive differentiates Hetween small-scale
processes such as lsborstory and pilot-scale
operations and large industrial asnufaccuring
processes. [t also defines two groups of
sicro-organisss. Group L micro-organisms are Zhose
#ich are generally safe whereas group 1 organisas
have a certain degree of risk.

For all contained operations the national
authorities must be notified of the intended use and
the operator must pravide s safecy assessment of Zhe
projece. For non-industrisl use of group . organisms

the principles of good microbinlogicsl practice will
be applied.

For group 1 organisms more stringent conditions
will Ye imposed. Special measures will have o de
taken for containment such as air filtering,
ingctivation of wvaste and emerzency provisions o deal
with any accidental escape of micro-organisns,




Merper 5States wiil Rave 0 ollest aisrmarnio-s
Moany aciidents 1nvVoiving ZTIup I ITgatisms Whih
2ose & Tisk t2 puditc nesith or the savironment.
Firtheraore :this infor=mzion will Se rassed o the
Zuryvean ymmission which plans Zo xees a2 cegister of
aczidents thraughout the TZC. The Sommission inCends
23 analvse causes >f any accidents which adccur and
4i1ll recommend wavs of avoiding similar accideats n
the Zuture.

Some Sovernments within the SEC have already
2stablisned cheir own notification >-3cedures for
2xperimental work in contained coriitioms dut athers
a1ave relied on application of existing Laws regulating
{angerous substances. Almost all meoder Stactes are
still undecided as o the ideal Iramework and the
Zommission bSelieves that its proposals will fit this
Stil.

Jn deliberate release of Zunericaiiv engineeread
yrganisas into the environment nember SCates have a
clearer idea of their gzoals although the response is
solarized. Clenmark and the Federal epudlic of
sermany are not very keer on Jjeliberate release while
the Netherlands is currearly drawiag up iTs oun
sroposals. France and the UK are currently
authorizing feliberate releases on a case-by—case
Sasis hile {taly and 3eigium ure using existing
legislaction.

Under the new proposals, amesber States will de
responsible for overseeing prolects for deliberace
release of modified organisms for R&D purposes into
the mvironment within the context of £EC law. All
RAD proposals will need to be registered with the
ompetent authorities in the rember States and musc
aeet the requirements of the direcrtive.

The Commission is 2O establish an information
exchange system vhich will contain summaries of each
aoctification for the dYenefit of other -ember States.
Member 3tates will also be able to ask for addicional
information.

Manufacturers will be required 2o supply Jdetails
3% new products in confidence to the :ompetent
authorities along with details of risk assessments,
and plans for labelling and packaginz. Jmce appraved
for marketing the mesber State will send the Jetails
23 the Commission which #ill he responsidble Zor
informing other member 3States.

Tnce ather products have deen approved in me
member State the manufacturer wiil bde able 2o sell
cthe sroduct througnout the SEC., Disputes wer
approvals will be dealt with by 2 new :zommittee
Jeing established by the lommission. The whole
ZEC process will have strict time-limits and
@ill adhere to confidentiality rules.

(Source: Zuropean Themical News, 11 Aoril 1983)

New European srogramme proposed

The European Cormission has proposed 1
five-year, §100-miilion programme of precompetitive
research - Hased for large part on diotechnology -
designed to stimulate the agricultural industry.
The European CTollaborative Linkage of Agriculture
and Industry through Research (ECLAIR) will focus
on new or improved agricultural products of
industrial value, on industrial products thac
@11l Yenefit agriculture, and on integrated
projects, such as wvhole-crop harvesting.
Approximstely 10 contracts shou'd He awarded :n
each nf these three areas 9n a4 Znompetilive Sasis,
starcing lacer this year. (3Source: Bio/Techanlogy,
Val. A, April 1988)

Tance

New iapetus for AIDS health education Sampats

Faced with a projected 10,300~15,300 ieclared
cases 3f AIDS (acquired immmme Jeficiency swndrome! :in
1389, Framce is w0 step up its health-education
campaign and provide more facilities or the zare 2:
AIDS suifferers. FF930 zillion ($165 million) has Heen
set aside in 1988 Zor prevention, education ind 1ealth
care.

Ar the end of lastz vear, 3,075 cases o AIDS
had bdeen recorded in France, includiag tits

overseas territories, of whom 45 per ceat had already
died.

Among ~he pubdlic nealth measures undertakea so
far was the mandatory, anonymous notificatien of all
AIDS sufferers; the availability to all of ancawvmous
screening; the systematic screening of donors of
organs or sperm; the establishment of il informacion
and care centres; the signing of a legal agreement
between the U3 Departasnt of Health and Humian Services
and the Iastituc Pasteur ending the patents dispute
over the antibody tast; the deregulation of pudlic
advertising of condoms; asnd the availabilicy, without
orescription, of hypodermic syvinges. In additiom,
the antiviral agent AZT is to Ye released into che
aarket.

In addition to the Ll existing AIDS clinics and
advice centres, a further ll are to be opened, two of
them in overseas departments, French Guvana and :he
Antilles. (Extracted from Nacure, Vol. 331,

28 January 1988)

India
Sex test banned

Maharashtra has become the first scate in
india to ban prenatal sex determination tescing on
pregnant women. Chief Minister S.B. Chavan said
the decision was taken because of "deep concern”
over the widespread abuse of the rest for aborting
temale fecuses. legislation is to be introduced in
February.

The ban applies only to private hospitals and
laboracories. Government-run hospitals and research
institutions of thie Indian Council of Medical Research
can carry out the test provided the womsn is sver
35 vears of age and already has a child with an
inherited defect.

Selective abortion of females has loag been the
subject of controversy in India and Msharashcra's
actior follows complaints from women' groups.

Al taough gynsecologists are divided over the wisdom of
2 blanket ban on private practitioners, it is likely

that more states will follow Mahavashtra's. (Source:
Nature, Vol. 331, l4 January 1988)

{reland

National biotechnology boost

Ireland's Nationsl 3iotechnology Programse has
been zZiven a msjor boost with the establishment >f a
new confract research organization, BioResesrch
ireland.

A joint research project between Smith-Kline
3eckman and BioResearch I[reland will create a
"European Biotechnology Reference Centre” and develop

new lnstrumencation for this ares of resesarch.




Tie zenire, the first af -8 xind ir Turdne, will
e active in a wide rangze af diotechaulugv~hased
sesearch projects laveiving immunology, genetic
engineeriang, infectious diseases, and cell and tissuc
sulture techniques.

The National 3iotechnelogy Programme was launched
Last summer and so far £500,000 has deen spent an
three research centres at irish universities.

No financial details have Yeen discussed on
che joint venture, bSut it is understood chat
3iofesesrch is pianning zo spend well in excess of
£1 aillion in 1988. (Source: Manufacturing Chemisc,
“arch 1988)

3iotechnology nroducts launched

Medlabs Limited, Jubiin, has announced the market
release of two new Sictechnology products.

- Protein A, Ireland's firsc commercial
product manufactured using recombinant
DNA technology, and

- MUKIT, a novel "SLISA” (Enzyme Linked
ImmunoSorbent Assay) test kit to measure
a specific blood protein (GST-mu) that may
be a marker for nigh~risk smokers.

Both are the result of successful collaboration
>etween Bioprep Limited, the Research and Development
subsidiary of Medlabs and teams of researchers in
Trinity College, Dublin. Work on Protein A was
carried out in co-operation wth Professor Tim Foster
and Dr. Arvind Pate., in the Department of
Microbiology. This protein is used in a number of
immunological 13! oratory procedures including the
surification of antibodies, and the detectiom of
antigen-sntibody complexes. These techniques are at
the heart of many developments in the growing area of
biocechnology, particularly immunodiagnostic test
«its. Medlabs is expanding its interesc in
immnologically=based products incorporating
novel recombinant markers invoiving protein
engineering.

Medlabs MUKIT was developed in co-operation with
Jr. Tim Mantle in Trinity College ODublin's
biochemistry department. This exclusive "world first
xit" requires only 0.2 =l of blood for testing and can
be carriead out in most hospital laboratories.
Currently the kit is being used in a clinical study in
ireland co confirm the recent USA {inding that the
absence of this protein is associatcd with an
increased risk of lung cancer in smokers. The
collaboration between Bioprep and the researchers at
Trinity has been so successful that a campus coampany
is to be set up to provide a3 scrong research base for
the manufacturing side of 3ioprep. Laitislly the
company - "SIOTRIN”, will be based in the innovation
centre of the 0'Reilly 3uilding, which is currently
under construction but will probably be located
ultimately in the proposed new 3iotechnology
3uilding. (Source: Technolowy Ireland, March 1988)

I[srael

IL-2 inducer mav reduce side effects

A compound thact can induce the body to produce
interleukim? could provide an effective cancer
treatment without the normal side «ffects of IL-2,
according to researchers at Jar-[lan University
{Ramat-Gan). The synthetic anmonium trichloro
compound known as AS-101 induced production »f
therapeutic levels of {L=2 and splenacytes with high
levels of [L-2 receptors. The drug also induced
production of zolony-stimulacing fact-r, The idruyg

i

limited the Zrowth of fibrasarcomas in amice and
proloaged survival 5f mice with merastacic lung
catcinomas. No toxic effects vere observed when the
drug was adaminiscered to rats in doses of I 2ag/kg
three times a veek. The median lecthal dose for rats
7as 3500-1,000 times higher than the immunologically
effective dose. AS-101 apparently raises zalciuam
levels in lymphocyres, inducing the cells %o

sroduce more IL-2 and to Zenerate =ore IL-1I
recentors. (Extracred from Medical dorld,

25 January 1938)

italy
x4

Biotechnology consortium established

The Fiat sroup has decided to take positive
action ia the siotechnology sector amd has set up &
consortivm for the cesearch and developmen:z of
technologies in applied genetic engineering in the
arzas of veterinsry medicine and chemistry, througn
two of the companies it controls: Sorin 3iomedica
(75 per cent of which is owned by Bicengineering
International B.V.,6 belonginag to Fiat International
Holding), and Caffaro (owned by Snia 3pd, also
belonging to the Fiac Group). Public support for the
programme should be assured by the parcicipaction of
the CMR (National Research Council).

The laboratory of the Inscitute of Chemistry of
Brescis University, one of the major centres of
biotechnology resesrch, is expected to be the
hesdquarcers of the "Consortium for Biotechnologies”,
directed by Prof. Alberto Albertini, who has also been
appointed chairman of the board of directors of the
newly-established consortium. Mr. Eanio Denti, from
Sorin Biowmedica, and Mr. Giuseppe Ferrarini, from
Caffaro, are also on the board.

Sorin Biowedica, which recently gained a firmer
foothold in the haemodialysis and pacemakers sector,
achieved consolidated sales of 82.3 billica lire
during the firsc half of 1987, wich 13 per cent growth
over the same period in 1986, and before-tax profits
of 12.7 billion lire. During the first half of 1987,
Caffaro - one of whose chemical plants is in fact
located in Brescia - had saies of 269.6 billion iire
(plus ) per cent and before-tax profits of

28.7 billion lire. (Source: Il Sole 24 Ore,
28 November 1987)

Italy expects less cattle breeding, less c-'~le,
nore mlk

The lcalian livestock scene will change radically
because of EEC regulations and the introduction of
bovine growth hormone, or somstotropin, according to
speakers at Agrobiotech, a conference held in
Bologna. Prof. G, Piva, from the Institute of Science
and Nutrition at the Csttolica University, Piacenza,
noted that average greoss farm revenue :zould rise by
530 per cent when somatotropin is widely used. He
also expects a reduction of up to 16 per cent in the
number 2f cattle reared and a decrease of up to
10 per cent in the ares of faramland devoted to fodder
production. Decails from: Zate Autonomo per le Fiere
4i Bologna, Piazzs Cositiuzione 5/40128 Sologna, [taly
or on (051) 28.21.11. (Source: Technology Bulletin,
Yol. 6, Yo. 12, Jenuary 1988)

Zapan

Japan fights fears of zene manipulation

The Japanese Government is edging towards
allowing field cests of genectically manipulaced
srganisms. The Governmnt named a panel of scientists
to work out guidelines for field experiments, wnich
ire at present illegal in Japan.




The panel will spead thres rears ccllecting
iasormation from researchers. A recent Jpinion 2oil
suggests that zost people in Japan are worried sbout
he release of Zenetically engineered arganisms inta
the 2aviromaent.

in the survey, 31 per zent af respondents thaught
that Jaran's rules :overing genetic engineering wers
200 slack while 10 per cent said thev vere Zoo
SCrict. Just over a quarter agreed that controls were
"about right”.

The working party w#ill also investizate ways of
Jarking genetically manipulated micro-organisms to
aake them easier to identify in cthe environment.
(Source: Mew Scientist, 28 April 1988)

Bioelectronic device R&D

Introduccion

The purpose of this project is to implement the
{iving organisms’ excellent information processing
functions into electronic devices. Rapid progress in
silicon-integrating technology will confromt its
limitacion in the Zuture, and the clue to overcome
this limication will be the excellent functions which
iiving organisms inherently have. Learning,
memorizing and pattern recognition are the excellent
informetion processing functions which living
organisms possess. And plasticity, molecul ar
Tecognition and self-organization are the excellent
mlecular-level functions by which living organisms
periorm the information processing. This project
Segins with the study of biological information
processing and functional biomolecules, and the
aew information processing devices Saied on the
aforementioned function is then developed.

With basic understanding of the above.
Tesearch mn a "Bioelectronic Device™” was selected
in fiscal 1986 as a new RSD theme in the Research
?roject for Developing Basic Next-Generatiom
[ndustrial Technologies. The whole theme is
divided into two: (1) che elucidation of
informetion processing in living organisme and its
application, and (2) development of molecul ar
aJrganization devices.

The first term (firec five years) of the project
is Jevoted to establishing ~he model which will
explain the informmtion processing functions in living
organisms, and o establish the basic technology by
which molecular organization devices are construcced.
This will be followed by trial fabrication and
evaluation of prototype devices. iIn the final cemm
(lasc 5 years), the feasibility of each demonstracion
device will be examined.

Described briefly below are the targets of R&D
activities presently being advanced by the
Electrotechnical Laboratory (ETL), Chemical
Technology Research Laboratory (CTRL) and sighc
private corporations consigned with relacted R&D
projects.

Elucidation of informetion processing in living
organisms and 1Cs application

i. Simulcaneous multiple~site optical recording
of neuronsl activities (electrotechnical
laboratory)

The aims c{ cthis consignment are to elucidate the
nolecular mechmisms which govern the varioua
inforaation processing functions in neurons. For this
purpose, technology called the simul taneous mlti-site

ypcical recordiag of neuronal aczivizies :is Leing

emploved. .

2. Towards 3 model <f visual informatian Jrocessing
\NEC Cotrporation)

NEC's zoal in this project is o elucidate che
mechanise of Yiologizal visual information pjracessing
and to develop a model of 1t. Specificallw, an
gverall model which links the primary visuazl zorzex,
integratiun process towards zlobal infarmarion and
feedback system is being developed.

3. A cerebellar neural network model Zor generation
and learaing of motor programs (Fujitsu Limited)

Fujitsu is aiming at developing a =motion learaning
mdel based on a2 neurophysiological understanding of
the cerebellum. Specifically, the development of a
plane motion learning model which utilizes the
understanding of the cerebellar network such as
plascticity, feedback, microzome etc., and application
of the model o the multiple joints robot are being
examined .

development of malecular organization devices

L. Molecular ordering in Langmuir-3iodgett films
(Electrotechnical Labaratory)

In order to overcome the limitation of the
conventional Langmuir-Blodgett (L3) method, this
project is aimed at deveioping an expanded L3 zethod
which utilizes the diffusion/adsorption method.

The development of a method to fabricats a
heterostructure in which & superlattice scru:ture with
trasicion mecal complexes is formed and the
improvement of the characterization systems of
molecular ordering are also being attempted.

2. Development of materials for molecular
organizates (Nacional Chemical Labcratory for

Induscry)

The goals of this project are, firsc, to
synthesize molecules with liquid crystalline
properties and those of a host-guest complex, ind
second, to construct LB films with che above
molecules. Optical characteristics of these LB films
are under investigation.

3. A photosensitive device model using high-specific
protein assembling units of anribody (Hitachi,
led.)

The fabrication ¢f an optical information
processing Jevice which utilizes the living organism’'s
excellent information processing functions is the goal
of this projecc.

Specifically, construction and evaluation 3f the
molecular organization with hybridized ancibody and
rhodopsin on organic thin film are emphasized. The
fessibility of the opticsl information processing
device with 4 rh..apsin-hybrid antibody-thin organic
film complex will also bde demonstrated.

s, High functioual electronic device based on
electron transport proteins for information
processing (Mitsubishi Electric Corporation)

Mitsubishi is attempting to construct a molecular
organization with electron transport proteins, %o
clarify the mechanism of electron transfer in it, and
to fabricate the organic devices in a molecular
dimension.




speczfizaliv, the gZoals are o construct nd
avaluate an eleczron transieradble =moleculr
crgaaization with srfochrome ¢ and a Junctlonal L3
Silm. Devices with diodes or switching
haracteristics and information processing devices
<1ith the =mwlecular organization are expected o te
leveloped in this project.

e

. DJevelopment of visual information processing
devices using photosensilive ptoteins (Sanvo
Electric Co., wtd.)

Sanyo is seeking o fabricate a visual
information processing device with a lighrt-sensitive
srotein.

Specifically, csonstruction of an orientation
controlled molecular organization film with light-to-
oroton conversion characteristics is being aimed at by
using the pigment rhodopsin's purple membrane.
Svaluation technology of the film is also to be
develaped.

The realization of a lignt-electricity conversion
device using this film, and the realization of an
electrically plastic device {vhich varies its
electrical conductance depending upon the number af
times an ele-~ric field is applied) using an
electrochemically polymerized membrane, are bein~
examined.

By combining rhese devices, realization of a
visual information processing device in which noise
teduction would be achieved by plasticity, is expected.

5. Development of an artificial neural device
composed of functional organic molecules
(Matsushita Research Inscitute Tokyo, Inc.)

Realization of a neuron-like element by
functional organic molecules is being aimed at.

Specifically, cthe goal of this consignment is
o construct s molecular organization which shows
one-dimensional electrical conductance and its
change by an external field which may be an electric
field using a functional organic film such as
phthalocyanine film. Evaluation technology for it
is also to be developed. Tha device thus
developed is expected to have a threshold operation of
switching operation which we can see in a neuron's
operation.
7. Development of sensor informstion processing
device using srganic film (Sharp Corporation)

Realization of a2 sensory information
processing device which features molecular recognition
and pattern recognition is being sought in this
project.

Specifically, a zas molecule recognizing film
which changes its light absorption spectrum on
absorption/desorption of zas molecules, and
pnotochromic film which changes ics light absorption
spectrum on irradiation of two light beams, is Co
Se developed. Upon combining these films, realizacion
of a2 sensory information device, in which gas
absorption is sensed and recognized optically, is
expected.

8. Research and development of optical information
processor by molecular assembly Zechnique
(Micsubishi Chemical Induscries, Lzd.)

This consignment is sttempting to fabricate an
excellent photo-alectro converting device by

artificial control of che seli-organization which is
wtherent in living organisms.

Specifically, the study will examine the design
an. swnthesis oI organic moiecuies which have
<wellent photo-electro conversion efficienzies and
300d self-organizing oroperties. From this research,
an L3 film featuring these characreristics will Ye
developed. (Source: JETRO, April 1988)

Kenva
aenya

Control campaign in Kenva xicks off with

Yenya is cow launching its five-year programme to
control the spread of AIDS. The country's National
Commictee on AIDS presented the final blueprint of
its five-vear campaign at 1 meeting of donor agencies
neld in Nairobi last October. So far, donors have
pledged a tocal of BUS 1.94 amillion toward the first
rear of the campaign. The national committee says it
will need an additional BUS 11.32 million to keep
the programme operating over the following four vears.

Doctors in Xenya diagnosed the first case of
full-blown AIDS there in 1983. Since then, the number
of reported cases has climbed to 425, thoaugh the
nuzber of people infected with the human
immnodeficiency virus is, of course, unknown. Cases
of AIDS are equally distributed between the sexes, and
about & third are not Kenyan citizens.

The national committee now estimates that between
1 and 2 per cent of blood donated in Xenya is infected
with the virus. Yet Kenya has at present no adequate
facilities to screen blood for HIV. The countrv's
hesith budget is a'veady stretched to its limit in the

scruggle to eradicate malaria, cholera, diarrhoea and
malnutrition.

Now that funde are available, the national
comnittee plans to spend nearly half of its first
vear's budget on HIV testing kits and on trsining
laboratory technicisns in screening techniques. AL
present, only eight laboratories in Kenyva perform
serological testing for antibodies to the virus. 3y
mid~1988, the committee, in preparation for a nation-
side survey that wil. involve nearly 16,000 people,
hopes to have testing faciiities in most provincial
hospitals run by the Governaent.

Health authorities also plan to step up their
health education orogramme on AIDS for medical
personnel .

Preparations are also under way to produce brief
radio programmes to inform lisceners about che ways in
which they can protect themselves from becoming
infected wich HIV. Volunceers from the Kenyan Red
Cross also began last February to distribuce over a
million leaflets on the prevention of AIDS, in Znglish
and Swanhili, in Nairobi and Mombasa.

One of the educational programme'. more ambitious
and potentially controversial activities will b the

production of a 30minute film co explain che si'ent
spread of AIDS. -

Epidemiological data collected by the Hational
Committee on AIDS show that 95 per cent of tte people
#ith AIDS in Kenya are in the wescern nart of the
counctry, 10 per cent are in anc ar.und dairobi, and
5 per cent live in the Ri.Jt Valiry and the castern and
coastal provinces. Fpidemrlogi:al studies on the
transmission of AIDS in Kenyt have so far focused on
high-risk graps in Nairobi.




Xenva, 1:ike many Yestern :zountries, now Iaces
several pelitical ind soc:al dilewmas as the AIDS
231dedic takes hold. 3Some Xenyan Joctors say they are
unsure about whether they should inform patients with
AIDS that chey are infected with the virus.
Meanwhile, the Xenvan Soverament 1as mnade AIDS a
ceportable iisease. According to i1 recent report by
the national committee, the Goverameat will soon
require Joctors to send the names and addresses
of patients with AIDS zo the Ministry of Heaith.
{Ixtracted rom New Scientist, 7 January 1988)

epublic of Xorea

Decention for carriers of HIV

The Republic of Xorea has decided to imprison
tertain categories of people infecred with the
human immunodeficiency virus in an attempt to prevent
lurther transmission of HIV. New laws which
Yecome effeczive early this vear mean that
srostitutes, homosexuals and intravenous drug users
who are infected with HIV could scon find themseives
locked up.

The Sovernment has, however, rejected a proposal
20 introduce compulsory screeaing for all foreign
visitors o the Republic.

The country has only 12 reported cases of
infection with HIV, including one person with AIDS.
Yet the Government is building a new uait Zo house
people with AIDS and those infected with rhe virus, at
a cost of 910 million won (3US 1.1 million).

In a recent screening programme, 80,000 people
had tests for infection with HIV. Only 12 people had
Jositive results, of whom eight were prostitutes who
"predominantly served foreign servicemen and other
foreigners”, according to reports from the health
ministry. Prostitutes already face mandatory testing
Zor infection with 4IV in the Republic.

.Extracted from New Scientist, 4 February 1988)

Sweden

Genentech, Inc. licenses sepride hormone process
from XabiGen AB

Genenctech, Inc. and KabiGen AB announced that
Senentech will license KabiGen's proprietary process,
the ZcoSec-! Syscem, for the manufacture of
[nsulin-like Growch Factor=I (IGF-I) and cther
septides now in development. The licence provides
2xclusive marketing rights in the USA and Canada for
[GF-1 produced by the KabiGen process. IGF-I is a
numan hormone that may be useful in the treatment of
wounds and burns aad postmenopausal osteoporosis.

IGF-I is a peptide hormone of 70 aminos acids,
similar in three-dimensional conformation to insulin,
and “hich stimulates zrowth and mecabol ism. The
majority of IGF~1 is produced in the liver; small
amounts are also produced in many tissues, where it
has an autocrine or paracrine effect. IGF-I has been
shown to stimulace the growth and differentiation
in_vitro o§ muscle, bone, nerve and blo_od cells:. this
indicates it may be useful in the cepair of damaged
tissues such as burns, skin ulcers, surgical wouuds or
bone fractures.

ICF~1 is produced in a process developed by
KabiGen, the EcoSec'” System; chis is an £. coli
expression system in which the product is secreced
{irectly into the surrosnding culture medium,

KabiGCen iz also using the EcoSec System to
produce several other peptide hornones,

A further levelopment and application 3% Ine
ZcoSec Svstem is the manufaciure of vac:ine
lomponents. XabiGen has produced a aumper af
d1fferent vaccine comconents for anizal aeait:
Zompanies.

The technology which is the Sasis or the ZcoSec
System has been jointly developed together with
scientists at the oval Institute of Technology in
Stockholm.

The ZcoSec System is an Escherichia zoii
expreasion/secretion system for the producfion 2%
peptides in large amounts; applications include zhe
production of biologically active peptides for
pharmaceutical purposes, antibodies to peptides, and
sudb-unit vaccines. The initial product :s 1
fusion orotein, which is secreted directly ints the
medium.

The purified fusion protein may Se used as a
peptide immunogen or as a sub—unit vaccine. Cr, the
fusion protein may be cleaved, to release the iesired
septide.

The KabiGen is currently developing anc s2lling
peptides produced with the EcoSec System for research
surposes. Laboratory trials with potential sub-unit
vaccines are also being carried out with several
companies .

Other projects at KabiGen include proreins
involved in blood coagulation and fibrinolysis.
Factor VIII is used in the treatment of naemoph..ia,
and KabiGen is developing a mammalian cell line fov
the production of Factor VIII under contract to

KabiVitrun. (Source: Company Neus Release,
19 April 19838)

United Xingdom

LINK programme includes eukarvotic genectic
engineering component

The firsc five LINK programmes were announced in
February by Lord Young, Secretary of State f~r Trade
and Industry and Kenneth Baker, Secretary of 3tate for
Edycation and Science. The Science and Eangineering
Research Council (SERC) is supporting four of rhese
programmes jointly wicth the Department sf Trade and
Industry (DTI): (1) zolecular electronics;

(2) advanced semiconductor meterisls; (3) induscrial
measurement syscems, and (4) e <aryotic genetic
engineer ing.

Proposed LINK collaborations

£ mllion Years

Molecular electronics 0.0 5
Advanced semiconductor materials 24.0 5
Industrisl measurement systems 22.0 6
Eukeryotic genetic engineering 2.7 A
Nanoctechnology 12.0 A

The programmes listed in the table will iavolve
universities, polytechnics and SERC establishments in
collaborative resesrch projects wicth industrial
partners. Up to £83 million will be spent over six
years. SERC's expenditure on these programmes is
expected Lo rise to over £3 million a year. The fifth
programme , on nanotechnology, is being supported by
the DTI at chis scage. Details from: Stuart Ward,
LINK Co-ordinator, Science and Engineering Research
Council, Polaris House, North Star Avenue, Swindon,
dileshire SN2 1ET or on 0793 26222 ext 2257/2256.
(Source: B8istechnclogy Bulle-in, Vol. 7, No. I,
February 1988)




ZRC incerdisciplinars raesearch tentres

Three interdisciplinary reseirch sentres will ve
2stadlished by the 5cience ind “ngineering Research
Zouncil (SERC)}. They will focus on engineering design

Siasgow University), surface scieace (Liverpeol! and
=olecular sciences (IxZord}. The innouncement is -he
:zlainaticn of a3 process in which 3SERC considered some
33 H5ids in seven strategic areas of scierce ind
angineering.

The XxZord Centre’s programme is bSased around the
study of prcteins and their ianteractions with other
aolecules to controal diologizal functions. ~Problems
=) be addressed are protein folding and specificity;
2iood clotting and fidbronolysis; immunology; signal
ransducrion; viruses, and enzvmes of secondary
wetabolism. In view of the Medical Research Touncil's
interest in the Centre, discussions about a ,uint
iunding mechanism are under way. Details from:
Science and Engineering Research Council, Polaris
House, North 3c#< Avenue, Swindon, Wiltshire SN2 1ET
ar c.u 0793 26222 ext 2257/2256. {Source:
3iotechnology Bulletin, Vol. 7, No. 2, March 1988)

New AFRC research consultative committee on
grotected crops

The biological ceatrol of crop pests and diseases
is one of the priority areas for the Agricultural and
Tood Research Council's new independent short-term
cunsultative committee. Other areas the committee
<ill focus on include product qualicy, efficiency of
sroduction, energy saving and alternative crops. [t
will be trying to identify priority areas for
government funding and business supporc, and expects
to report ta the Priorities Board by 31 July.
{(Source: Biotechnology 3ulletin, Vol. 5, No. 12,
January 1938)

Deliberate release: PROSAMO

If transgenic animals, novel biopesticides and
zenetically manipulated crop plants are ever rto
realize their commerc:ial Jocential, they will nave to
Je relessed into the environment. This fact is
zausing considerable concer- among environmentaliscs,
and it is also attracting considerable artencion from
regulatory agencies. This whole area will be covered
by the new Genetic Manipulation Regulations, curreatly
mder revision by the Health and Safety Executive, and
by the Directives biing drafted by the Commission of
the European Communities.

Two new initiatives w#ill focus on the deliberate
release of genetica'ly engineered organisms. the
department of Trade and Industry's research programme
an the Planned Release of Selected and Manipulated
Jrganisas (PROSAMO) and a conference, to be held in
April, the First Incernational Conference on the
Release of Genetically Engineered Micro-organisms
(REGM) .

SROSAMO, which is being escablished by che DT,
aims to provide industry with "the tools and
understanding needed to study ecological interactions
and which can be used o assess the likely effects of
introducing genetically manipulated organisms into the
environment”, Topics such as pollen dispersal, seed
and cuber survival, the role of vectors in spore and
7irus dispersal, the spread of natural resiscance (to
harbicides and fungicides) and the survival ind
dispersal »f deliberactely introduced macro- and
micro~organisms will he covered in a number of
state-nf-the=-art repocts.

At this stage, rthere have been no firm
commitments from zompanies to suppnr? the programme,

aithough the IDTI's 3iotechnolagy miz savs =has
there has been considerable :interesz. Meanwnile,
university departments and -esearch Institules ave
Jeen invited o submit propesais in line with the
recommendations of a3 aumber > working parties.

It is hoped that the research programme will szar:
in the second half 5f 1983, Decails Irou:
Xeith Cowley, 3iotechnology Umit, laborazorv
Government Chemist, Cornwall House, Waterico
London SE1 3XY or on J1-211 385..

(Source: 3Biotechnology 3ulletin, Vol. 7, No. i,
February 1383)
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Review of Siotechnology

As a major review of 3ritain's Dioctechnolog:
research begins, anocher repor: on manpower in Zhe
biotechnology industry highlignts shorzages in some
fields, notablv fermentat:ion, protein cthemistry aad
plant molecular biology.

The review of biotechnology has been commissioned
by cthe Science and Engineering Research Couneil.
Chaired by Professor Tom Blundell of Birkbeck College,
half a dozen academics and industrialists will examine
the achievements of SERC's biotechnology directorate
and advise on SERC's Zuture role.

The biotechnology directorate was created
in 1981, and can take credit for establishing a
nationally co-ordinated research programme, which
nakes use of industrial collaboration in the form
of research "clubs™ and, more recently, under the
auspices of LINK. A programme on diotransformations
was up for approval as a LINK programme and the
directorate hopes to get a plant metabolism
programme nestled safely under LINK's wing in the
future.

The review body is likely o comnsider
privatization as one of the options, thougn at leas:
some in the directorate believe the science is too far
away from commercialization. The group will report
back zo SERC by the end of the year.

Meanwhile, the Associaticn fur the Advancement
of 3ritish Biotechnology has re orted on survevs of
amployers and emplovees, intended to help assess
manpower and training needs in the UK industry.

It found about 2 fifth of companies experienced
shortages at cthe graduate and ?hD lLevels.

In addiction, companies also reporcted shorages

in immmology, enzymology and chemical engineering.

In its survey of 10 companies with 190 szaff,
AABB unsurprisingly found employees highiv qualified
(31 per cent had one or more rertiary qualifications)
and young (mean age, 32.4 years). and, as (n osther
sectors of British industry, men outnumber women,
especisily at the higher levels.

The report a'so notes that diotechnology
companies and their employees eaxpect 1 ":zonsideradle
incresse” in demsnd for scieanrific updating,
conversion training, induction training 3f new
personnel and awareness training of non-sciencifiz
scaff. However, constraints such as time (for
managers) and money (for Jraduates) wers :ited dv at
least a third of staff questioned, (Extraccted irom
Cheaistry and Indusery, 20 March (983!

UK Hiosensor needs

A survey of the UK bistech~~ »gy industry has
exposed amveral areas Jhere i1~ -yved Siosansors could
greatly 4. ! farmentation ~- .esses. Specifically, tne
study recommen.. iy . suppott for 6D .nto
farmentor aampling and membrine tezhnoingy.




Tor bYoth chemical and diochemical aomitoriag,
lemand is great Zor omline prabes to replace the
yif-line analysis of samples - not least Secause
sampling always carries a risk 2f contamination, says
the survey. Satisfactory on-line probes should be
srotected against fouling during operation and bSe able
22 withstand steam sterilization.

Room also exists for improvement in current
Ja-line electrodes for the detection of o, oxvgen,
carbon dioxide, and specific ions. Of possible
ton-selective electrodes, demand is greatest for
cobust ammonium and nitrate probes.

Since on-line biosensors will take time to
develop, there is considerable need as well for the
oroduction of biosensors that can be used for rapid
and local off~line analysis.

Several enabling technologies are in urgent
need of support, the survey concludes. There is an
immediate demand for more sturdy, reliable sampling
svstems - preferably automated - that guarantee
sterility. Membrane technology is singled out as a
oriority because it may provide the solution to
problems of sterility, fouling and sample purification.

Collaborative initiatives involving a consortium
of institutions and a national technology trans‘fer
centre are seen as the best way forward. (Source:

3iotechnology, Vol. 5, January 1988}

British research on human gzenome

A British attack on the human zenome is to be
launched by Or. Sydney Brenner with the help of the
Medical Research Council (MRC), the Imperial Cancer
Research Fund (ICRF) and SrithKline 3eckman
Corporation, the pnarmaceutical company. The company
is to give 92.25 million to the School of Clinical
Medicine of the University of Cambridgze to which
drenner wiil move his MRC unit later this year for
refurbishing and equipping laboratories at the School
of Clinical Medicine and on supporting research over
the next five years.

For Brenner, the mcve represents the beginning of
the end of 2 long struggle to find backing for a
serious attempt to apply his technique for mapping the
genome of the nematode worm Caenorhatditis to the much
larger human genome.

Molecular research into cardiovascular disease,
virus infections and autoimmunity will receive
priority. The :ompany retains the opt..n to pstent
and commercialize the outcome of its invescment:
royalties will accrue to the university.

Exactly how ICRF will contribute to Brenner’s
mapping efforts has yet to be worked out but is likely
to take the form of a group of ICRF-supported
scientists working alongside Brenner. There will be
close links between the Cambridge scientists and che
group of Drs, Yan. Lehrach and Anna-Marie Frischauf at
the ICRF laboratory in London, which has already begun
4ork on human Zenome mapping.

The result should be a powerful and concerted
programme of research on the human zenome in Europe.
Discussions on including other European partners,
particularly in France, are under way. (Extracted
from Nature, Vol. 331, 28 January 1988)

Molecular biology infiltrates schools

[t may be too soon to start teaching translation
from the genetic code alongside translation from
French, but the study of biotechnology has already

penetrated many secondary schools. The question asxked
at a November conference on Biotechnology in Schools,
organized by GB Biotechnology Ltd. {Swansea, U.K.),
was how best to incorporate biotechnology into the
school curriculum.

3ritish schools seem particularly “ xed an
introducing classroom biotechnology bv neans af the
fermentor. Equibment ranges from converted sop
bottles to simple computer-linked continuous
fermentation systems.

Plant tissue culture is another favourite form of
classtoom biotechnology. School suppliers produce
«its for experiments that begin with seeds and
illustrate how plants can bde cloned via callus or
leaflets. Most work well but they tend to be
expensive, inflexible and slow to produce results.

More advanced kits demc.strate the ir iuction by
Agrobacterium of tumours on plant seedlings and the
emergence of doubly-resistant Escherichia coli from
co-cultures of two strains, each of which is resistant
to a single ancibiocic.

while the plant and baczerial experiments are
most appropriate for the biology courses, fermentation
could enhance the study of chemistry as well. And a
soon-to-be-available el immunoprecipitation kit will
be best suited to domestic science or home economics
courses.

One unusual vehicle for disseminating such
materials is the University of Surrey’s Biotechnology
Bus, which tours schools in southeast Britain with
laboratory facilities for up to 12 teachers. The bus
follows in the tire tracks of Cold Spring Harbor
Laboratory's (Cold Spring Hacbor, New York) mobile
laboratory - the Vector Van. ({(Extracted from
Bio/Technology, Vol. 6, January 1988)

Designer genes available

British Bio=-technology (Oxford, England) expeccs
its "designer gene" sales to nearly quadruple tc
35.5 million by 1991, as compared to over $1.4 million
in the fiscal year ending May 1983. It sells
custommade genes to pharwmaceuticel firms that lack
the expertise, time or manpower Co generate Cheir
own. It now has 19 genes in its catalogue. The
custom genes will be used in the development of new
drugs or enzymes to combat specific diseases. They
are packaged in vials containing 10 millionths of a
gram of DNA. British Bio-technology produces two new
catalogue genes per month.

The firm represents a new stage in the maturation
of the biotechnology industry, and does not yet have
any direct competition. It sees itself as producing
state-of-tie-arc research tools. Custom genes are
synthesized, wich the client specifying the length of
molecuie (up to 2,000 base pairs of nucleotides) and
the precise nucleotide sequence. Its blend of
biology, chemistry and computer science for total gene
synthesis offers an alternacive to the aore
traditional method of zenetic engineering - taking
natural DNA, slicing it up with specialized enzymes
and rearranging the DNA segments. In cotal gene
synthesis, nucleozides of DNA can be linked together
in any workable sequence desired. Construction of
designer zenes involves design, synthesis, assembly,
cloning and sequencin:. (Excracted from New York
Times, 16 March 1988)

Screen tests for next cyclosporin=A

Founded in 1986 by Dr. Louis Nisber, Xenovs Ltd.
is looking for novel biopharmaceuticals in some




rather unusual places. In the wake of the Jctover
storm, Sor example, scme af Xenova's scientists went
“unting under uprooted irees Zor soil microbes which
rae Lived undisturbed for cecades, even centuries.

Although there are kxnown o be more than 100,300
different species of micro-organism and more are
discovered every yvear, barely I per cent have Heen
exploited as sources of microbial metabolites for drug
sroduction. The 3,J00 microbial metabolites developed
zo date have widely different chemical struccures,
irom simple Jrganic acids o complex lipe-
zlycopeptides. Previous money-spinners found through
micrabial screening include the beta-lactams and
svclosporin-aA.

Anti-microbial screening programmes to determine
the medical potential of these mectabolites have opened
up 2 new market in antibiotics worth over $8 billiom a
+ear, based on cephalosporins, thienamycings,
tetracyclines, aminoglycosides and macrolides.
Screening for pharmacological activities has already
produced nev immmosuppressives, cholesterol-lowering
drugs and anthelminthics with a combined sales
potential in excess of $1 billion a year.

Xenova's current discovery programmes are
focusing on the following targets:

Interleukin-1 (IL-1) antagonist: IL-l nas a
aumber of actions on human cells and is involved in
growth and differentiation, inflammacion, thrombus
formation and rissue catabolism. Xenova has developed
a screen which detects antagonists of IL-1 and is now
applying this screen to its microbial collection for
meCibolictes with potential in the treatment of
rheumatoid arthritis, certain types of cancer and
cardiovascular diseases.

Mecalloproteinase inhibitors: Metalloproteinases
are a family of enzymes that are involved in the
destruction of cartilage in the human body. They are
strongly associated with certain degenerative
conditions such as rheumatoid arthritis. Xenova is
looking for small molecules that inhibit the formation
of such harmful enzymes. The market for archritis
drugs is valued at nearlv 34 billion.

HIV (AIDS) projects: Much existing dIV research
is focusing on vaccines or other large molecules which
may iohibit the infectivity of the virus. Xenovs is
looking for small molecules that will interfere with
normal virus infection and renlication processes.

Cancer: Here the fo.us is on th2 control of
groweh factors, a family of large proteinaceous
molecules thought to stimulate or control cell
growth. Xenova is looking for alternatives to today's
extremely toxic chemotherapeutics.

Agrochemicals: Xenova is iiming Zo produce a new
Zeneration of naturally derived pesticides for agro-
chemical applications. The market for agrochemical
insecticides, herbicides and fungicides is worth
aearly $20 billion a year. <Lenova is lLooking for new
compounds which are more potent, more specific and
less environmentally harmful than currencly available
pesticides.

Kenova L10pes eventually to selectively dcreen
5,700-10,300 microbes a vear. The company has already
patented a radio-ligand assay iad an immunoassay which
are used in screening. Decails from: Clive Crooks,
managing director, Xenova Ltd., 345 Ipswich Road,
Slough, Berkshire SL1 4EQ or on 753 %92229.

"Source: Biotechnology 3ullecin, Yol. 7, No. 2,
March 17883)

Canadian zrant to Ixford company

The Ontario Miniscry of Colleges and
Universities, through its University Resesrch
incentive fund, has avarded a grant of 3530,300 for
work carried ocut on dehalf of ~xiord Virology td. by
?rofessor Yong Xang of the Department >f Microbioiogr
and Immmology at the Universtiy of Jttawa. The grant
is being matched with a similar sum Srom Oxford
Virology.

The research covers ifiagnostics and vaccines for
Hantaviruses vhich cause haemorthagic fever prevalent
in certain areas of the vorld such as Scandinavia, the
Mediterranean countries and the Far Zast. Using a
protein from Hepatitis B virus this vaccine will de
packaged into a chimeric vaccine vhere it is expected
one inoculation will protect against the Zwo
diseases. Oxford Virology will have the option to
manufacture any medical products that are developed
and it is planned that this will e carried sut in
Canada. Details from: Oxford Virology itd.,

10 Storey's Gate, London SWIP JAY or on J1i-222 3272).
(Source: Biotechnology Bullectin, Vol. 7, No. 2,
March 1988)

Agreement on manufacture of renmnin

Celltech Limited of the UK has concluded an
agreement with Pfizer, Inc. to license two Celltech
patent families relating to chvaosin (remnin)
developed by recowbinant techniques. The enzyme is
used to clot milk for cheesemsking.

Pfizer plans to take the product derived from a
genetically engineered orgamisam through to marker for
use in cheesemaking, and says the US Food and Drug
Administration has accepted for filing its petition
for the oroduct.

This is the first food additive involving a
fermentation process using a genetically engireered
micro-organisam to have been accepted by the FDA.

Celltech's patent famil.es, wvhich include both
granted patents and pstent applications, cover key
steps in the production process related to product
purification and gene expressiom.

In return for granting the licence, Celltech
receives undisclosed lump-sum payments and a
royalty on sales of chywosin by Pfizer.
(Extracted from Chemicsl Marketing Reporcer,

3 February 1988)

United Ststes of Americs

Siosafery committees

In planning for the anticipated enlarged volume
aof proposals to deliberscely release genetically
engineered organisms into the environment, >fficials
ac the Savironmental Protection Agency (SPA) recently
suggested decentralizing the process. Specifically,
they recommended cresting institutional-level
"environmental biosafety commictees” (23Cs), modelled
m the National Institutes of Health (NIH) system of
voluntary institutional biosafety committees {IBCs).
Ouring 2 meecting in January, an EPA advisory jpanel
greeted the proposal with considerable criticism dut

eventuslly gave its endorsement to "the concept” of
ZBCs.

Buring the meeting, EPA's Biotechnology Science
Advisory Commictee (B8SAC) discussed some serious

apprehensions about the agency's proposal for
escablishing EBCs.




35AC aembers - who are drawn Srom academic
institutions, ather government agencies, and public
interest groups - urged IPA officials to carefully
consider several concerns about SBCs. These include
juestions zhout the authority 2o be vesced in ZBC
aexbers; their relation to EPA, appeal,
tercification, and enforcement procedures: scientific
guidelines Zor committees to follow;, and potential
unevenness Setween committees at different
tnstiZutions.

In particular, 3SAC mesbers repeatedly raised the
ctoncera that, if an individual EBC were established
strictly as an institutional committee, it would seem
o embody a serious conflict of interest. (Extracted
from 8io/Technologv, Vol. 5, March 1988)

Another wrinkle in pstchwork of US environmental
celease

Yet another :.ser of complexity will de added o
the current regulatory patchwork governing the
2nvironmental release of recombinant organisms if
pians at the US Eavironmental Protection Ageacy (EPA)
come €3 fruition. The ZPA's biotechnology science
advisory committee voted Zo go forward with a scheme
2o instiCute a network of veview committees - to be
named "environmental biosafety committees" - for the
purpose of approving field tests of genetically
altered organisms. FPA is now in the process of
extending its Toxic Substances Control Act to cover
research and development work, and the environmental
biosafety committees would oversee the application of
this statute in diotechnology research settings.

EPA plans to model its environmental biosafety
committees on the institutional biosafety committees,
adeiniscered by the US Mational Institutes of Health
(NIH) Recombinant Advisory Committee, that review all
crecombinant DNA experiments. There is wide agreement
that the institutional biosafety committees have been
a good way to control recombinant DNA experimentation
without being unduly restrictive. As outlined, the
ZPA plan calls for setting up committees of five
people - three scientists with expertise in areas of
microbial or plant ecology and two representaCives
from the local community - at each university or
company that would field-test recombinant organisms.
The EPA's committees would differ from the NIH
Siosafety committees in that they would be backed up
by regulatory stacutes and infringers could be
prosecuted.

The case-by-case reviev of proposed experiments
by the environmental biosafety committees would also
include the solicication of public comment on the
{ield rest, and the committee would be responsible for
addressing questions from the local community. The
survey of attitudes toward biotechnology sponsored by
Congress last year showed that the public had
confidence in university scientists’' assessment of
snvironmental risks.

The environmentsl biosafety committee concept is
likely to scir opposition from industry and university
researchers, who are already confused by che federal
maze of ragulations governing biotechnology.

EPA is devcting increased staff time Co working
out the details of how the environmental biosafety
commitzees would function, and the rules ‘or
establishing the committees is expected in the

spring. (Source: Nature, Vol. 331, l& January 1938)
Field test 12f modified bacterium

The Agricultural Research Service's (ARS)
Tesearch centre in 3elcsville is joining with Trop

-:3_

Genetics international (OGI) of Hanover,
a1 field trial of a recombinant strain of the bacter:iuz
Clavibacter xyli. The modified arganism tontains the
toxin-producing gene of another bdacterium, 3acillus
thuringiensis. &I is expecting the new Jrganisms
will prove superior to chemical pesticides in
cortrolling European corm bdoters, which are Jresent :in
mch of the nation's cora-growing areas.

Marvland. n

ARS's 7,006-acre Beltsville research ceatce
will host one o€ three l.3-acre field tests that
the company hopes to initiate this spring. A
second will de conducted at the company's
200-3cre f{arm in Ingleside, Maryland, and a third
in France.

Bacillus thuringiensis contains a proteia that
xills insects that Zeed on plants inhabited by the
bacterium. It has been spraved on crops to control
pests for decades. (GI hopes to demonstrate that
the altered bacterium, which expresses the toxic
3. thuringiensis protein, will work the same wav.

The €. xyli dacterium resides in the xylem, a »art

of the vascular system containing vessels that
transwit water along the length of the corn plant.

In CGI's experimenc, test plants will he individually
inoculated with the modified bacterium. The company's
goal, ha *ver, is o develop a process for inserting
the reco~ 1t bacterium info corn seeds.

The agreemenc signed with CGI on 12 December
calls for Beltsville research tesms to study vhether
the altered C. xyli bacterium has an adverse eiffect on
soil micro~organisms and to confirm that it remains
vithin the corn plant and does not migrate to other
plants. GGI also will allow ARS scientists to use its
bacterium in other research. (Extracted from Science,
Vol. 239, by Merk Crawford, p. 719, 12 February 1938.
Copyright 1988 by the AAAS)

Biotechnology standards

The Americaa Society for Testing and Materials'
(ASTM) committee on biotechnology is close to bringing
tvo new standards to final ballotting - one a guide
for the determination of purity, impurities, and
contaminants in biolugical drug products; cthe second
on the practices for preservation by freezing and
freeze-drying, snd for low—-temperature maintenance of
bacteria, fungi, protisca, viruses, genetic elements,
and animal and plant tissues.

Moreover, draft documents on identification of
herpes simplex virus, standard for bacteriophage
lambda, standsrd for cauliflower mosasic virus,
standard for moleculasr weight cut-off evaluation of
ultrafiltration membranes, and a guide for modelling
exposure to genetically engineered micro-organisms are
all in development. One of the biotechnology
committee's nevest undertakings, by the subcommitiee
on environmental issues, is to devise a decision
matrix as a8 mechod of evaluating the impact of
geneticslly sodified organisas. (Source:

Bio/Technolon, Vol. 6, January 1988)

3ill on biotechnology subamitted

Anev bill (5-1967) was submicted late last
yesr. Divided into three parts, the "Biotechnology
Competiciveness Act of 1987" addresses regulation
and funding of cthe US biotechnology effort, the
proposed project to sequence the humsn genowe, and
programmes managed cthrough the Netional Library of
Medicine (NLM).

Perhaps the most i1ntriguing new proposals in
5-1967 are iis provisions o create a free-standing

National Biotechnology Policy Bosrd. The board would



"review and appraise” ove-all US research efforts in
Yiotechnoiogy — in the federal secior as well as
industry. 3Sesides examiniag regulatory policies, the
Soard also would advise the President on Iunding and
sther mstters - such as personnel fraining, technology
zrmsfer, and tax incentives - that affect the
industry’'s ability %0 compete internationally. The
proposed board would taclude representatives from
virtually every federal department werseeing
Yiological research, from the academic and industrial
sectors, and from private foandacions as veil as an
expert in bdiomedical ethics.

8y establishing a2 Mational .dvisory Panel on the
duman Genome, the bill absords and modifies several of
the legislative recommendations mmde earlier. The new
bill specifies that the advisory panel would be
chaired jointly by the NIH director and the head of
the Department of Energy (DOE).

Finally, S-1967 wouid escablish a2 National Centre
for Biotechnology Informstion within NIM. The bill
authorizes annual appropriations of $10 =aillion
through fiscal year 1993 for co-ordinating the masses
of biotechnology informetion now accumulating
worldvide. (Extracted from 3io/Technology, Vol. 6,
February 1988)

EPA approves diclogical nematicide for market

Ingene Biotechnology (Colombia, Md.) has received
approval from the Environmental Protection Agency
(EPA) to msrket a new biological nemscticide :zor
unrestricted use. The nematicide, known as ClandoSan,
vhich is sade from the shells of crabs and other
shellfish, is a complex of residual protein and
chitin, or poly-D-glucossmine, with chitin as the
active ingredieat. ClandoSan acts indirectly,
stimulating naturally occurring soil sicro-organisms
to produce enzymes, like chitinase and urinase, that
destroy nematodes and their eggs. In 1982, the latest
vear for which figures are available, nematodes
accounted for more than $5.1 billion in US
agricultural losses in fruits, nuts, melons,
vegetables and other field crops. The nematode
probiem has Jorsened significantly in recent years,
following state and federal bans on many synthetic
chemical nematicides, including halogenaced
hydrocarbons, carbamstes and orgsnophosphates. The
company expects to use about 20-30 million pounds of
shellfish wastes sanually to make ClandoSan.

(Source: Chemical Week, 30 March 1988)

First scep toward national stracegy to combaC AIDS

The firsc scep toward an integrated national
strategy for dealing with acquired immune deficiency
syndrome (AIDS) was taken by the Presidentisl
Commission on the Human lemurodeficiency Virus (HIV)
Epidemic in February.

At a press conference in Washington, D.C., the
commission chairman, Adm. James D. Wactkins, released a
30-page document besring his comprehensive
recommendations for action in chree areas:
basic research and vaccine and new drug Jdevelopment'
heslcth care; snd i1ncravenous (IV) drug abuse
trestment and prevention. The panel’s first policy
proposals call for broad new programmes costing some
$2 billion a year over the next 10 years - spl:it
between federasl and state aor local governments. The
proposals indicate the Commission is now we.l on its
way, after an initisl period of controversy and
resignations.

The Cosmission sCarted work last September. Its
final reporec is not due at the white House uncil
24 June. However, the Commission Selieves 1C «nows

enocugh to issue an interim report with recommendations
in the three areas.

The panel finds aa jor changes needed in the
entire US health care delivery system, not just for
AIDS patients. Indeed, Watkins savs, a health care
system for AIDS could be a model for other health
crises.

The reporc aakes several proposals to enhance
Dasic research and drug development. It suggests
access by 2 brosder spectrum of the infecred
population o clinical Zests;, greater information
gathering and sharing on drug development and clinical
trials (Zor exaaple, standardized computer software
for all trials), freeing goverument-sponsored basic
research from buresucratic restrictions; zad
promoting greater collaboration between firms, and
between industry and goverament.

Crucial to expediting drug developmentc, Watkins
says, is o expaad rescurces and personnel devozed to
AIDS-related products at che Tood snd Drug
Administration. Accelerating research budgets at the
Metional Institutes of Health and in industry have
double< investigational new drug (IND) applications
for HiV-related drugs every two vears for the pas:
four years.

He urges ismediate doubling of FDA reviewers for
HIV-related products and linking the auwber of
revievers to future IND increases.

To reduce the high level of false positive tests
for AIDS amtibodies, the report urges quick FDA
approval of more accurate antibady cests. Effective
antigen testing devices also should get rapid
approval. And FDA should adopt an inCernational
standard for data in preclinical studies, permitting
acceptance of high-quality data from abroad.

To enhance basic biomedical resesrch in this
stea, the report recommends expansion of investigator—
initiated grancs; appropriation of new "add-on” funds
rather cthan transfers from other programmes;, aud use
of prescigious, visible awards to attract young
calent. (Abstracted with permission from Chemicsl and

Engineering News, 19 February 1988. Copyright 1983
American demcal Society)

Bioctechnology research consorcium formed

A co-ooerative research and development
consortium of seven companies has been formed to
conduct biotechnology R&D. Called Biotechaulogy
Research § Development Corp., the organization will be
located in Peoria, lll., and includes as members
Aserican Cyanamid, Amoco Technology Corp., Dow
Chemical, Ecogen Inc., Hevlett-Packard Co.,
International Minersls & Chemical, and Agricultural
tesearch & Development Corp. (ARDC). The :orsortium
was organized by ARDC, which is a joint ventwe
between Cilcorp Ventures Inc. and the Economic
Development Council for the Peoria Ares. The BRDC
will use public and private funding and will werk very
closely with USDA's Northern Ragionkl Research Centre
in Peoria and the University of I[llinois’
diotechnology centre in Urbans o perfors basic
research and technology development in fermentstion
and associated diotechnologies. (Reprinted with
permssion from Chemical and Engineering News,

218 March 1988. Copyright 1988 American Chemical
Society)

US microbiology market

The US micro-organism cesting msrkeC has
traditionally facused on time consuming methods, but




tewiy amerging techniques, including direct monoclonal
meibody identification 9f organisas and the: use of
JINA orobes for direct testing, have degun %o allow Sor
33T smd accurate identification of certain species.
dowever, these techniques need much more research and
tevelopeent Sefore they Yecome the mainstay 2f the
arcrodiology laboratory. The trend is avay from
ceiatively cheap tests involving a high time taput
tcwards more expensive but faster Zests.

At the waoment, US sales at the manufacturer's
levei are estimated to have been wvorth over
§430 aiilion in 1987, with an amnual average growth
Tate (AAGR) of 5.7 per cent forecast, in constant
dollars, %5 1992 - resulting in forecast sales of aover
$567 =million that year.

According to "New Directions in Micro-organism
Testing”, Susiness Communications Co. (BCC), the
aisrobiology market consists of products sold to
clinical, food and dairy, industrial and research,
Jeterinary .~d environmental testing lsboratories tor
the identification and, in some instances, the
antibiotic susceptibility testing of micro-organisms.
Product lines mminly include media for growing
organisas and related media and chemicals for
tdentifying species and measuring antibiotic
susceptibility of these organisms. The repor:
predicts that:

- Media sales vill remain fairly flat
through 1992, with a projected 1.6 per cent
AAGR, yvielding of $173 =million in 1992,

- Significant growth in testing using antibody
reagents, vhich will grow from $20 =million
in 1987 to 3119 aillion annuaily in 1992, an
AAGR of 11.7 per cent.

- Gene probes will show "remsrkable” growth,
%2 per centr AAGR, rising from only
$2.6 xillion in 1987 ro $15 million in 1992,

~ Fascer antibody - and gene probe-based tests
will produce a contraction of some 3 per cent
a year in the rapid differential test market,
asinly made up of kits for Entercbacteriacese
species. The decline will take the marke.
from an estimsted 360 million in sales ‘. 1987
down o $139.5 aillion in 1992.

= Growth from antibody reagent and zene orobe
testing in the clinical food segments will be
accompanied by dramatic growth in testing
volumes in the vererinary market segment, with
the introduction af DNA probe testing for the
presence of feline leukaemia virus.

Details of the report (No. C-084), published in
January 1988 and priced at $1,950.00 from: Business
Communicactions Co., 15 Van Zant Street, Norwalk,

CT 06855, USA sr on + 1 (203) 853 4266.

(Source: Bictechnology 3ulletin, Vol. 7, No. 1,
February 1983)

Patent application backlog

A backlog of patent applications threatens the
1evelopment of the US's biotechnology industry.
Financiers, industrisiists and academics %old a
congressional subcommittee on small businesses how the
backlog discourages investment, the commercialization
of products and resesrch.

The problem arises because applications of
biotechnology are flooding into the patent office and
there are not emough trained staff to assess the
complicated science oi, in particular, processes for
recombining Zenetic material.

5 -

Over the next decade, analysts in the L5 =2xpect
the Jomestic =market Zor bdiotechnology praoduczs o de
worth 313 billion ammually. They predict an
toternational narket worth three times that amount.

Ror: Wyden, the chairman of the subcommittee, said
that the ausmber of dictechnology setents that are
seading increased from 3,500 in January 1985 o 7,300
in August 1987. "la a recent visit, subcoomiztee
staff found nearly 50 supersmarket style shapping carcs
overflowing wizh pstent applications ia the agency's
mailroom. The cheques for the filing fee were stiil
attached; sowme vere veeks old.”

Groups seeking patents for biotechnology produc:ts
face s far longer wait than applicants in aother areas
of tecnnology. In its request for funds for 1989,
the patent office cited an aversage wait of !9 aoanths
for a decision on a patent application. In
Yiotechnology, it can take 27 months o receive
initial informamtion, or firsc action from the jatent
examiner, and a further 25 months to award or deny a
pateat.

The first action suggesCs to industry and
universities whether they have an original idea that
vill eventually earn a pateat. One problem Saced 5>y
the US's biotechnology industry is tha: this firsc
action comes after the date by which they must file
for patents overseas.

For smsil biotechnology compsnies the cost of
filing for foreign patents is also critical.

Yet another difficulty for biotechnologists is
that they may go shead in good faith with a line of
resesrch which may be covered by a pending patent.
(Source: Mew Scientist, 7 April 1988)

3iotechnology regarded as hope for the future

In the next 10 years, biotechnology and genetic
engineering will have a greater economic impact on
society than any other scientific or technical
development, according to Monsanto Company, which has
staked much of its future hopes on the success of the
technology.

Cicing a survey of national opinion leaders, the
company says the poll also indicates that the
appreciation of bdiotechnology among opinion leaders
exceeds “heir knowledge and understanding of ic.

The poll, conducted for Monsanto Company Sy zhe
Wirthlin Group, surveyed 100 people who make or
influence policy, including mesbers of Congress and
their staffs, executive branch officials, the medis,
academics and other influentials. Monsanto
commissioned the poll in order to sssess attitudes
and perceptions toward biotechnology and its ‘uture
impace.

4hen asked, unaided, which technology would have
the grestest economic impact in the next Jecade,
28 per cent of the respondents named biotechnology,
followed by superconductivity at 26 per cent and
computer technology at Il per cent.

“hen asked specifically vhat they would like 2o
xnow more about, 26 per cent mentioned its economic
effects. Another 21 per cent wanted more informmtion
in general on developments and the progress of

research. (Source: Chemical Markecing Reporter,
18 April 1988)

Keeping track of released microbes

Scientists in South Carnlina nave shown
first time

for the
in the S that it is possible %o monitor



jemezizally engineered micro-grganisms xiter celease
nz3 the eaviroament., o parailel 2xperiments,
sesearchers in 3ritain, led by Cavié 3ishap from the
lasritute of Virology in OxIord, have already
succeeded in moONitOring geneticaily allered organisms
released outside the [ aboratory.

Last Xovember, Zllis Xline and colieagues at
Jiemson University in South la-olina degan field
Irials with a2 genetically engineered dacterium
iaveloped by researchers at Monsaanto, a chemicals
tympany in St. Louils.

The trials demonstraced the feasibility of
nonitoring genetically altered Jrganisms released into
the environment. The bdacterium, a straia of the soil
Jacterium ?seud as fluorescens called PSITIZRNLIL,
+2s developed by Davil Dranos and his collegaues ac
“onsanto. Dranos and h1is feaw introduced into the
Jacterium two genes ‘rom Zscherichia coli, a bacterium
that aormlly lives in the human gut. These genes
2naoled the host Pseusdomonas 2o grow on a substrace
3f lactose, vhich other fluorescent pseudomonads
sanot live om.

3efare bYeginning the Irials, the bdacterium vent
taraugh 2 rigorous screening procedure to show that
the organism would not harm the soil ¢or any plants or
1nimals.

This shoved that the altered bacterium does
10 harm, but neither does it bring any benefits.
it is designed solely as 2 model for momitoring
altered organisms at large. Once the strain of
2seudomonas received approval from the EPA, Mcmsanto
manded it over to Kline for the neat part of the
zesting.

At Clemson University's Edisto Research and
Zducation Centre near Blackville, South Carolina,
Xline planted rows of vheat in furrows 20 centimetres
apart. He inoculated some rows with the bdacterium and
left others free of the marker.

Around the test plot is 2 barvier of alternating
bands of bare soil and strips of plants to contain the
Sacteria should they travel too far. Two fences keep
sut animsls that might carry che bacteria avay from
the site, 3 short dense one to keep sut rabbits and
sther small mammals and 2 high, wire fence to keep out
deer.

“hen the whest germinated, the bacteris gquickly
zolonized che roots of the inoculated slants. Since
then Xline and his Ceam have been testing the plants,
soil and vater at and sround the site. The early
results look promising.

After 10 weeks, the Sacteria show little sign of
novement. They stay close to the roots of che
wnoculated plants, even vhen the “heat rools spread
sut into the next furrow.

The bacterium has not, so far, crossed onto
the roots af sdjscent un- inoculated plancs.
None of the sCrsin has been founi in puddies of
water at the edge of the ploc sft'r hesvy rain or
tn a pond adbout 100 metres from ch. test plot.
Svery four weeks, the researchers are nalysing
ssmples of che tacteria to look for any changes to
thelr genetic make—up. So far, they have found no
change.

Afcter harvesting the wheat in March, Kline and
“1s ceam will plant & crop >f soybeans, followed by
another crop of wheat, to find sut tf the engineered
bacteris persist in the soil in the abgence of their
original host.

dranos calls the test “extremelr jositive”.
it Javes the way for the release 3¢ genetizaily
engineered organisms that wiil dring Senefits, such as

Sacteria that «ili plant pathogens.

Javid 3ishop ia Oxford has already successs:iliy
tagged 2 Saculovirus, vhich infeczs zaterpillars.
dis next scage is to tinker stiil Zurther with
the genetics of the microbe so zhat it caanot
survive for loag periods in ultraviolet light
from the sun. (Source: New Scientist,

18 February 1988)

Joint research collaboration on zancer
therapy

PolyCell, Inc., a subsidiary of QJuest
3i0Technology, Inc. of Jetroit (Michigan) has
announced cthe signing of an agreemeat with Jetus
Corporation of Emeryville, California m a
collaborative research project to sraduce an
immunological agent haviag activity against speciiic
cancer cells.

Under the agreemenc, PolyCell will fuse Cetus’
proprietary hybridoma cell lines that produce
aonoclonal snctidodies specific to breast caancer with a
hybridoua producing ancibodies specific to certain
"effector cells”. The fusion will utilize PolyCeil’s
patented 3ecombinant Momoclonal Antibedy (RMA) process
to produce a QUADROMA“® hybrid hybridoma. The
inventor of the process will perform the fusion.

The QUADRQMA hybrid hybridoms in turn secretes
Yiofunctional monoclonal antibodies in which the Iwo
binding sites are specific to the two parental cell
tines. In this case, the bifunctional monoclonsl
antibody will have the ability to ideatify and bind to
bresst cancer cells and to dind o a cyctozoxic
effector cell. Cetus will carry out studies %o
determine whether the tresultant QUADROMA hybrid
hybridoma will produce antibodies ' ving binding
specificity of both psrental hybridoma cell lines.
Such 2 bifunctional entibody, according to Cetus
Scientist Dr. L.L. Houston, "has the potencial to
utilize a subject’s own effector cells to specifically
%ill particular tumor cells.”

Quest BioTechnoiogy, Inc. acquires, develops and
commercializes biotechnological and human health-care
products and processes and acquires and operates
encities that own such products or processes.
(Source: Company Nevs Release, 13 January 1988)

Technologies donated to the Michigan 3iotechnology
Institute by CPC Internacional Inc. will creace
opportunities for new industrial deveiopment in

Michigan

Patents and technologies donated to the Michigan
Biotechnology Instituce (MBI) >y CPC International
Inc., for the production of chemicals from carbo-
hydrates, will create opportunicties for new industrial
development in Michigan. Completion of development of
these technologies, vithin the next five vears by MBI,
will result in products to Ye used in the formacion of
a8 new biotechnology business in Michigan.

Combining Michigan's screngths in agriculture and
industrial mamufacturing, this new business will use
the te:hnologies to manufacture industrial products
from surplus crops such as corn, providing up to 2,300
jobs ove- the next decade.

The donation vas made at the end of 1987 as s
result of restructuring by CPC International of
Englewood Ciiffs, New Jersey, s msjor internationsl
corn and food processing company




The lorazed technologies, independently valued
az 315.3 milion, include 10 US and 33 foreign
catents, and over 100 peading US and foreign jatent
applications. Zssentially, these technoiogties
1{fer alternac:ive means of producing certain
shemcals that are surrently produced ‘rom petr-leu=m.

leceipt of the donation places MBl apgroximacely
six vears shead of its schedule o help diversily the
economy of Michigan through the crestion 3f a new
2totechrology industry in the state.

The completed technologies will be used by the
Zfor-profict sector as a key component in developing a
aew corn utilization induscry ia Michigan. This
srospective industry wvould manufacture corn sroducts
for cereals and other food uses as vell as non—Zood
products, such as speciality and bulk chemicals.
These chemicals can be used in the manufacture of
astoducts such as road deicers, solvents, composite
plastics, polyesters, nylon and food ingrediencs.
.Source: Companv News elease, 1 February 1988)

Cnton of Soviet Social ist Republics

Interphasal cell destruction inhibitor

The USSR has developed 2n unspecified technique
to inhibit interphasal cell destruction following
2xposure to nuclear radiatioa. Interphasal cell
destruction is caused by chrumstin disincegratiom,
which in turn is caused by protein decrmposition
following exposure. Demsge to DMA ~:curring
imsediately after radiation generally heals: when
lesions appear two to six hours after exposure it does
not. (Extracted from The Times, 18 Janusry 1988)

Zaire

{rans fusions and malaria

Researchers in Zaire have shown that meny
shildren zesting positive for the human ismuno-—
deficiency virus in Xinshasa probably became
infected after receiving contaminated bloed
traasfusions o treat the anaemia Chat malaria often
causes.

Scientists from Zaire, Jelgium and the US
examined the link betwveen malaria and HIV infection
afcer previous studies in Zaire and Venezuela had
suggested an association between the two diseases.
The researchers studied transfusion practices ac Mama
Yemo Hospital in Kinshasa in 1986. They found that
cnildren with malaria often suffered from anaemia and
nad blood transfusions. Malaria is the most common
reason for blood transfusions to children in
Mama Yemo Hospital.

Mans African hospitals do not routinely
screen blood destined for transfusions. At
Mama Vemo, the rate of infection with zhe human
immunodeficiency virus among those giving blood was
5.3 per cemt.

They conclude that the development and
distribucion of rapid, sccurate and inexpensive cests
to screen Jonated blood for antibodies to HIV are
"urgently needed to arrest this mechanism nf HIV
transmission'’. (Source: New Scientist,

+ February 1988)

Zambia

Mining companies face inc¢reasing burden

{n many countries, the economic impact 2f AIDS
71ll depend on Aizh group 2f workers the human
iunodef.ciency virus has Wit most severely. (n
lambia, the heslth of thove who work in the zopper

21nes in the north Jf the country is 3f jarzwunt
imporzance.

3. X%owane, of the Mniversity Teaching Zospizal
in lusaka, said that the ipread >f HIV 3as sigznificanc
implications for the miniag industry and its
associated emplovers. In Zambia, as in many :zentral
African countries, the virus is spreading among che
seneral population.

Xovane posed the question: how long can an
industry afford o continue investing in people who
are infected with HIV? Issues which still aeed
further discussion in Zambia, he said, include the
implementation of screening bYetore employzent and

the rights of existing emplovees vho refuse to be
tested.

The economy of Zambis is highly dependent on
copper-. income from this industry accounts for 10 ser
cent of Zambia's gross national product. OQut of the
country's labour force of 56,000, 6 per zent work in
the mines. (Extracted from New Scientist,

17 March 19838,

C. RESEARCH

Resesrch on humss geaes

Genes switch on early in humsan embrvos

A humsn pre-embryo first “expresses™ its genes
vhen it is betveen the four- and eight-cesll stages of
development, accurding to nev research by
Peter Braude, Virginia Sol%oa and Stephen Moore at the
Sabryo and Camete Resesrch Group at the University of
Cambcidge. The discovery could lead to an improved
success rate for in vitro fertilization. The
cresearchers say that it couid ensble biologists to
develop vays of screening pre-esbrycs for some
inherited diseases, Sefore 2 pregnancy is established
10 vLETO.

Braude and his colleagues found that pre-embryvos
began to produce a new pattemm of proteians from he
four-cell scage onwvards, between 24 and <8 haurs after
fertilization. A pre~embryo starCs out as a single
cell after fertilization, and reaches this stage after
two cycles of cell division.

S8efore s pre—emdryo activates its genes, it
produces proteins from genecic informstion laid down
in the egg by the mother, in the form of messenger
RN¥A, the intermedisry detween genes and proteins.
Braude and his colleagues have found that if a
pre~esbryo Joes not successfully switch on its
genes at the four-cell s:zage, its development is
blocked. The researchers suspect that re-embryos

cultured in vitro are particularly sensitive at cthis
cime.

The rescarchers at Cambridge say that their
findings have "importaant consequences for the
development of certain techniques for preimplancation
diagnosis of genetic disorders”. I[f researchers try
to diagnose s disesse by looking for proteins produced
from the defective gene, they must ensure that they
are looking at proteins produced from the genes of the
pre-embryo, rather than from the messenger NA passed
down in the egg. So this kind of test would have %o
be carried out on pre-emdryos that had progressed at
least to the eight-cel!l stage. {(Source: New
Scientist, 7 April 1988)

Lene makeup s surprise

A recent study shows that two bSlood proteihs with
very 4ifferent functions have surprisingly similar




sene sequences and srruczures. New iafr ndiiale
139li300roteintal, 3 plasma protein THal may de 2
s2lpTit in atherosclerassis and hear: iisease, dears a
cemarxadle sinilarizy o plasainogen, 1 precursor »f
xe sm:xvme that Iissolves Slood :lsts. The geneti:
12 >hysical similirizy Setseen Two yrote:iar,
sreviously thought %0 bde unrelated, is

zompieteliy unexpected. Richard Laum,

cona Mclesn, James Tomlinson, Dan Satom, and their
zolleagues of Jenentech ia 3outh 3aa Srancisco,

and Angelc Scmu md Suather Fleas 3¢ the

Taiwversity 3f Chicago repors zhe zompiimentary JNA
sequence 3f apolipoprotein(a) and icts pyrotein
Jrganizaticn.

shat

The new Tesulls show that the interaai
structure of apola) contaias an unusual series
2f Tedeated srotein units Jr Jomains. They are
Jariicularly striking decause of their aumber -
37 in all far apala) in zomtrast o five
such units ot plasminogen. The zene
structure that codes far zhis redundant
arTangement 1n the apota) procern ts also highly
repetitive.

The cepeated Jomains of Hoth apoira) aad
slasminogen oroteins are :called uringies decause
Their twisted three-dimensional shapes look like a
xind 2f Junish pastry. “Xringles contain dinding
sites for the molecule and orieat it properly,”
says Lawn. For example, the kringles of
olasminogen allow it to dind zo fidrin, the procein
that actually forms Sicod clot . This permics a
separacCe region of the plasmirogen protein to t:
activated by plasminogen activator zo form the enzyme
plasmin. Plasmia is the enzyme that dissolves che
ciot.

The kringles of apo(a) are different, rot only
Jecause there are many aore of chem, but also decause
they contain a large number of sugar residues.
Although no one knows the function of the apo(a)
orotein, researchers helieve that it somehow invites
rrauble.

Researchers used zo thirk that only cerzain
seople had lipoprotein(a) in their dlood but aow
recognize that evervone has at leart some of it.
However, no one is certain vhether the amount of
the iipoprotein(a) or the Iype of apola) thac it
contains presents the greater risk. People inherit
a certain form of apo(a) and cannot eliminate
their risk solely on the bdasis of diet. This
characteristic distinguishes lipoproteinl{a) from
other low-density lipoproteins, such as che
3-100-containing lipoproteins chat are
atfected by diet. Like lipoproteinia), they
also carry cholesterol araund in cthe 5lood but
are not thought to be dangerous unless they occur
ac very high levels.

they

The new findings should nake it possible to
devise methods for measuring the amount and type of
apolipoproteinia) and lipoprotein(a) in the bSlood, and
how apo(a) and lipoprotein{(a) lead to atherosclerotic
slaque formstion. (Extracted from Science, Yol. 138,
11l Decesber 1987, 5y D2.M. Barnes, p. i511. Copyright
1987 by the AAAS.,

X-ray holography helos o srobe the human cell

Siologists have long wanted to sbtain a three-
dimensional view 2¢ what happens inside a living
zell - how a disesse attacks a cell, for axample.
“ith currently availadble technology sucn intense
scrutiny is not possible, but X-cray holography may
provide the ansver.

Two recent a2xperiments in California and New York
indicate that X-ray holograpny - 1 technology that
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#as I{irs? suggested ia a theoreiical paper dv

A7, 32ez in 1952 - aav one day provide che

dwmamic view of cells that wciecuiar Sioiogists are
after.

dniike conventional holograms, X-ray aolograms
snould reveal vhat is happening bdeiow sn c0:ect’s
surface. 3oft X-rays, when generated at a waveleang:in
Setween 13 and <+ angstroms, inceract with =atler in 3
speciral region called the "vater window”. The region
provides 2 high contrast beCween profein and water -
an ideal characteristic for msking 2 hologram.

Physicists at lLavreace Liversmore dacional
Laboratory near San Francisco used Mava, the uworid's
a0sC sover ful laser, to amke the first X-ray aser
hologram. Aad at the National Synchrotrom Light
Source at 3rookhaven, Y¥ew York, scientists Zrom JCSF,
“avrence 3erkeley lgboratory (L3L}, IBM, and the 3tate
University of New Yorx at 5Stony 3rook, have >roduced a
hologram >f unprecedented resolution. The hologram -
with & resolution of <00 angstroms - was 15 Ciaes
smiler than what had been achieved before 5y Zhe same
group.

At Brookhaven, the group led by Malcolm Howells
from LBL made a2 holograw of zymoger granules from rat
psncreatic cells. They used a beam of sofr X-rays
with 2 15 angstrom wavelength to create a conerent
beam vith laser—iike propercies. When ~he bHeam hitC
the ssmple, if scattered, causing spherical vaves 2o
hit the detector, or "resist™. The waves mixed with
the beam's unscattered vaves to form interference
fringes on the resist which acts mch like a
photographic place.

douvell 's group stored the hologram as numerical
data in a computer. To recomstruct the hologram on
the cosp.ter, the resist was developed in a solvent %o
creste a2 system of exposed and unexposed areas. The
resulr loo s like a relief map. An alloy 2f 30 per
cent palladium and 40 per cent was sprayed on the
resist to increase the contrast, so that it could bde
photographed using a trasmission electron microscope.
A microdensitometer converted the image into a2 form
that could be read by the computer.

The hologram still only appears in tvo dimensions
because thg depth of focus is about the ssme as che
thickness of the sample. They expect to obtain a
three-dimensional immge soon by reducing the
resolution to 100 angscroms or lower.

Mother problem is thac the holcgraam nas an
exposure time of 80 minutes, dut thi. will be reduced
when brighter light sources are used, tirst at
Brookhaven and later in a nev Advanced Light Source
planned for L3L. Cell division and secretion of
hormones, enzymes and neuroZransmitfers could be
readily scudied over time periods of one sminute or
less.

The experiment conducted by James Trebes and his
colleagues st Livermore was much faster:. the exposure
of the hologram on film took less than a nanosecond
bSecause the scurce was so bright. However, the sofc
X-rays that were used vere at a wsvelength of
200 angsctroms, which was too long to penetrate the
samples - in chis case carbon wire and a gold bar. In
the next few weeks an X-ray beam of 4] angstroms will
be available and the group will be able to penetrate
the water window,

The Nova laser was designed for research into
fusirn power. To creste the hologram, the laser
was fived into selenium foil te form an
slectrically-charzed plasma that emitted coherent
X-rays. A multi layered mirvror separated the

X-tvsys from other beams msde in the lasing process.
The X-tray beam was focused by the mirrors and




reflected on o0 the sample. Aga’a, the scattered
tight mixed with the l:ght that xzissed the ot ject
23 form an interference 2atteran. 3ut resolution
<33 10 Yetter than a few aicrons. A visible

light laser was used =0 reconstruct the hologran.

Some scientists have said that X-ray holography
“1ll Ye able o capture the invasion of a virus iats a
living ceil, or the division of DNA 1n 2 cell, dut
watching DMA would require 3 resolution of about
10 angstroms, vhich is far less than will be achieved
in the foreseesble future. (Source: New Scientist,
« Tebruary 1988)

Pepcide tura-on for the ACh receptor gene

3efore an animal can move, its muscles must be
stimulated appropriately. In order ZIor this to occur,
cthere must be a sufficient number of acetyicholine
\ACh) receptors on muscle cells to receive chemical
zessages from motor aerves. Until recently,
neuroscientists knew that electrical activity in
auscle cells turns the ACh receptor gene off;
and they also knew that high concentrations of cyclic
adenos ine aomophosphate (cAMP) inside the cell turns
tc an. They questioned whether some positive signal
increases acetylcholine receptor synthesis in wmuscle
cells; and whether electrical activiCty or something
else triggers the production of cAMP.

Jean-Pierre Changeux of the Pasteur lnstitute in
Paris and Thomas #3kfelt of the Xarolinkska Institute
in Stockholm investigated vhether calcitonin gene-
celated peptide (OGRP), vhich Hokfelt had observed in
the cell bodies of motor neurons, might somehow
control gene expression for the acetylcholine
receptor. Their new data indicate that it does.
turans on the gene for the « subunit of the
acetylcholine receptor and also increases
intracellular cAMP concentrations.

CGRP

CGRP is a }7-amino acid peptide that occurs in
several parls of the nervous system, unlike its
genomic neighbour - the calciumbalancing hormone
caleitonin. Changeux, Hokfelt and their colluagues
recently iden~ified CGRP as a positive signal for
acetylcholine receptor synthesis.

Acetylcholine is "he primary neurotransmitter
released from the endings of motor neurons. It causes
electrical activiry in skeletal muscle cells and
stimulates them to contract. In order to have this
etffect, however, acetvicholine must first bind to the
vo &« subunits of its recepror. In 1985, Changeux and
nis co~workers reported that electrical activity
itself turns off che gene for the synthesis of the =
subunit. BJut muscle cells contract spontaneously, ac
least as they are developing in tissue culture. It
was clear, therefore, that something else overrides
the electrical block to acetyicholine receptor
synthesis.

In his presentation at the neuroscience meeting,
Changeux reported that others have shown that CGRP is
relessed from nerve terminals along with
acety'choline. "There are at least Cwo signals for
acetylcholine receptor gene expression coming from the
motor neuron. CGRP increases acetylcholine receptor
synchesis, and acetylchol ine causes electrizal
activity and decreases synthesis”.

Simply identifying the signals chat turn Zenes on
and off is only rhe first step, however. In the case
2f the gene for the acetylcholine receptor, CGRP and
electrical activity must somehow be cranslated into
messages inside the celi, “hich then have a gpecific
effect on gene expression. Changeux points out that
chemical second messengers fulfil this role, and thac

they might be different for the an and ~ff regulation
of the acetylcholine receptor gene.
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"The positive signal, TGRP, simslates the
production of cyclic AMP in uscle ceils,™ he says.
it may Ye one of several regulating factars :that have
this effect. 3Bur the negafive signal, eieccrical
activity, acts through a different second messenger
pathuway. It seems to stimulate the produczion of
fiacrlglycerol and tnositol trisphosphate and
raises the intracellular calcium conceantration.
3t we still do 2ot know whether it is through This

pathwvay that the acetylcholine receptor gene is
turnea off."

Changeux does not yet xnow vhen during
developaent CGRP exerts its eifect on the muscle
cell gene genome. To date, he ras focused
primarily on signals that regulate the geae for
the subunit of the acetylcholine receptor. Now,
he and his ccllaboracors are Segianing to study
what controls the activity of the genes thact code
for the other subunits - &, 7, and 5.

{Source: Science, Vol. 238, i3 December 1987, by
D.3. Barnes, p. 1652. Copyright 1987 by the AAAS)

Human lymphotoxin gene cloned

Scientists at Xyowa Hakko Yogyo Co. (Tokyo) have
cloned the structural gene for human lymphotoxin and
mass—produced the protein in E. coli at levels of up
to 5 ner cent of the total bacterial protein.
Purification steps yielded highly stable human
lymphotoxin that was 57-30 per cenr pure.
Lymphotoxin, a 157-amino—acid protein naturally
produced by lymphocytes, kills some cancer cells
without damaging normal cells. The structural gene
for humsn lymphotoxin wvas first cloned by scientiscts
at Genentech (South San Francisco, CA); Kyvowa Hakko
researchers used the publisned DNA and protein
sequences to re—izolate the gene in~house. Although
all the versicns of the human lymphotoxin gene cloned
5y Xyowa contain short deletions at the begimniag of
the structural gene, the rusescchers found these
recomlinant proteins to have higher cancer
cell-killing activities than native lymphotoxin.
(Source: B8io/Technology, Vol. 6, Februsry 1988)

Lipocortin gene seguenced

Shionogi & Co. (Osaka) scientists have determined
the DNA sequence of the structural gene for
lipocortin, a protein that could prove useful Jor
controlling tissue infleammation snd may play a role in
tumour metastasis. Lipocortin inhibits the enzwme
phospholipase A~1, which catalyzes the firsc step in
the synthesis of prostaglandins and other coepnunds
that promote inflammation. B8iogen (Cambridge, MA) had
first cloned the cDNA encoding numan lipocortin, but
Shionogi opted to isolate the rat ene in order to
facilitate animal experiments. (Source:
Bio/Technology, Vol. 6, April 1983)

Second protein involved in Alzheimer's

Scientists have taken 3 step closer Co
undecstanding what goes wrong in the brains of people
with Alzheimer's disease. Two groups in the US and
one in Japsn have discovered a arotein that may be at
least partly responsible for the abnormal deposits
that are the characteristic features of the Jisease.

Deposits of amyloid form the corve of areas of
decaying nerve terminals called senile plaques. last
vear, scientists discovered that the main protein
component of the amyloid, A4, was probably parc of a
larger protein whose gene Zhey had identified.

It seemed likely that this gene or its product
might have some role to play in causing che disease,
350 scientists around the world set out to diszover
what the larger profein (for the time bdeing named the
1ayloid protein precurcar, ot APP) normally does.




Sroups led 3y 2. Ponze in Califoranta, Rudoiph Tanzi in
33szon and Nobuva Xizaguchi in Japan have discovered a
second form 32f the srecursor which couid have 3 clear
sloiogrcal rcie.

The new Iorm of APP is identi:al o zae previous
Jne, except That iT conCains an extra sequence. ~hen
the researchers compared this extri sequence I3 thase
2¢ sther xnown pdroteins, they found i wvas very
siatlar Zo a family of enzyoe innibitors. These
molecules srevent enzvmes such as Zrypsin Irom
Sreaking down sther p»roteins.

The two forms of APP turned out to have different
disecributions in the Sody. The version including the
enzyme inhibitor turns up in most of “he tissues,
«hile the shorter version seems o be 30re common
in the drain than elsewhere. Tanzi's group linked
che shorter version specifically to the association
areas of the drain; these are aiso the areas
that show the largest aumbers of plaques 1in
Alzheimer's disease. The group aiso found that in
zhe brain of one Alzheimer's patient, there was less
of che protein iacking the enzyme inhibitor than
normal.

The significance of these findings is not vec
serzain. The protein has to bYe isolated and studied
in more detail, but there is a clear possibility that
the plaques that form in Alzheimer's disease may bde
caused by an alteration in the balance of the two
forms of APP. They bocth appear Co bYe derived from the
saw: gene, the different forms heing produced by
alternative splicing. The aim will be to discover the
factors which determine which of the two forms the
protein will take. (Source: New Scientist,

10 March 1933)

Alzheimer's protein is also in infant drains

A protein previously thought to exist only in the
brains of Alzheimer's disease patients or people with
OJown syndrome, also occurs in normal infants.
2eter Davies, Benjamin Wolozin, and Mgela Scicuteila
of cthe Albert Einstein School of Medicine in New York
reported new data showing thst protein A68 is present
in the brains of foetuses at 34 veeks of gestation or
alder and in infants until tvo years of age. The
finding itself is surprising, and it adds a dimension
to controversies about A68.

Two vears ago, Davies and his colleagues reported
that an antibody known as Alz 50 stains protein A68 in
post-motrlem brain tissue from Alzheimer's snd Downm
syndrome patients bSut does not stain the brains of
normal aged people. Las: year, the New York group
showed zhat A68 is also present in the spinal fluid of
Alzheimer's patients, which Davies hopes wili lead to
a diagnostic test for early Alzheimer's.

"The new iaes is that the A68 protein is
expressed early in development and then later in a
neurodegenerative disease,” ssys Davies. There are
differences bSetween the two cases, however. First "a
five-month-old aby has A63 scaining, but only a
small fraction of :zells in the Sadby'. brain are
positive. Probably a thousand Zimes more cells scain
positive for A68 in the brain of an Alzheimer's
patienc”,

A second contrast 1s that A68 stainiang occurs in
differenc brain regions of in“incs as compared o
Alzheimer's pstients. "In Alzheimer's, layers three
and five of the cortex have A68," says Wolozin. 'In
the infant cortex, the prntein occurs deeper - in
layers five and six - and slso in che white natter.
30 it 1s not a match.”

Questions about 148 and the Alz 50 momnclonal
antibody thac labels it persist, For example,

Jdennis 3Selkoe 2f Harvard Medical School thinks that
Alz 30 recognizes an altered for: of the zau proteins.
which are associated with the si>-called paired helical
filaments contained in Alzheimer's tangles. ™Iz wouaid
be vrong o say zhat Alz 30 1s just inocther mcnmaclomal
antidody against tau,” says Selkoe. "It is a verw
special antibody To Zau that recognizes a Zorm oI Ine
protein that is especiaily srevalent :in “rain tissue
from Alzheimer's patients.” He also acknowledges thaz
Alz 50 may recognize a protein that is not tau dut
that has a conformetion similar to chat >f the zau
pratein.

Davies and his colleagues have yet Zo determnae
the exact nature of the A3 psrotein recognized dv
Alz 30, but they do not beliave that A68 15 a
Lau protein. last year the New York zroup
thought that A68 aight be kinase, an enzvme thac
adds phosphate groups %o ather pjroteins. .he
finding was inconsistent, however, >ecause they
zould not detect wiiase activity in every preparation
af A63,

ia his presenctation at the recent neuroscience
meecing, Davies said that his group now has aew
antibodies againsc the A68 protein that are more
specific than Alz 30. Sut, like Alz 30, they 1lso
stain aumerous awyloid plaques and neurofibrillary
tangles in brain tissue from Alztheimer's patients.
large numbers of chese structural abnormalities
characterize Alzheimer's, and the fact that both stain
for A68 raises several quescioms.

For instance, do rhe same nerve cells produce
Soth plaques and zangles? Is A68 a marker for cells
that are preprogrammed To develop the abnormal
structures and die - in a developing brain or in a
degeneracing one? And how does A68 fit into the
growing repertoire cf informacion avout abnormal genes
for/ amyloid 3. uteins in Alzheimer's?

“These are all questions that we would like
to know the saswer Co,” says Davies. "de are hoping
to get some of the answers when we sequence A68."
(Source: Science, Vol. 238, 18 December 1987,

p. 1652, by D.8. Barnes. Copyright 1987 by the AAAS)

Proteins contribute to radiation cell damage

Researchers at Leicester University have found
that proteins surrounding DNA inside s cell's nucleus
help co break it down when the cell is irradiated.
This conclusion could upset a cherished belief, held
Sy most biologiscs, that damsge Co proteins by gamma
radiation is less important than Jamage to DNA.

When molecules are irradisted by gamma rays cthey
invariably break down to form highly reactive
fragments of organic molecules. These fragments are
«nown as free radicals. Martin Symons and his
colleagues have found out, for the first time, wvhere
these free radicals are most likely to be formed in
proteins and in DNA.

“hen gamma rays sctrike a protein or DNA, they
excite an electron out of s chemical bond. The

chemical bond becomes unstable and the molecule
ultimscely breaks down.

The unstable chemical bond contains only one
unpaired eleccron, and so has an overall aagnecic
moment. An electron spin resonance (ESR) spectrometer
Jetects unpaired alectrons and the spectromCer will
jetect them long hefore the unstable chemical bond has
1 chance to break down. Symons used an ESR
spectrometer o study the breakdown of protein
and DNA when they are irrsdiated with zamms rays.
ile found that gaoma rays excite slectrons mainly
from the amide backbone that links the protein
together.




studied the erffects aof
ceil. They found that
i{rom guanine, and gZained

Svmons and athers also
samma Tavs oa ONA outside a
electrons tended zo be los:t
. ) . - — . R
¥ thvmine 0 give o nd T free radicals in
Tougniy equdl amounts. Chemists believe thac 3NA
itarts 0 bdreax in piaces where these free radicais
ara.

In the aucleus of a :zell, ONA is not isolaced.
12 is surrounded by proteins called histone :ompiexes.
Symons again used an ESR spectrometer to look at the
effect of radiation on DNA in a cell.

He sav that G'- and T™° czentres vere once
again forzed, but this time there were many move T~ °
radicals. This could have happened, he reasoned, only
if excited electrons vere hopping from the histone
sroteins onto the DNA's thymine bases. (Source:
New Scientist, 4 Februmry 1988)

2rotein reveals damage Irom radiacion

Scientists in California have invented a
revolutionary technique for measuring the =ffects of
radiation on the human body. The researchers hope
that the ctechnique will help them to assess the
radiation dose that a person has received. It might
2iso tdentify those people who are genetically prone
T3 cancer.

Survivors of Hiroshima and Nagasaki have a higher
iacidence of cancer, such as leukaemia, than the
general population. Their cells also exhibit more
chromosome abervations than average. The increases
appear o be due o the doses of radiation received at
the time of the nuclear explosions in 1945. A direct
assessment of the biological effec-s of radiation,
though, was difficult, until now.

Scientists from the Lawrence Livermore
National Laboratory in California are refining
2 method to determine how much biological damage
a person has suffered 2s a result of exposure
to radiation. The technique is s¢ sensitive chat
the degree of biological damage caused by
radiation could provide a measure of the radiation
dose received.

The .echnique exploits the fact that human red
Slood cells (erythrocytes) have two versions of a
protein, called glycophorin A, sitting in the membrane
af the cells. One version of glycophorin - GPA(M) -
differs very slightly in its structure from the second
version, known as GPA(N).

Different genes code for the two proteins.
Genetic damage to one gene in a parent cell, or "stem"
zell, vhich divides to produce many genetically
identical "daughter” cells, means that the daughter
cells possess only one kind of protein in their
membrane.

Radiation damages the gene responsible for
GPA(M), so stem cells that receive i Jose of radiation
41ill divide to produce daughter cells that lack the
GPA(M) protein in their cell membranes, and so only
nave GPA(N),

The researchers from Lawrence Livermore have
devised 2 technique for labelling and counting
cells that possess GPA(M) and GPA(N) protein.
They use monoclonal antibodies, which recognize and
Sind to specific types of protein. ne monoclonal
incibndy binds only to GPA(M), the other binds only to
JPA(N).

The researchers from Lawrence Livermore have
tried cthe technique on three gr~ips of people.
The first group was healthy and had no known axposure
to radiation. The second Fraup consisted 3f paople
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suffering from cancer, who vere about %o sndergo
radiation treataent or chemotherapy with drugs ha:t
Zause mutations. The third grrup were cancer

satients who had undergone radiation treatmeaz or
chemotherapy.

The zechnique distinguished the zroup exposed
radiation and chemical mutagens from the zwo sther
groups. The results showed cthat there were slight
differences between the cancer patieats who had ver zc
underge therapy and healthy people, indicating that
the technique might identify people who are prome to
cancer. The researchers are aow investigatiag vhether
the technique can be applied to predict cancer in
different people.

The scientists from LawTence Livermore have
tried the technique on blood taken from survivors
aof Hiroshime and Chernobyl. In both instances, the
ces2archers say, the technigue can accuratelv gauge
how much radiation these individuals received.

A remarkable finding, sccording to the
ressarchers, is that the radistion damage %0 ved
blood cells has lasted, in the case of Hiroshima
survivors, for over 40 years. With the analysis of
chrowosome aberrations, the body seems o be able o
repair the changes over time, and so it is zore
difficult to measure radiation damage after such long
periods. (Source: New Scientist, l4 January 1988)

Possible 21st amino acid used ia proteins

The amino acid selenocysteine aay be incorporated
into proteins by living cells, according to
researchers at the University of Munich. Conventional
wisdom holds that only 20 amino acids are used in
procteins, but this selenium analogue of :ysceine may
be the 2lst. The transfer RNA that transports the
seienocysteine is significantly differenr than that
used for the other 20 amino acids. (Abstracted with
permission from Chesmical and Engineering News.
Copyright (1988) American ¢ smical Society.)

Sone msrrow transplants used in Xrabbe's disease

Bone matrrow tramsplants say be effective in
treating the galactosylceramidase enzvme deficiency
known as Krabbe's disease, according to researchers in
the US, the Netherlands and Jzpan. A strain of mouse
that lacks the enzyme can be used as 2 model to study
bone marrow transplants. The donor cells can even
cross the blood-brain barrier 2o supply tissue most
affected by che lack of enzyme. Without the enzyge,
toxic fat accumulates in nerve tissue, causing
deterioration and desth by the age of two years 1n
humans. Mice that lack the enzyme die in about five
weeks. But if transplants are performed at the ninth
to twelfth day, the enzyme levels are restored and
myelin around the nerves are at least partly
restored. Twitcher mice given transplants live four
to five times longer than untrested mice. (Extracted
from Science News, 5 March 1983)

Structure determined for oncogene protein

The structure of the protein that is produced by
the oncogene ras has been decermined by a team of LS
and japanese researchers. The first oncogene protein
€o have its structure determined, it is also by far
the most common one found in human cancer cells.
Sung-Hou Kim of the University of Californias,
Serkeley, Susumu Nishimura of the Mational Cancer
Research Insticute in Tokyo; Eiko Ohtsuka >f Hokkaido
University in Sapporo’, and their colleagues find the
protein - called p2l - has a structure very mucn as
had been anticipated based on knowledge 2f 1cs
biological activity. The protein is 2 guanosine-
nucleotide~hinding protein (G-protein), and sther
researchers have suggesced chac its role in




trans{orming aormal cells into cancerous mes involves
Less of the normal srotein's abiiity o split off che
thtird phosphate of Zuanosine triphosphate (GIP). The
izvstal structure revesls that all the single
wuations that can change a normal ras gene into an
1ctivated cogene result in amino acid changes in one

37 three i{gops af the protein. Two of these loops are
tn contact @with gusmosine dinchosphate when 1t 1s dound
o the srotein; the third loop is adjacent to one of
these first Zwo loops. Thus, tt is plausible chat
snanges in amino acids in these portions of the
srotein would interfere with GTP hvdrolysis.
.leprinted with permsission from Chemical and
Irgineering News, 29 February 1933. <Copyright (1983)
Iairican Chemicai Society.)

vhemical messengers

Research on leukotrienes, a2 family 3f messenger
aolecules, sciil goes on and some of it looks
oromising. In a vear or so, drugs based on
leukotrienes might offer a nevw treatment for asthma.

Laukotrienes are molecules released by leukocytes
.2 type of white Siood cell) when they are fighting
{amage or di.ease in the Sody. They are distress
stgnais of various kinds.

Some researchers believe that such a disrress
signal sounded in the lung 13 vesponsible for aschms
sttacks. Leukotrienes fighting damage in che lungs
zell the muscle cells encircling the lung's airwvays to
contract. This partly seals off the lungs, cutting
down the flow of noxious air. In an asthmatic atcack
the same sort of thing happens unanecessarily because
che lung’'s defence system is too sensitive: it
abjects to things like pollen and household dust.

A drug could be designed to have a3 dlocking
effect. It would work Yy mimicking the part of che
leukoctrienes wnhich identifies them as bona fide
nessengers, but not carrying any message. So a cell
4ould accept the drug buz not do anything about it.
Leukotriene-receptors on the cell's surface would £fill
up with meaningless xessages, when a real leukotriene
artived it would have nouhere to go.

When Dr. Bengt Samuelsson at the Karolinska
Inscitute in Stockholm discovered the structure of a
leukotriene in 1979 many people thought the wonder-
drugs for asthma (and for other leukot-iene-based
iiseases, like the skin disease psoriasis) vere just
around the corner.

The optimists had not bargained with the
leukotriene family's complexity. Though the
leukotrienes all share a common ancestor - the fatty
molecules that make up a cell's outer layer - they are
a diverse buach. There are five of them, A4, 34, Ci,
24 md E4. Noct all have the same effects on the body.

Although such a large tamily offers drug-makers
plenty of targets to aim at, which is good, it may be
that more than one has to be hit to have any =ffect,
which is bad. Worse scill, the body defends itself
with a constellation of chemical messengers: other
substances - histamines, for example - may be poctent
enough to trigger an asthmatic attack on their own.
If so, leukotriene-based drugs might be useless.

New drugs have been developed by a number 2f drug
companies, including ICl, SmithKline Beckman ind
Merck. They all block the effects of leukotriene D4 -
1 junior, yet potent, member of the family. The drugs
wotk in animals given aschma artifically, and the
7atious companies are engaged in clinical studies.

[f asthme can he prevented by drugs which dlock
leukocriene D4, then erveral inflammatory diseasas,

such 33 kidney infections, gout and rheumaza:id
arthritis, might be srevented by arugs thaz dlock
leukotriene 34, the black sheep of the Sfamilv. If che
drugs based on D4 work, then irug companies will dut
their weight behind 34 research. (Source: The
Sconomist, 2 April 1988)

The complex role of the skin

Scientists are finding that human skin, far ‘rom
being just a waterproof wrapper, is a surprisingiv
complex organ that prcduces or remodels norzones,
enzymes and other substances that may have vital
effects throughout the bHody.

Some functions of skin ceils appear to supplement
the liver, the body's main chemical processing plant.
The skin, the body's largest organ, aiso appears -2
act closely vith the immune defences.

The picture of the skin's functions has been
changing rapidly in recent years with the help of
better techniques for growing cells in the laboratory
and detter tests for detecting and analysing a cell'’s
chemical productsg.

The latest findings, some reported by scientists
at a meeting in New York City last week, may help
explain vhy it is so difficulrt to save some people who
have suffered serious burns. It may also explain why
some drugs act differently in the rodents in tests
than in humans, and pecrhaps even vhy Howo sapiens got
along so well in the early years of the species
without the fur that covers all uther mammals.

In a severe burn, for example, some of the skin's
biochemical functions may be lost, creating problems
that go beyond the loss of the skin as a barrier to
the outside world. Moreover, human skin differs
biochemically from that of mice and racs.

As to the evolutionary question, human skin has
potent chemicsal and immunological as well as physical
defences; these may have given early humans a
powerful defence against infections and other
invasions through the skin even in the absence of fur.

Resesrch with important implications was reported
by seversl scientific teams at the Mew York City
conference.

Dr. Yann Barrandon's group at the Harvard Medical
School reported that they had successfully
transplanted 2 gene for human growth horsone into
laboratory cultures of skin cells and found that the
genetically engineered tissue produced and secreted
the hormone. The findings suggested that the use of
skin cells amight be a worthwhile strategy for attempts
at gene therapy, but left quescions as to how well the
hormone vould be delivered to other parts of the body.

Dr. Lorne 3. Taichman of the State University of
New York reported that skin celis growing in the
laboratory produce apolipoprotein E, a substance xzade
primarily by the liver that has an i(mportant role in
the body's use and breakdown of cholesterol. The skin

makes only about one fiftieth as much of the subscance
as the liver does, and the role of the skin's

production is unknown. (Extracted from International
Herald Tribune, 15 February 1988)

Breast milk may stimulate immunity

Scientists have long recognized that breast milk
contains maternal ancibodies that help newdborn
mammals, including human babies, to fight infection.
Now researchers are finding evidence that one or more
proteins in breast milk may also stimulate babies' own
tmmune systems. The ss-yet-unidentified protein or




Jroteins speed the maturation of cultured 3
Lwmphocvtes and prime them for productiom of
antidodies, savs Michael ¥. Julius of McGill
‘niversizy in MonCreai.

Maternally acquired antibodies are very useful to
che newborn, vhose immune system is not fully
jeveloped, Julius said in an interview.

Julius first noticed that sheep colostrum - the
aiik produced immediaveiv after the dirth of 2 lamb -
ennances the growth and differentiation of cultured
white blood cells. Since then, he says, he has seen
similar activity in human ailk. {(Extracted from
Science News, Vol. 133, 16 March 1988)

Sex-determining zene of human embrvo identified

An international team of scientists has
jiscovered a single gene that determines the sex of a
quman embrvo. The presence of the gene in the
cnromosomes of the fertilized egg will stimulate the
foetus to develop testes and grow to be a male, the
scientists beiieve. The gene may act as a biological
switch, turning other genes on or off in a complex
series of events.

Through the use of new gene-probe Cechniques, the
scientists discovered that women carry a gene almost
identical to the male-forming one. The study details
how researchers found that abnormal men with two X
chromosomes have a small piece of the Y chromosome.
Moreover, the same piece is missing in an abnormal
woman who has 99.8 per cent of & Y chromosome,
suggescing that this piece is what determines
maleness. Scientists also found an almost identical
male—determining gene on the X chromosome, coatrary Co
popular belief that males come exclusively from the Y
chromosome.

Discuvery of testes determining factor (IDF) by
J.C. Page of whitehead Institute of 3iomedical
Research at MIT, principal author of the report, and
zolleagues at tne University of British Columbia and
the University of Helsinki could lead to the
identification of other zenes involved in the sexual
d1fferentiation process. TDF appears to be situated
on a small specific part of the Y chromosome. A large
portion of TDF has been cloned for further study of
its properties. (Extracted from New York Times and
Wall Street Journal, 23 December 1987)

Simple sugars are key to complex fercilization

It is common knowledge che fertilizaction in
higher animals resulls from a fusing of egg and sperm.
3ut only recently have scientists begun to describe
the molecular mechanisms that govern the binding and
interaction between these two unique cell types.

The study, led by Paul M. Wassarman of the Roche
[nsticute of Molecular Biology in Mutley, N.J.,
focused on the insoluble ocuter coat, or zona
pellucida, of the mammalian egg. Previous research
nad shown that the zona contains three variecies of
glycoproteins (protein chains with zarbohydrate
branches), calied ZP1, 2P2 and ZP3, and that ZP3
contains the specific receptnr to which a sperm must
Yind to induce fertilization. But lictle was «nown
about which part of the ZP) moiecule is critical o
this binding, and even less was known idbout th:
"hardeniag"” of the zona that follows within moments of
fertilization.

Working “ith mouse 24zs, #hich are very si1milar
to human eggs, Jassarman focusad on the sn-called
)=1inked aligosaccharidesd, zomplex sugar <hains That
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grow like dranches off ZP3's protein "trunk". He
induced minor changes in the dranches to see which
part of the oligosaccharide molecule actually dinds o
sperm. ie reports that the six—carbon sugar aipha
zalactose appears to be the critical link to sperm
recognition. Moreover, he found, tf the No. 5 carbon
an aipha galactose is oxidized to .ts aldehyde form,
C-h=Q, it fails to recognize sperm. In its reduced
form, (Ha-OH, the molecular complex binds to sperm,
triggering a cascade of reactions that leads to the
dissolving cr cell membranes and the fusing of genetic
material [rom the sperm and egg. Further research may
lead to development, better contraception and
fertilizstica techniques. (Extracted from Science
News, Vol. 133, No. 9, 27 February 1988)

Mass-produced chimeric monoclonal antibodies

Scientists at the 3iclogical Engineering
Laboratory of Teijin Ltd. (Osaka, Japan) have mass—
produced chimeric antibodies that contain murine
light- and heav -chain antigen binding domains linked
to humsan light~ and heavy-chain constaant regions.
Since these chimerics consist largely of human
sequences, they should interact with the immune system
in a fairly normal vay and not elicit the harmful
immune response caused by some mouse monoclonals used
in therapy. Completely humar monoclonal ancibodies
would be ideal to prevent immune responses in patieats
but are difficult to produce directly. Teijin makes
its chimerics via hybridomas grown on a large scale in
a novel, two-cyl inder culture system that allows
continuous production and simplified purification.
(Source: Bio/Technology, Vol. 6, March 1988)

BSF-2 increases vaccine effects

Ajinomoto (Tokyo), one of the world's leaders in
lymphokine research, has demonstrated in amouse
exper iments that B-cell stimulating factor-2 (BSF-2)
significantly increases the effectiveness of vaccines.
Injecting this lymphokine along with vaccines doubled
the amount of antibody initially produced and
increased by ll-fold the amount of antibody produced
following a second exposure to the antigen. The
Ajinomoto scienctists, working in collaboration with
Tadamitsu Kishimoto's research group at the Protein
Engineering Centre of Osaska University, found that
8SF-2 strengthens the inmune response primarily by
enhancing the proliferation of B lymphocytes.
(Source: Bio/l‘echnolon, Vol. 6, March 1988)

Key protein absent in muscular dystrophy

Molecular biologists have found the biochemical
defect responsible for Duchenne muscular dystrophy.
The discovery of a protein that is missing from the
muscles of victims may lead to berter disgnosis,
characterization, and eventually treatmenc of the
disease. Currently there is no treatment.

The key protein was isolated from normal human
muscle Cissue by a research Ceam led by
Louis M. Kunkel, at Howard Hughes Medical Institute's
Children's Hospital in Boston. The protein, which the
cresearchers named dyscrophin, is complecely absenc
from humans with Duchenne muscular dystrophy.

Kunkel and his co-workers from Harvard Medical
School and the University of lowa also located the
site in normal muscle cr'ls where dystrophin is found.
The same group previously reported that the zene that
zodes for dystrophin is located on the X-zhromosome.

Dvstrophin is & very large molecule (600,000
nolecular weight) bue it makes up only about 0.002 per
[a normal

czent 5 total muscle protein. individusls .




rriadic junctions, structures
two memdranes some Zogether and

dvstraphin ts Sound ac
i1 Tuscie Cissue where
informmtion is passed from 1 nerve impulse %o
zonsrictile muscle cells, according > Xunkel.

Mice that have a genetic Jdefect like Juchenne
auscular dvstrophy also are missing Jystrophin from
their mwscle Zissue. Xunkel points out, however, chat
such nice have much less muscle wasting and live
aorzal lifespans. DJiscovering whv the disease is so
iiiferent in mice than in humans is one important
resaarch goal, Kunkel savs. (Abstracted with
permissicn from Chemical and Engineering News,

- January 1988. JCopvright (1983) imerican Chemical
Society.)

Peptide to lower Slood pressure swmcthesized

Scientists at Asahi Sreveries (Tokyo) nave
s'mcthestized a peprtids cthat, at very low
zoncentrations, lowers hign blood pressure caused bv
iefects in the renin-angiotensin-aldosterone (RAA)
svscem. RAA disorders represent the most frequent
zause 3f high blood pressure. The peptide works by
inhibiring angiotensin-converting enzyme (ACE), a
liver protease that cleaves the decapeptide
angiotensin-l1 to form angiotensim 1. It is the
accumulation of angiotensim? in the serum that causes
blood vessels to contract, resuiting in an increase in
5lood pressure. Although Squibb Corp. (Princeton, NJ)
and Merck (Rahway, NJ) already market synthetic
inhibitors of ACE, Asani's peptide may prove more
potent. If so, it could be administered at lower
doses, thereby decreasing the risk of unwanted
side-effects. Asahi is upgrading its testing of the
peptide and will increase produccion from the several
nundred milligrams—scale to the tens of grams-scale.
(Source: Biol'l'edmolosz, Yol. 6, February 1988)

Phosphate probe marks cancer—causing chemicals

Scientists in California claim to have detected
for the first time genecic damage caused by che action
of a single, artificial pollucant in the air. They
used a2 new technique to sample blood, devised by a
chemist ac Baylor University in Texas. The work may
help o pinpoint the link between exposure to a
chemical and the subsequent onset of cancer.

Stephen Rappaport, from the School of Public
Health at the University of California at Serkeley,
said that the technique may replace the expensive and
complicated epidemiological scudies that are now
needed to suggest that a given chemical has caused
cancer. To date, it has been difficult to pinpoint
the cause of the genetic damage observed in a patient.

Rappaport said that for the firsc time, his Ceam
had measured the precise chemical interaction hetween
molecules of DNA in the blood and compounds in the
5lood resulting from exposure to a foreign chemical.
The chemical involved is styrene, a component of glass
fibre, It reacts in the body to form styrene oxide.

Styrene is a "possible” carcinogen, according to
a classification last year by the World Health
Organization. Styrene oxide binds with DNA.
a necessary condition for causing cancer.

This is

Scientists at Serkeley and act {JC San Francisco
collected biood samples from 50 people in California
4o worke. in industrial plancs making boats and
bathroom fixtures. They alio took air samples from
the immediste working environment. Styrene is used in
the manufacture of glass fibre products. [c is also
used widely in the automobile industry and in the
manufacture of computar consoles.
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The research team used a new nalyZical =zethad
called 7-P-post labelling, devis.d 5y
Xurt landevath, a chemist at 3aylor, zo study zhe
effects 2f stvrene on INA.

dith a radiocactive phosphate, the researchers zan
trace extremely small molecular interactioms iavolvirg
generic material. If a chemical - in this :ase
styrene ox’de - binds with the DNA, it will fora 3
product called an "addicz"™. The technique Sas Heen
used before to detecz damage from cigarezZe <30OK1NG,
Sut decause so many carcinogens are invoived,
researchers have been unable to idenciiv the
carcinogen that actually damages the Zissue.

Su Fen Liu, a visiting scieatist from the
Institute of Environmental Chemistry in 3eijiag,
China, managed to isolate the adducts produced 5v zhe
inceraction of the styrene oxide with the INA. 3o
far, a third of the samples have damaged IJNA.

If styrene does not csuse cancer, the research
may determine why. The researchers will also study

exposure of workers to other s'bstances. iSource:

New Scientisc, 31 March 1988)

Rats and humans join forces to fighr cancer

The treatment of cancer and other conditioms,
such as the rejection ~f tissue transplancts, is about
to undergo a revolution. Medicsl researchers in the
UK have developed a technique for manipulating the
genes of humans and rodents to create a super-
antibody that can attack and destroy unwanted celis,
such as cancer cells.

The researchers, from the Medical Research
Council's Laboratory of Molecular Biology and cthe
University of Cambridge’'s Department of Pathology,
attach pieces of antibody protein derived from a rat
to a human antibody. The result is a hybrid antihody
that combines the power of a rodent antibody o
destroy unvanted cells, with the abiliZy of a human
antibody to avoid rejection by the body.

The technique, which allows the researchers o
perform the tricky task of combining antibodies from
two species, is so important that the Medical Research
Council has taken the unprecedented step of making
sure that no single company has sole rights to the
process. The Council has therefore retained Zhe
petent itself instesd of giving it to an industrial
partner - the first -ime in recent history zhat the
Council has kept one of its own patencts.

The industrial lisison officer of the Laboratory
of Molecular Biology, Gordon Koch, said that the
process is potentially Zoo important tc human health
for any one company to have a monopoly. The Council
has aiready signed licencing agreements with five
companies to develop applicstions for the t chnique.
These ars: Celltech, Wellcome, Scotgen, Unilever and
Behring of the Federal Republic of Germmny.

The technique is the result of work by
Greg Winter and Lutz Riechmann frow the Council's
laboracory, and Michael Clark and Herman Yaldmann >f
the University of Cambridge.

The researchers isolated antibodias from racs
that had been injected with human white blood cells.
Some of the rat antibodies vere sctive againsc a
particular human protein, or antigen, called CAMPATH-1
(shorc for Cambridge Pathology=1). CAMPATH-l is an
angtigen that appears on some mature white Slood :ells,
but not on younger cells from which they were derived,
called scem cells.




Cerzain parts of the rat antibody, called
avpervariable regions, are active ir 5inding to the
intigen. The researchers therefore isolated these
Jvpervariable regions and svnthesized the sequence of
ONA that would produce or "zode” for taem.

They then joined this to another synthetic strand
ONA thact this time coded for a human antibody iknown
g6. The resuylt is DNA that codes for the "zail"
the human antibody and the tips of the "arms"” of
ne rat antibody.

aZ
1s
3f

“hen this DNA is inserted into a cell and coded
1ato protein, the end resul: is a hybrid antibody with
ayperzariable regions derived from rat, but with the
main part of the antibody derived from human protein.
Cells that make ,uch antibodies can be fused with
cancer cells to create hybridomas which manufacture
e type af antibody - called a monoclonal antibody.

The importance 5f cresting hybrid antibodies
1gainst CAMPATH~1 is that such antibodies will
identify and destroy all mature white biood cells
wearing this particular antigen.

The new type of antibody, thecefore, can be used
to destrov cancer cells in patients suffering from
leukaemia. The researchers nlan clinical trials with
leukaemia patients later this year.

The technique marks a breakthrough in medical
treatment with monoclonal antibodies because until
now, such zntibodies derived solely from rodents can
anly be injected once into humans because the body
..ounts an immune response against the foreign protein.
(Source: New Scientist, 31 March 1988)

Prptides may regulate tumour growth

A section of natural opioid peptides may regulate
rneurcendocrine tumour growth, according to researchers
at the Universities of Chicago and Stanford. A
s-peptide sequence (Tyr-Gly-Gly-Phe) can be recognized
by monoclonal antibody 3-E7. Normal cells in
#ndocrine glands probably also wmake the opioids. The
nev monoclonal might be used to determine the origin
of cancer cells spread throughout the body. The
opioid peptides may suppress the production of
antibodies and interfere with natural killer cells.
(Extracted from lew Scientist, 4% February 1988)

A porphyrin used against Cumours

A chemical similar ro porphyrin can destroy
umours under the skin, according to D. Dolphin of the
Jniversity of Bricish Columbia in Canada. People who
suffer from porphyrias suffer from exposure to
sunlight and may suffer from hirsutism, conditions
that may have ied to legends of werewolves,

[njections of the porphyrin heme can treat porphyrias.
2orphyrins exposed to light produce singler oxygen,
#hich destroys cells around it. Haemotoporphyrin
ierivative that locallv accumulates in cancerous
zissue can thus be used to destroy that tissue when
2xposed to light. The new -ompound is 3 porphyrin
that absords infrared, which can penetrate the skin
far deeper than normal light, and so could be used to
treat tumours deeper under the gxkin than is possible
7i1th existing haematoporphyrin derivacive. (Extracted
from New Scientist, 2 April 1988)

An anticancer agent in fruit and auts

A basket 2f fruits and nuts may be both 3
gracious hospictality zift and a zastr cancer
osreventive, say scientists from the Medical College -f
Mo in Toledo. A sudbstance zalled ellagic acid -
found in fruits like strawherries and in Brazil aucts -
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scavenges carcinogenic chemicais and prevents normal
cells from becoming cancerous, says Gary D. Stomer.
He and his co-workers are studying its effects om
carcinogenesis caused by different chemicals.

Among the cancer—causing agents included in the
study were polycyclic aromatic nydrocarbons (PAHs)
found in tobacco smoke and auto exhaust, nitrosamines
found in tobacco smoke and foods. and aflatoxins found
in certain foods such as stored nuts. Assays using
cultures of mouse and human lung tissue showed that
ellagic acid reduced DNA dameged caused by 2AHs, for
example, by 45 to 70 per cent. Ellagic acid, which is
a member of the phenol chemical group, also inhibits
the formation of PAH-induced lung cancer in wmice. The
researchers observed similar inhibition against
aflatoxins and nitrosamines tested in the same system.

Stoner says the group is considering large
epidemiologi- studies in China, where people living in
certain valleys have high rates of cancer that some
researchers think are related to the nitrosamine-
containing chemicals used to pickle food.

Although the researchers have yet to define the
exact mechanism of cancer inhibition, they suspect
that the ellagic acid competes for DNA receptors that
are also used by the carcinogens. Because purified
ellagic acid has difficulty crossing intestinal walls,
the group is tirkering with its structure to impraove
its zbsorption into the body. The substance, which
apparently is bound tn glucose in nature, may be more
easily absorbed in its natural state. (Source:
Science News, Vol. 133, 2 April 1988)

Pharmacists discover mechanism of depression

Research at the University of Leadon's School of
Pharmacy suggests that the lithium treatment commoniy
used on manic depressives works by interfering with

the metabolism of inositol phosphate (IP) by brain
cells.

Alan Drummond of the School of Pharmacy has put
forward an explanation which involves the wmetabol ism
of inositol phosphate (IP). There are several IPs, of
which the most important is 1,4,5IP3. This is now
recognized as an important secondary messenger
molecule, used to transmit signals within cells.
is generated from an inositol phospholipid in cthe
cell's membrane.

Ic

Scientists have known for many years that lithium
disturbs the metabolism of inositol phosphacte but not
why 1t should affect only bdrain cells. Drummond
explains that lithium in cthe brain can cut back the
supply of 1,4,5-1P3 by stopping the supply of
inositol. If the level of 1,4,5-IP7 is reduced calm
is restored., This effect is limited to brain cells
because brain cells can recycie their internal
inositol, unlike other cells which et their supply
from the blood.

Using pituitary tumour cells ilabclled with
tritium and high performance liquid chromatograpny,
Orummond and Philip Hughes have shown that as many as
10 different [Ps may be present in cells.

They identified some IPs, especially those with
fewer phosphate groups that are produced as the
1,5,5-IPy is recycled back to inositol. Depending
on how much phosphate is lost, the firsc step could
lead to !,4=-IPy, 1,5-IP; or 4,5~IP7. Loss of
the numher 5 phosphate occurs most readily;
demonsrrated by the abundance of | ,4~1P),
Surprisingly, its concentration is raised during
lithium treatment, which suggests that lithium Slocks
further dephosphorylation.

this is




The 1,51IP> isomer has aat Yeen identified;
+,5=1P> has been, though oniy about I per :ent of
L.+,5,-L™ exits by this raute. Drummond delieves
that the step which lithium Ylocks is che loss of zhe
Last phospnate from 1-i?}. Lichium treatment cannot
osrevent the inositol from Yeing activated., What it
zan 4o is o prevent more bYeing made.

Further research has shown that lithium ions may
iahibit production of guanine—nucleotide-binding
oroteins in the bdrain, accounting for lithium's
effectiveness against mania and depression, according
to researchers at Ben Gurion University of the Negev
(Beer Sheva). The G-proteins ave critical in
mediating cellular respcnse to outside stimulants.
Lithium ions inhibit one G-protein that stimulates
many types of cell response, while inhibiting two
other proteins that inhibit the responses stimulaced
Sy the first G-protein. This may explain how lithium
can treat both mania and depression. (Source: New
Scientist, 11 February 1988 and Chemical and
Zngineering News, 8 February 1988)

Cartilage transplants bring hope to acthritics

Patients suffering frow severe arthritis have
until now been offered one long-term solution -
replacing joints with artificial ones. 3Sut the high
cost of the prostheses, problems with gradual decay of
the glues that hold them to healthy bone, and the
loosening of mechanical bonds, have together spurred
research into the possibility of transplancing
cartilage ro repair the damaged surfaces of the joint.

Unlike skin, flesh and bones, cartilage does not
regenerate i Jamaged, which is why arthritis is
essentially irreversible. Research has bYeen aimed at
transplanting cartilage cells from donors into the
damaged areas, but no successful techniques have yet
been hrought to the stage where they can be tried out
on humans.

Recent research at Tel Aviv University looks as
though it may be applicable to human patieants within
five years. The rzsearch seam, headed by Zvi Nevo,
has taken embryonic cartilage cells from 10-day
unhatched chicks and, after culturing them and
suspending them in a suitable medium, packed them into
w“ounds in the ankle joints of chickens. Two months
after surgery, there was almost no difference between
the vepsired joints and undamaged ones.

Similar research is being carried out in the
Federal Republic of Germany and the United States, but
Nevo's group has gone further by culturing the
cartilage cells successfully and then making them not
only stay in place, but also bond completely with the
surrounding bone and its cartilage cover.

The key to the work, the results of which have
been pudblished in Clinical Orthopsedics, has been
taking the cartilage from young embryos. At thig
stage 3 greater proporcion of bSone tissue is sctill
cartilage, and the cells are still able to reproduce.
The number of cells typically grew 20 to 30 times’,
Reducing the oxygen in the atmosphere from l8 per cent
to 8 per cent, or adding antioxidants such as
vitamins C and £, boosted the growth rate.

The second success was that after the material
was packed into the holes in the joints, the cartilage
cells carried on growing uncil they complecely bonded
with the surrounding tissue, while the fibrinogen-
hased medium was absorbed by che body. The implants
did not produce any scar tissue (fibroblascs) thac
could immobilise the joint with adhesions, but
developed the same smooth surface as the original
cartilage.
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The implanted :artiiage celis are relatively
insensitive to normal i1mmunity rejection mechanisas,
thanks partly to a mucopolvsaccharide envelope. It is
not yet clear how well they would stand up 22 the
extreme autoimmunity that causes the breakdown of Hone
and joint tissue in arthritis sufferers. Ir
orinciple, says Nevo, the aev cartilage will not only
be more resistant to attack bdut will also secrete more
3f the antioxidants that can inhibit attack on the
surrounding tissues.

Tests on older (two-year-old) hens should come
closer to imitating the reactions of older arthritis
sufferers. The trials are now progressing from
chickens and rabbits to monkeys and pigs, which are
physiologically closer to humans. Carctilage cells
from sborted human embryos (10 to 18 weeks) have also
been success fully cultured, but clinical trials are
not expected for perhaps five vears. (Source: New
Scientist, 28 January 1988)

Some research into aging

Most scientists now believe the maximum lifespan
is about 120 years - no matter what #e do. "The aging
process is built in, we have obsolescence,” says
Robin Holliday, head of genetics at Britain's National
Institute for Medical Research.

But just finding ways to stave off che
infirmities of age is a tsil order. The long downhill
slide of life begins to accelerate at about the age of
30. It involves hundreds of thousands of minute
changes in the body's cells. Many of them may be
either triggered by genes or caused by errors in the
genetic coding that controls functioning of the cells
and membranes that form the brain, skin, bones, and
other organs. Lifestyle, too, plays a role.

Many of those changes are visible - wrinkling
skin, graying hair, and sagging muscles. 3uC much is
not - like the millions of brain cells that die and
the imzune sysCem's weakened ability to stave off
disease. Nor do the changes occur at the same rate in
each person.

So far, the search for clues has generated no
fewer than 11 theories of aging, replece with dead
ends, inconclusive evidence - and controversy. For
now, the hottest clues point to the genes, the
internal mschinery of cells, the body's system of
chemical messengers, and the immune system.

Some of the most compelling leads are coming from
a colony of aged laboratory rats being studied by
Edward J. Masoro, a physiologist at the University of
Texas at San Anconio. These rodent Mechuselahs are
alert, active, and nealthy, with the shiny white coats
of adolescent rats. By cutting the caloric - but not
the nutritional - intake of the rats to 60 per cent of
what they would normally est, Masoro has extended
their average lifespan by 50 per cemnt, compared with
rats on a normal diet.

He and others working on so-called diet
restriction, first explored in che 1930s, believe the
changes in diet somehow retard many of the
physiological changes that occur with age. Masoro
hopes to find out just what makes the rats live
longer - and, consequently, what makes normsl rats gec
old = by carefilly messuring changes in key horcones,
disease, and mecabol ism.

Already, researchers have a pretty good idea of
some of the processes likely to be involved. Not cthe
least is the body’'s disease~fighting immune system.
jcientiscs have already observed thet the chymus, the
master zland thac controls the production of white




2lo0d zells, 1s ome 3% the first organs in the 20dv 20
Teach 2ld age. It shrinks away until 12 is aimosz
invisible 3¥ age 30. So the dody's abiliity zo
recognize Ioreign invaders deteriorates, and it
Secomes dore likely o develop diseases caused >y the
«aifunctions in the immune svslem i1tsell, such is
rheumatoid arcthritis.

dels a3y be on hr way from the :zamp af cancer
ce2search, however. 3istechnology made it pos:ible to
isoiate subscances produced in the dody that zomntrol
the immune system and to produce them in large
juancities. Most testing of immune boosters, such as
interleukin=I, so far has beer on cancer jatients and
Jeople vhose immune systems are being destroyed by
AIDS. But some researchers, includiag
Jr. Jordan U. Gatterman, a leading oncologist at the
“niversity of Texas, think small doses of these
sudstances mav be just -hat the doctor ordered Zor the
1ged.

Jne Siotechnology company, Alpha 1 Biomedicals
Inc. in “ashington, is already testing the idea. it
is gi~lng a2 combination of immune system doosters and
{lu vascine to elderly patients. Because their immine
svstems are weak, only 15 per cent of the elderly uwho
are given vaccine alone build an immunity. 3ut when
1t 1s combined with thymosin, a thymus normone, the
aumber jumps to 55 per cent.

Studies of other glands are also turning up
iatriguing leads. A fall-off of the production of
pituitary growth hormone contributes to the loss of
aus~le tissue and skin wrinkling. DHEA, a steroid
sunped out by the adrenal gland, also declines with
1ge. Butf in rodents, DHEA injections can inhibit
various cancers and delay the onset of diabeces. This
aprroach could lead to preventive treatments for the
2lderly.

“hat about memory? Scientists have discovered
that glucoc:reicoids, stress hormones produced by the
adrenal gland, can touch off what Caleb E. Finch,
srofessor of the neurobiology of aging at USC,
describes as "a vicious cycle of stress-induced aging"
that can hasten memory impairment.

Recently, Robert M. Sapolsky, a neuroscientist at
Stanford University, found out why. He exposed rats
to high levels of chemicals that mimic these scress
hormones and found that the neurons in their brains
shriveied or died faster than normal. Under stress -
ind during aging - che hormones build up and block the
neurons’ ability to absorb nutrients.

Avoiding stress can help, but drugs may aiso
itntervene 1n the process. Beta dblockers, for example,
w“hich are used to treat hypertension, work by blocking
the cellular receptors that respond to adrenal
hormones. icientists recently identified a group of
chemicals, dubbed nerve-growth factors, thst
revitalize damaged neurons and trigger new nerve
connections that compensate for damaged cells. Give
the factors to rats and they can recall maze patterns
they had forgocten.

Hormones are not the only natural substances that
can wreak havoc in the body. Look at free radicals.
These molecules are created as the cells perform their
daily work, and chey contain a highly reactive formof
axygen. Studies show that free radicals can damage
5lood vessels and the heart. They are also implicated
in cancer, archritis, and glaucoma.

The body has its own defences against these
renegade oxygen atoms. Some 15 anti-oxidants such as
<+itamin E, beta-carotene, sodium oxide dismitase
(S0D), and zlutathione course thrasgh the cells.
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?opping anti-oxidants is a popular anti-agiag remedy,
even though evidence zhat thev work is sparse. 3ut
studies ia rodents 2o show that SeCa-carostene zan help
orevent lung cancer, and the Xstional Cancer Iastizute
is conducting & study o see if it can prevent :ancer
in humans. Meanvhile, 3DI Pharmaceuticals Znc. and
athers are testing 50D as a way 2o srevent Zissue
damage after heart attacks and strokes.

#hat scientists would reaily iike o xnow,
however, is vhy those organs and other ceils in the
body decteriorate at an apparently programmed rate.
Even skin cells, when removed from the bodv, will
divide about 50 times and then simply stap and die.
The University of Pennsylvania's Christofalo aad
James R. Smith, professor of cellular generics at
Baylor Coliege of Medicine, have found evidence of
proteins that tura cell division on aad off.

All the indications point to genetics. Zach
species lives out its existence %20 a different lim:
suggesting that genes are the master agents of
lifespan. Now, with the tools to identify and zlone
genes and even insert them in mice O see how they
behave, it will be possible to identify the genes
longevity in mammals, including humans, savs
Thomas E. Johnson, professor of molecula: genetics az
the University of California at Irvine.

for

That may take a decade or more. Scientists
do not expect to find just one gene that "turns on”
aging. Ianstead, they believe there are a aumber
of "gerontogenes” tha: directly or indirectly
affect the changes of aging. Martin at the
University of Washington estimates that as many

as 7,000 of the 100,000 genes in humans could play a
role.

There is little question, though, that such
gerontogenes exist. Early evidence comes from a lowly
worm called C. elegans that has only 10,000 zenes.
Last year, Johnson hit the jackpot when he identified
a gene he has christened AGE-1l. When he removes this
gene, the worms live some 70 per cent longer - about
five weeks. The rest of the development is normal,
except that those worms without the gene produce
25 per cent fewer offspring than their cousins,
indicating that the very genes that encourage

reproduction may lower the rate of survival later on
in life.

Researchers have also identified one complex of
genes that seems cto influence life expectancy. <Called
the MHC locus, it controls the machinery that causes
organ transplants to be rejecred and seems to play a
role in the body's ability to repair damsged genes.
Scientists have found that some long-living mice have
a certain combination of these genes. Last year, a
similar genetic pattern was identified in a graup of
centenarians at Okinawa.

Taking a very different approach to zhe problems
of aging, one company believes it can grow new orzgans
to replace those that wesr out. Headed by
Eugene Bell, a 69-year-old retired biology professor
from the Massachusects Inscitute of Technology,
Organogenesis Inc. has fabricated skin and blood
vessels. Experiments indicate that bones, the
pancreas, and thyroid glands could be fashioned as
well .

The secrec is taking advantage of the vay
apecialized cells are programmed zo behave in the
body. Graduate hiology students at MIT studying cell
growth were amazed vhen skin cells in s solution
spontaneously formed themselves into living skin.
They had simply crested the right environment for the
cells.



The compacy's “living skin equivaleatr™ wiil soon
Je zested Jn bdurn patients at Western Zennsylvania
dospital in ?ictsburgh. The "living biocod vessel
2quivalent™ is being tested in animals. Supplied wvith
autrients, Yoth bdlood vessels and skin can sit on a
sheif Zor up 20 a vear. For these two products aiome,
Jell predicts =multi-billion=-dollar merkects.

And then there are the Methuselah rats. “ho
inous? It say turn out that wve are eating ourselves
o jeath,” says Ronald W. Hart, director of the
Nactional Centre for Toxicological Research. At least
e researcher is convinced that is the :zase, and he
ir a0t vaiting for any studies.

Roy L. Walford of Venice 3each (California)
sromotes his "120-vear diet™ of 1,300 calories - nalf
The average American’'s intake - vith such scaples as
tofu and whole-vheat spaghetti. Walford, a respecced
geroncologist at the University of Calilormia at
_Js Angeles has formulated a theory for the role of
the immune system in aging. Walford is not interesced
simply in living longer but in retaining vitality in
314 age. "I'm talking about people being
chronologically older and functionally younger,” he
savs.

Even if dietary restriction does not live up to
its promise, both dalford and Johnson may be onlo
something else: Use it or lose it. ™A lot of what we
commonly c111 aging comes from disuse and atrophy,”
says Sverett L. Samith, director of the biogeromtology
iaboratory at the University of Wisconsin.

Iadeea, a oroperly tailored programme of aerobic
exercise, such as brisk walking, can postpone such
phvsical changes as muscle deterioration, bone loss,
and shrinkage of lung capacity "Sy as such as
20 vears”, says Roy J. Shephard, director of the
School of Physical § Health Education at the
niversity of Toronto. The same holds true for the
brain. Psychologists have repeatedly shown thast
healthy, mentally active elderly people do not suffer
the debilitating slowdowns of che less active.
(Source: Business Week, 3 February 1988)

Resesrch oo mimal genes

Perfect livestock cloming

Grenada (Houston, TX) has cloned seven
genetically identical, pure-bred Brangus bull calves.
[t is among three companies compering to market cloned
animals, and the technique used could increase the
number of superior animals produced in the §30 billion
beef and 318 billion dairy industries. The state-cf-
the-art technology blends cell fusion with several
widely used animal reproductive technologies, the
most important of which is che abilicy to
cransfer animal emdryos from the genetic mother to a
surrogace.

Arcificial insemination of a prize Brangus cow
that nad been treaced with hormones yielced
10 embryos. One of these was identified as a male
through analysis of its chromosomes. Using
microsurgical tools, scientists removed the nuclei
from 16 of the embryonic cells, then removed the
nuclei and part of the :ellular marerial from an equal
number of unfertilized bovine eggs collected from
ordinary cows. Researchers Craneferred the embryonic
auvclei into the unfertilized eggs, and the engineered
embryos were implanted in surrogate mochers., Zight of
the 16 embryos produced calves, and seven survived,
Under natural comdicions, a cow bred to a dull
produces a calf 70 per cent of the time, Calves are
crarely produced from 50 per cent of cloned 2mbhr o8
implanced (the rate of success is closer to 10-10 per
cent), and each attempt now costs ~housands of
dollars, (Exrracted from Inzernacinnal Herald
fribune, 19 February 1983)
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?at d>ancreatic dent:ide zeae clomed

The J3NA sequence of -he structurai gene Ior rat
pancreatic peptide has Yeen Jetermined by scientisis
at Xissei Pharmaceutical Industries /Matsumolo Cifty.,
Japan, vorking in collaboration wvizh Rirosni kamotd's
research group at the “edical 5ciences DJeparent 3¢
Tohoku miversity. Pancreatic peptide is tho-ghnt I
2lay a role in reducing appetite and various aspec:s
3f digestion (intestinal peristaisis, lipid
absorption, and secretion of gastric acid and
pancreatic enzymes) by acting oa the hypothalamus.
Injection of pancrestic peptide into a strain >f Jbese
rats reduced feeding and the absorption of fat. The
aext step will be to use the cloned gene o searcn ior
zompounds that induce the synthes:is of pancreatic

peptide in vivo. (Source: Sio/Technoiagy, Vol. 3,
April 19

irst test-tube chickens bora

Test—tube chickens have been bora, paving the way
for genetic manipulation of chickemns, according to
M. Perry at the Institute of Animal Physiology &
Genetics Research. Chickens could be genetically
engineered with the new culturing technigque, which
allows foreign genetic macerial to be introduced o a
single~cell fertilized embryo. The fertilized ovum :s
first taken from the oviduct of 3 hen and put in a
glass jar containing albumen and a salt solurion.
emdryo 1s then placed in a Jifferent albumen-salt
solution and then transferred to a prepared eggshell
sealed inside a sealed vessel until hatching. The
in vitro technology could soon produce transgenic
chickens. (Extracted from New Sciencist,
4 February 1988)

The

Glowing frog eggs throw light on _colour blindness

Scientists at the Insticute of Cphthalmology in
London have made frog egigs respond to light dy
injecting them with the messenger ANA (mRNA) frowm the
visual pigments cf cows. Their work may nelp
sciencists bSetter understand how light is converted
into electricity in the eye and what is going wrong in
visusl disorders like colour blindness.

The group are trying to work out the deczailed
biochemistry of the conversion of light into an
electrical signal: the first step in vision.

Phototransduction happens in photoreceptors in
the eye or more commonly ¥nown as the rods and cones.
Rods and cones convert light into electrical signals
using compounds known as visual pigments. Each visual
pigment is s combination of a vitamia A derivative,
called retinal, and a procein called opsin. Light
excites the pigmenc and splits the retinal from the
opsin. This dissocistion causes an electric current
to flow.

Exactly what happens between the pignent
dissociating and the current flowing is not clear.
Researchers delieve that retinal changes shape several
times be fore the channels open co let ions into the
cell.

According to Claire Micchell, one of the
scientists that developed the light-detecting
frog-eggs, this is the first time anyone has had
zontrol over the way in «“hich »RNA, for visual
pigments, tells a cell which proceins to form.
(Source: New Scientist, & February 1988)

Mice accept zene for haemogzlobin

Genetic engin~cs have success fully introduced a
human nsemoglobin gene into the bone marrow cells »f
nice. This could he', researchers to devise a
treatment for thalasshremia by replacing defecive
zenes 1n humans.




The somdition sould de reaedied Sy "infectiag”
tne suffer’s Yone marrow cells = whidh rormally
sraduce the red dlood ceils zarrying haemoglobin -
tth 31 nor=mal haemoglodbin gene. The done marrow could
then produce enough haemoglooin using zhis foreign
jeze.

A team led Yy Rchard Mulligan 3f the “hitehead
lastitute Zor BJiomedical Research in Caambridge,
Massachusetts, along with Thaiia 2apavannopolou of the
‘aiversity Hospizal, Seattle, have attempced 2o carry
2 this so—called "gene cherapy” om mice. They have
aade 1 retrovirus that carvies a zopy of the human
Jeta-globin gene.

The researchers removed HYone marrow ceils from
aice and infecred them with the virus. They then
injected the infected cells hack into aice to see
Jnether they accepted the donor marrow. The team
reports that a large proportion of the mice ended up
s1th 3 "foreign' bone marrow that produced human f{as
<211 as mouse) beta-globin.

If a safe human virus can Se found, and normal
Levels of a correct haemoglobin zene achieved in an
"infected” oone marrow, then physicians and
Yiocheamists will be able 20 try the zene therapy on a
satient with thalassaemia. {Source: New Scientisc,
3 March 1988) -

Viruses stop mouse diabectes

A California researcher reported that injecting a
specific virus into aice predisposed to diabetes seeums
o prevent the disease. Using non-obese diabetic mice
ind the lymphocytic choriomeniangitis virus (LOMV),
Michael 3.A. Oldstone of the Research I[ascitute of
Scripps Clinic in La Jolla found that the virus
interacts with certain immune cells to stop the
jestruction of tnsulin-producing cells in the mice.

3ecause of the autoimmune reactions against their
Jwn pancreatic cells, non-cbese diabetic mice develop
life-threatening disbetes. Prompted by his earlier
findings that viruses may alter the autoimmme
response, Oldsctone injected mice with LOMV, which can
infect a range of animals that includes humans. Of
the mice injected when newborn, none developed
diabetes within nine months. Of those injected at age
six weeks, only 6 per cent became diabetic within :ae
same period of time, compared vith 95 per cent of the
untreated mice. About 20 mice were in each of the
three treatment groups.

Emphasizing that he does not advocate injecting
wnole viruses as potential therapy, Oldstone says he
is searching for a component of the virus that can
give the same protection, with possible applications
1s a treatment for human diabetics. {(Extracted from
Science News, Vol. 113, 6 February 1988)

DNA studies may help endangered cranes, falcons

Studies of genetic material promise benefits for
shooping cranes and peregrine falcons, according ¢>
Jonathan Longmire of Los Alamos Natiumal Laboratorv.
Joth are endangered species. longmire and his
colleagues identify genetic fingerprints or markers
for the birds by examining the ONA {n their blood.

The Los Alamos work with peregrine falcons is
iesigned to help explore their migratory routes. The
hirds are found on every continent dut Antarctia.
Those native to Alaska, Canada and Greenland, for
example, nest in the north in summer and fly as far
south a3 Argentina in winter,

Genetic markers, it appears, 2an he used €O
1i1fferentiate groups of peregrines from different
locales. Llonguire says he can now distinguish dDetween
peregrines native to Greenland and Zo Argentina.

The los Alamos bialogist is seeking genezic
aarkers Ior additional groups of percgrine Zalcons.
To late, volunteers have sent him Hlood sampies irom
aore than 2,000 of the dirds in the Arctic -ircle,
Alaska, Canada, Scotland, Greenland, 3Spaiz, Norcthern
Africa, Peru, Argentina, and Fiji. One day it
Jrobably will be possidble %o use genetic markers
iastead of the traditional leg Yands to learn, for
example, vhether peregrines follow the same migratory
coutes and vhether they return consistentiy, like
saimon, to their dirthplaces. (abstracted with
permission fram Chemical and Eagineering News,

11 April 1988. Copyvright (i938) American Chemical
Soctiety.)

Sugar pills for tsetse flies

Researchers probing the Siochemistry of the
rsetse fly believe that a group of glycoproteins =might
form the basis of an immune system in insecrs. Iif
they are right, these proteins could provide a aore
effective veapon against one of the worst plagues of
Africa than any available to dace.

The tsetse fly carries the parasite that causes
trypanosomiasis, a disease that debilitates and aften
kiils the more productive breeds of cactle, and in me
form, causes human sieeping sickness. The tsetse
transmits the parasite to game animals too, but they
are dostly resistant to the disease.

Yet, even in areas where virtually all the ame
animals are infected, less than 10 per cent of the
flies seem to be carriers. Ian Msudlin of the Tsetse
Resesrch Laboratory of Bristol University has shown
that the susceptibility of flies to trypanosowes seems
to be passed on through the female line. Electrom
xmcrographs shoved bacteria in the cytoplasm of
susceptible flies. The bacteria resemble Rickettsia
and are known as RicketZsia-like organisms or Ri0s.
Maudl in believes that the bacteria increase the fly's
chances of becowming infected.

Maudlin has gone on to demonstrate further links
in the chain of infection and resisctance to
tcypanosomes .

Tsetse flies that are resistant to infection,
so-called refractory strains, seem to fight the
trypanosomes with lectins. These proteins and
glycoproteins are cosmon in insects and plants. they
are known to bind to carbohydrates, to cause cells to
stick together and to stimulate cell division.
Lectins are highly selective in their choice of
binding site, attaching to specific carbonydrates in
the same way that antibodies in mammals bind ¢o
specific proteins. The lectins seem to form a sort of
insect immune system.

David Molyneux at Salford University studied the
tsetse lectin in vitro and found wvhich carborydrate it
binds to. Maudlin has now carried out tests on
laboratory flies to see hovw the lectin functions
in vivo. He fed one group of flies on glucosamine to
itnhibit the lectin. A control group received
galactose, the insect equivalent of a sugar pill
placebo. Maudlin cthen gave both groups a mesl of
blood infected with trypsnosomes. After 28 days, he
dissected the flies. Almost all those fed on
zlucosamine - and so lacking svailable lectin - were
infected. Of the control group, sbout half were
infected.

The RLO bacteris, which are inherited through the
naternal line fit neatly into the picture. Susan
delburn, also at the Tsecse Research Laboratory, has
grown RLOs in cultured mosquito cells and shown chat
they produce an enzyme called chitinsse. The enzyme
breaks down chitin, the structural protein in insects,
to release glucosamine, the same sugar zhat dlocks the
lectin.




Trrpanasomes also seem 20 use the same lectin 28
1 siznal Sor =igratiom o the ily's salivary gland nd
acuzhdaris regdy to infect a new host. Tlies with
2s230lished infecZioms 3¢ =he =i that vere fed
ziucasamine throughout their lives never produced
infecZive trvpanosomes. All those Zed the gzalicrose
2tacedo eventually Secame tnfecZisus.

The sractical implications >f these results are
snclear. Perhaps releasiag refractory Ilies into
areas Where comtrol programmes have elizinated scrains
3% flies that carry diserse wouid prevent thea from
ceturning. lectins might turn Nt o have a
widespread importance as insect satidodies.

Scientists have zlresdy found that they play 3 part in
2aking BOIQUICOEs resistant to salarial parasites.
\Source: New Scientist, T lanuary 1938)

Sew technology for cthe extraction of laminen and
vitronectin

Ivaki Glass Co., Ltd. has succeeded in Jeveloping
2 nevw technology for extraczing .aminen and
vitrenectin, which are extracellular mstrixes that
oromote the hyperplasia and differentiacion 2f ceils.

Sxtracellular matrixes, such as lamiaen and
vitr mectin, are indispensabie for tissue culturing.
Also included among these proteins zre :zollagen,
gelatine and ~thers vhich lisplay different effects
#ith respect Co various xinds of cells.

Laminen was obtained by injeccting a mouse with
Z#5 sarcoma, extracting the swollen sarcoma, and then
separating and purifying it by iiquid chromatcgraphy
cechniques . Meanwhile, vitronectin was produced by
usng 2 sonoclonal antibody together with human serum,
and then purification and separation was accomplished
S5v uysing a coluan.

3oth these subsCances are already being
commercislized Yy an American medical drug
manu fscturer, but Iwski Glass is able to produce them
at lower costs by utilizing “ts newly devised
extraction technology. (Source-. JETRO, January 1988)

Red sea bream growth hormone

Pasearchers at Ace Pharmaceuticals, vorking in
coilabor.tion with scientists at the Japsnese Ministry
3t Agriculcture, Forestry and Fisheries, have used
recombinant ONA techniques to isolate the structural
3me for a growth hormone in red sea Sream
-Chrusopnrys major). The team is now focusing on
mass-producing this hormone in Escherichia coli for
nse in commercial fish production. Tne amino acid
sequence of the 186 residues that follow the signal
peptide is 53 per ceat homologous to white salmon
jrowth normone and 35 per cent homologous to eel
groweh normone. (Source: 3iosTechnology, Vol. 6,
February 1988)

Research on plamt genes

Ceneticallv engineered hvborid rice oslancts

Mitsui Toatsu Chemicals {Capan) has developed
rice plants from genetically engineered hvbrid cells.
The hybrids are produced from srotoplasts from a male-
sterility rice plant and culcivated varieties. The
nucleus 3 the male sterility rice protoplast was
lestroved with X-rays. The hvbrid cell has che
aucleus € the Norin V111 rice variecy, and the
ytoplasm is 8 mix of the two cytopiasme. “ale
stevility is a trait carried bv the mitochondrial

ONA, The technique wili ai1d the development >f dew
rice varieties. (Saurce: Jananese Chemistrv,
) Maren 1938)

Agrigenesics imoroves corn with RFL?Z

A group of scieacists az Agrigenezils Advanced
Science Zo. LAASCo) is using the restriciion Iragsea:s
Length olymorphiss =apping \RFL?, pronounced
"riflip™) Zechnique to Iransier resistance o zaize
dwar? mosaic virus (MDMV) into an elite liae 2% zora.
RFL?s asre natural variatioms in DMA struciure. They
srovide genetic signposts Zo fiad useful genes. These
11gnposts make it easier Co use standard Sreedizg
methods o take good genes from many different corn
plants and to put them together in new comdinations.

Corn breeders have found it hard o Jove MMV
resistance into hydrid corm. AASCo has Iound that
this is because at least five different genes are
aeeded To zet good tresistance and each gZene i3 J 2
j1fferent chromosome. ?Previously, Sreeders had ao vay
of kxnowing which plants had all five genes. Using
RFLP, the AASCo group was able to detecz :he gZenes and
to Iind the rare plants cthat had ali five. (3Source:
Biotechnology Bulletin, Vol. 6, Mo. 12, Janaury 1938)

Haemoglodbin fouad in plants

Researchers in Australia have reporzed the
discovery of haemoglobin in the roots 5 a planc in
the elm family. The finding represents the first time
haemoglobin has been found in 2 plant lacking
specizlly adepted "root nodules™, and leads the
researchers Co suggest Zhat haemoglobin genes mgnz de
present in all plamecs.

Scientists have for vears been puzzled by the
presence of haemoglobin, the oxygen—carrying component
in blood, in soee plagnts. It exists in single=unic
aonomers in plants, vhile in humsns it cowbines into
four-unit Cetramers. Mysteriougly, it has Deen fouand
solely in the root nodules of a specialized class 3f
plants that associate with anitrogen-fixing bacteris.
{t is not obvious, however, why haemoglobin vould
appear only in such plants.

W. James Pescock and his colleagues ac the
Commonvealth Scientific and Industrial Research
Organization in Canberra used DNA probes to identify
the haemoglobin gene in the nonmodulating planc, and
confirmed by the presence of messenger 3INA and protein
that the haemoglobin gene was indeed active, although
it is not clear what role hasemoglobin might play in
plants. (Extracted from Science News, Vol. 133,

19 January 1938)

fesesrch oa bacterisl genes

3iting down on the culprit causing zum disease

New work is pointing to a specific bacter:um,
33cteroides gingivalis, as at leasc one cause of
Periodontal disesse. Dencal reseatchers hope that bHv
pwning Jown specific Sacteria, they evenruallv may de
adle to incerfere with cthe progression 3f per indonctal
disesse, perhaps by preventing the xey :ypes from
colonizing or by cutting off their food supply, which
consists primarily of the bdy-sroducts of sther
Sacteria.

in recent vears, scienCists have repeatedly
isolated 3. zingivalis from disessed gums 1in aduicts
and have linked it to the progression 2f per wdontai
i1sesse in humans and monkeys, bul Cthey have not dDeen
able o say that iC i3 a cause of periodontai disease.
For 2xample, when resesrchers tried to :implant 12 tin
the mouths of rodents, they 4id not sbserve anv
resulting di1sesse.

dovever, 2 group of researchers repor? Zhat
3. zingwalis does :zause burst of periadontal




iisease in aonkays, vhose acuths have 3 BITH LAY
md immmolagy similar 2o humans. Jwreatly, the
Toup ts Irviag to defermae whether ather Svpes »f
Jaczeria have 3 similar effect. {Extracrted Irom
Science News, Vol. 133, 3 January 1938)

do0t Yacteria =make safer swveets

The idea 2f using thermophilic dacteria that live
aaturaliv in "ot springs in industry is not new, dut
it has not been expioited. Now scientists at the
Jniversity of Xent have found ways to use them.

Javrid Hardman at the wuniversity's Biotechnology
lentre has developed 2 system for inserting extra
copies of genes for enzymes into & thersophile, and
aachoring them in place. Bacillus stearotherwophilus
tas a lipase that can help break down fats iaco
smmiler molecules for use in confectionerv. Its
working temperature, 55°C, kills ather micro-
>rganisms, sCerilizing the product. The fats liquefy,
aakcing solvents unnecessary. This saves money and
arevents hazards ‘rom soivent residues. (Source:
Scientist, 10 March 1(988)

New

Aq engineered microbe is nmonitored in soil

The ability to track and sonitor geneticalis
engineered micro-organisms that are reieased into
environment has bYeen successfully deconstrated by
researchers at Clemson University (Clemson, S.C.).
Novesber, microbiologist Ellis Kline begm field-
testing the soil bacterivm Pseudomonas fluotescens
that Monsaato (St. Louis) engineered to determine its
discribution and survival in soii. Ia the test, rows
of vheat inocuisted with P. fluorescens vere planted
adjacent to rows of non-inoculaced wheat. Exceasive
aonitering during the first 10 weeks of the test
indicates that the dacteria successfully colonized the
roots of the inoculated wheat plants and remsined
restricted to the area of planting, says Kline, adding
that bacteria did not cross over Lo roots of
aon-inoculated plants. Monsanto engineered
P. fluorescens to metabolize the sugar lactose, uhich
the bacterium normally cannot utilize. The organism
also contains smarkers for fluorescence, colour and
resistance Co the antibiotic rifampin. That provides
a3 wvay %o identify the organism among the multitude of
native bacteria found in the soil, says Monsanto. The
company adds that researchers can detect as lictcle as
one engineered P. fluorescens out of 1 billion
organisms. (Source: Chemical Week, 24 February 1988)

the
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Research on yesst aad fumgus genes

Milking leeches for druz research

Scientists atC the idedres University of Jerusalem
nave found a vay of milking leeches to extract hirudin.

leeches produce hirudin to ensure that the 5lood
of cheir victims keeps flowing. It neutralises
thrombin, 20 enzyme that helps dlood to clot. Doctors
have exploited this property for some Cime, mainly to
help to mmintain blood flow and prevent necrosis after
plastic surgery, but it has been difficult snd
expcns_ive to excract. Becterias can be persuaded bv
geretic engineering to make hirudin, but this Zoo
needs complicated purification.

Meir Rigbi and Miriam Orevid found that leeches
40 not need real blood to stimulate their appetites:
they drool at the smell of a chemicai called arginine.

The resesarchers wixed a lictle arginine into
saline soluCion and pul 1L into a beaker with 21
calf-gut (sausage-okin) membrane sn the bottom. The
leches bD1it, sucking until they had trebled their dody

veilght dr =ore. Then the Tesearchers squeezed dul Ine
leaches, empyting them 3 the saliva-laden saiine
solution. The ieeches remained hungry, 30 it uvas
possibie %3 3ilk them six 5 seven Iimes deixe Ther
dled.

The =ilking technique vielded n02 anly Larger
quancities of saliva; it also =made it easier =3
separate the acZive compounds. The cesearchers were
abie ta zake wvhat they vanted from a mseiasage of
srotelns.

Apart from the hirudin, leech scientists have
found a range of other valusble materiais in The
saliva. There are at least Zfour separate chemizais
2.at inhibit Ylood platelet aggregation, vhich is xe
of the main factors causing atheroscierosis and
ayocardial infarcts. The enzyme apyrase, which had
already been Ipund in potatoes, vas isoiated ia leech
saliva for the firsc time. They also isolated leech
collagenase (which bresks down collagen, the Sasic
connective tissue of the bdody)}, ad two athers >
lower molecular weight, which are still deing
investigated.

What is imporiant about these substances,
according to Amiram Eldor of Hadassah Hospital's
naematology department and head of the clinical sige
of Istaeli leech research, is that they zay aot sniy
reduce the risk of clot-related diseases. such as
stroces and heart attacks, but they could aiso de used
instesd of complicated surgery to break down existing
clots.

Despite the recent advances, drugs that come out
of this research vili probably not be genuine leech
extract. The economics of leech farwming do not allow
it. The ailking zechaique will prove useful for
tesearch; Rigbi expects genecric engineering to
produce commercial quantities of these substances.
(Source: Yew Scientist, 4 February 1988)

Fungal superglue

A strong nev natural glue, spore tip mucilage
(STM), has been discovered that, like other
Yicoadhesives , may have applications in such diverse
fields as medicine and mmterials science. In nature
S™ glues Aungal spores of Magnaporthe grisesz o
leaves and other psrts of rice plants that then
succumb to rice blast disease, a devasctating and
costly blight. Jchn E. Hamer and colleages at
Du Pont, Wilmington, USA analysed glue release and
spoce attachment by observing these processes on
Teflon films which, like the wexy vice plant leaves,
ate nonstick wet-TesistantC surfaces. The glue is
apparenctly stored in dehydrated form in a2 specialized
compartment at the spore’s apex. +hen the - e is
hydrated, STM is also hydrated and release it then
effects attachment of the spore to the host plant.
STM release occurs before spore germination; lacer, a
jers tube is produced and scill later the infection
structure of the fungus, the appressorium, develops.
The reiease of SIM thus appears to be an important
early cvent in fungal pathogenesis and, if the release
process is an inhibicable one, effective control of
rice blast disease @ight be possible. (Source:
Science, Vol. 139, 15 January 1988, p. 239. <Copyright
by the AAAS.)

Fungus seleclivelv kills jimsonweed

Jimsonveed is an invasive wveed that competes with
soybeans and cotton, and contains alkaloids that can
harm livestock and humans. Moreover, jsnce jimsonveed
natures, 1T stubbornly resists control by many
currently used herbicides. The fungus Alternaria
crassa has been found to xill jimsonwveed dut not



crops, inciudiag sovbeans ad Zotlom, repores

llyde J. 3overte 9f the US DJepartment af Agricullure’s
Jeita States lesearch Centre Stoneviile, Miss.). The
Sungus - in the foram 3f dormant spocres - can be 3spcead
Jver vegetation several wavs: in granules, gel
sellets md vater-based and oil-based liquid spravs.
Source: Chemical “eek, 1% Fedruary 1988)

introan exceotion

Molecular biologists have decome used to the idea
that genes often come ia dits. Small stretches,
zalied exons, chat :code faor proteins, sre separated by
iong, apparently meaningless, introns. Ia che chain
from JMA to protein the vhole Zene, introns and all,
is first translatad into WA, Special enzymes then
saip out the intrans and splice the exons togecher to
aake the messenger WA (mANA). This messenger carries
the final code thai will be translaced into the
Jrotein. Now, chanks Co a report from a team in Salt
ake City, we know chat there are exceptions to this
tule.

The gene in question -odes for an enzvme chac
rearranges the stiucture of DNA. [t belongs to a
Sacter iophage called T4, a3 virus that normlly invades
e bacterium Escherichia coli. The gene contains a
full stop early in its code, waich ought to mesn that
the protein it codes for is just +6 amino acids long.
The actual protein is much loager - 150 amino acids.
There is amnother coding ares further down the DNA
wnich is long encugh to produce the observed protein.

Ordinarily, one would assume that the interveming
sequence betveen the two coding regions is spliced
out, but, try as they aighc, the researchers could
find no evidence of any splicing. Iastead, they
suggest, the mRNA simply folds iato a hairpin bend
that tucks the offending introe out of the way. The
translating machinery then reads the message on the
RMA and ignores the intron. (Source: New Scientist,
17 March 1988)

Novel oprocesses for enzvmatic fac splitting

Industry now converts the trigiycerides in low-
value animal fats and vegetable oils into valuable
fatty acids and glycerine. Yet current steam
hydrolysis requires high temperature and pressure,
vhich calls for huge stainiess steel vessels and
costly heating equipment. The enzyme lipsse —~ a
potential low-pressure and low-temperature way of
splitting fats - has been known for years. The
trouble has beea that, so far, lipase has not been
efficient enough. For one thing, reports show that it
cac. hydrolyze only 95 per ceant of Seef tailow,
generating a product that, without further
purification, is suicable only for socaps.

The US Departament of Agriculcure’s (USDA) Eascern
Regionai Resesrch Centre (Philadeiphia) has now
developed two laboratory processes that, it delieves,
can push lipase hydrolysis of fats and oils to 100 per
cent. One process uses a2 mixer comtaining an array of
baffles that, without surfactants. crestes a Curbulent
mixture of fat and water cslled a "pseudoemulsion”.
The second process rescts fat and water at a lipase-
luaded membrane, using pressure o push fac through
the membrane.

Neither process has as vet aroused much
indirstrial interesc. Nor has either undergone cost
malysis. The mixer process uses in impeller blade
mixer, a type sften employed to ferment micro-
srganisms. The mixer 1s modified to operate it
200-1,000 rpm, with four Daffles connected to the
inner reactor »all. That accomplishes a lot »¢
things, says the mixer's invantor, Samuel 3erota, a
retired research chemist. The Haifles prevent nass
swirling of the mixture, increasing turhulence wnd,
thereby, providing 3 large sil-water interface, nt

pseudoemulision, Zhroughout the aixture. Such 3
Jseudoemulsion maximizes the rate and legree of
hwdrolvsis vhile alloviag use af "zinuscule™ amounts
of lipase. Hest zeaerated by zixing is removed by 2
~ater—-containing cooling coil positioned along che
reactor's inner wall.

Reaction times vary with the fat or oil deing
nydrolyzed. Tallow, for example, may require about
72 hours, while many vegetable oils are hydrolyzed in
sbout 24 hiurs, says Serota. Operating Zemperatures
cange from 3°C to 25°2, depending oa the type of
lipase used.

After hydrolysis, the fatty acids and glycerine
are easily separated. 3ecause of the absence of
emilsifiers, they settle into two layery on standing,
vith spent lipase forming a2 thin film betueen the
layers. In the hydrolysis of tallow with
Candida rugosa lipase, the product separates intd
layers within 20 minutes at the reaction Zemperature
of 30°C.

The process that rescts fats and wvacer -t a
lipase-loasded mesbrane uses conventionsl microporous
or ultrafiltration membranes. The mesbrane is loaded
vith lipase at 3 pi of 5.5, which makes lipase
absorption "irreversible™, says the process’s
inventor, Frank Taylor, a chemical ergineer. The
sembrane divides a chamber with melted tallow at
45-50°C on one side oi che membrane and an aquecus
solution buffered at a pH of 5.5 an the other.

A pressure drop of 1-30 psi is sminctained across
the membrane from the oil side to the aqueous side by
such conventional seans as 2 peristaltic pump. That
drop forces oil through the mewbrane, where it is
split into fatty acids and glycerine. The products
mix with the aqueous phase in what Taylor describes
as 2 "crude mixture"”, 10¢ an emulsion, which is
easily separated into two phases in 2 separation
chamber.

When oil is pumped through the @embrane, the
membrane preferably is hydrophilic. That allows water
to fill the membrane pores, enabling hydrolysis to
occur readily. But when wate- is pumped through che
membrane , the membrane prefersbly is hydrophobic,
allowing oil to fill the membrane pores and hydrolysis
to take plsce.

The system's reaction race is high because oil,
under pressure, does not have to diffuse into the
membrane o reach the catalys’, says Taylor.
Furthermore, the fatty acids formed do not have to
di1ffuse back through the membrane to the oil side,
because, under pres: sre, they will mix with che

aqueous solution. (Source: Chemical Week,
23 March 1988)

Research on viral genes

Research on AIDS moving quietlv forward

Research on AIDS (acquired immune deficiency
syndrome), on related diseases of species other than
huymans, on the AIDS virus itself - (illV) =~ and on
related retroviruses is advancing scientiscs’
understand.ing of che etiology of these devastating
iiseases. With increased understanding comes
increased hope for treatment and prevention of AIDS.

However, not all research advances are
comforting ~ Zo people with ALDS, people infected with
H#IV, ot scientiscs trying to sort out the Jetails >f
the ramarkably complex disease. Recenctly, scienciscs
nave reported that:

- At leasc half 2f those infected with HIV will
dmvelop AIDS within nine years and another one

fourth will develop AIDS-relgted zomplex (ARCH,




- HIV infects cells 3¢ the incsstine and is
chronic and
faund 1n AIDS

likely 3 direct :ause of the
debilitatiang diarcthoea >fzen
satients.

feline _euxaemia virus iFelLV},
Jich zauses an AlDS-like condition ia cats,
suggest that Ihe =most jathogenic variants o€
HIV may be nissed when current isolation

cechniques are used 20 screen Sor the virus.

~ Studies with

Jn a a0tre positive note, scienlists at a numdber
17 institutions working independently have showm that
1 soiuble version of the CD4 antigen, which appears o
Je the primary target of HIV in its infection of
susceptible cells, can block the iafectivity of the
rirus in vitrc. The protein might be able to siow the
zourse of an dIV infecziom.

In another positive development 2f sorts,
2oidemiologists at the Centres Zor Jisease Control,
Atlanta, and the New York Citv Department of Health
report that HIV infecCion continues to De confined
srimarily vithin the traditional high-risk groups and
that the modes of HIV transmission have remained
stable.

3Scientists may be a2 long way from finding a cure
Zar AIDS, but they are getting to know the AIDS virus
in extraordinary decail.

Researchers have confirmed hypoctheses about how
zhe virus does its deadly work. The AIDS virus, one
2f the most difficult viruses to study, is better
<nown than virtually any other human virus, said
Jr. Dani Bolognesi of Duke Jniversi%y.

Hdowever, experts say the more they learn about
“hat is more formally known as the human
immunodeficiency virus, the more discouraged they are
ibout the prospects for rapidly finding 2 cure or
saccine.

Until recently, scientists chought chat the AIDS
virus, like many others, was transmitted as a virus
sarticle in blood, semen or vaginal fluid. This
explanation seemed adequate for transmission through
5lood, in which many virus particles are present.

Recently, however, researchers have found that
the main source of AIDS virus in semen and vaginal
f{luid is not free virus particles, but rather
macrophages carrying viruses. Macrophages, as the
immune system’'s scavenger cells, are well-suited for
sarrying the virus to other cells of the body.

Or. Levy and his colleagues at the San Franciso
General Hospital recently isolated che AIDS virus from
rectal cells of AIDS patients, and Dr. Martin Hirsch
and collesgues at Harvard Medical School recently
found the virus in cervical cells.

These findings mesn the virus can infect partners
in anal or vaginal intercourse without any bresks or
zears in the skin.

Many experts suspect that another possible path
for the sexusal spread of the virus is through
Langernhans cells, other immune system cells. They
closely resemble macrophages but are at the surface of
mucous membrames.

The macrophage clue is particularly tancslizing.
Jther cells of the immune system, T-cells, normally
activate the body's defences upon being signaled by
nacrophages thaz have engulfed invading viruses or
bacteria. The macrophsges could pass the AIDS virus
to the T-celils, setting the stage Zor cthe destruction
1f the immuine system.

- .3 -

investigators, includiag Jr. ober:z Salla of the
National Cancer Institute :in 3ezhesis, Marviand, aiso
have preliminary evidence that macrcyhages Transmit
the AIDS virus o the bdrain, vhere it infects
arcrogiial cells. These Brain cells are thougnt zo de
1 form of macrophage, Or. Gallo saxd.

Finally, macrophages appear 2o de a :ontinu:l:
source of the AIDS virus as the infection continues.

The AIDS virus resides in special sacs inside the
aacrophage and is invisible to the igmune svscea, he
said. The virus can go from these sacs zo other
cells, or it can be released if the macropnage itseil
is killed.

Or. Gallo cautioned that if infected macrophages
looked perfectly normal to the imerune system, 2
vaccine would not protect against cthem. aAnd if
«illing infected macrophages releases the AIDS virus,
then aven the selective destruction of these cells
would not defear the disease.

Until recently, scientists wvere at a loss to
explain how 2 small proportion of infected cells
causes che demise of so many others. Now they have
several ansvers, all of which seem correc: they say.

One is particularly unpleasant. Many studies
suggest that the dormant AIDS virus becomes active and
mltiplies when the body is responding to a new
disease threat. These studies indicate that the
biochemical signal to a T-cell to start replicating
and activating the rest of the immme system instead

causes the AIDS virus to replicate and destroy the
T-cell.

The -<slation between T-cell activation and
AIDS-virus rele~se may cast a pall over atrempts to
treat AIDS patients by boosting their immune systems
with drugs such as interferon. The immune system
boosters activate T-cells, said Dx. Jeifrey Laurence
of Cotmnell University School of Medicine in New York,
which means that they could cause the virus to be
spread from infected cells.

Still, experts believe thac more is Zoing on than
simply the spread of virus among T-cells. They reason
that too few T-cells are infected to account for the
destruction of the immune system.

Until recently, the leading hypothesis wvas cell
fusion. The idea was that infected T-cells had viral
proteins on their surfaces that made other T-cells
stick like iron filings to a magnet. The resulting
aass of cells vere unable to function aad so were
eliminated by the body's immune system.

The fusion hypothesis is being supplanted by
another proposal that experts say is compelling: chat
viral proteins relessed by HIV-infected T-cells sctick
to healthy T=cells and lead to cheir destructiom.

Dr. Bolognesi noted that an infected T-cell
throws off fragments of viral protein- .

The proteins bind to the surfaces of healthy
T-cells, coating them. Antibodies the body his made
in an attempt to fight the infection then bind o the
viral proteins, signaling the imuune system to destroy
the healthy cells. (Extracted from Intsrnational
Hersld Tribune, 24 March 1988 and Chemical and
Engineering News, 18 March 1988)

Nets cast to catch the second virus

The second hiuman immunodeficiency virus = HIV-2 -
has made its appesrance ia Britain. Sciencists at the
Middlesex Hospital in Londor found the virus, which is




suificiently distinet from HIV-1 o warrant a
iiiferent aame, in a hlood sample taken anonymousiy

rom a homorexual man attending a clinic for sexually
transmitled diseases.

The discoavery of the virus coincides with a new
study which began fo monitor the spread of HIV-2 in
seople attending clinics at seven hospitals in
London. These are the Middlesex, University Coilege
Hospital, 5c. Thomas's, St. Sartholomew's, St. Mary's,
~he sest lLondon and King's College Hospital.

Richard Tedder, a virologist at the Middlesex,
savs that the seven centres have access to 10,000 testc
«its that can identify the presence of antibodies to
HIV-2 in the bYlood of patients. Evervone attending
che centres who is rested for infectiom with HIV-1
will also be tested for infection with HIV-2.

The discovery in Sritain of the second virus :is
che result of monitoring over the past vear of grcups
4o are considered at high risk of being infected with
HIV-2. The risk groups for HIV-2 are essentially the
same as the groups most at vrisk for #IV-l infectiom,
olus people vho have had conta:t with Jest Africa.

The only case of HIV-2 infection that has so far
appeared in the US is in a West African patient living
in the US. This person was suffering frcm loss of
weizht and neurvlogical disorders. Doctors made the
diagnosis of HIV-Z infection in December 1987.
According to the Centres for Disease Control in the
US, "The case undoubtedly represents infection
acquired in West Africa since illaess began before the
patient's arrival in the United Staces”.

In 3ritain, the Public Health Laboratory Service
has tested about 10,000 sar.ples of blood for infection
with HIV-2, The fact that jusc one positive sample
has Curned up shows that the virus is scill extremely
rare.

A spokesvoman for the Department of Health said
chat if the virus becomes more prevalent then the
Depsrcment would have to consider screening blood
donors for infection with HIV~-2, in addition to the
existing screening programme for infection with HIV-1.

In the US, Slood tests for HIV-2 infectiom,
carried out on nearly 23,000 people, including 8,500
plood donors chosen at random, failed to reveal any
signs of infection with HIV-2,

Tests for antibodies to HIV-1 do not always
detect the presence of antibodies to HIV-2. The ctests
used in che US, for instance, are estimated to detect
setween 40 per cenc and 90 per cent of infecTions with
dlv=2. The viral proteins of HIV-2 are similar to
those for #IV-1 and so the test for antibodies to
HIV-1 can somecimes i1dentify antibodies co HIV-2,

The problem, however, is chat there is no
guarantee of this. A separate test, made from the
viral proteins of HIV-2, has to be used to mske sure
that all antibodies to HIV-2 are detected. 3ome
companies are developing tests thst will identify
infection with either or both of the two viruses. But
until there is evidence that HIV-2 is more widespread
outside of West Africa, countries in Zurope and the US
are unlikely to Zive the go-shead for more widespread
screening of donsted blood for infection with AIV-2,
(Source: New Scientist, 31 March 1988)

Early HIV effects on nervous system found

In 1985, when scientists isolated the
AIDS-causing human immunodeficiency virus (HIV) in
brain tissue and spinal fluid, they realized that the
virus direcely affected the nervous syscem as weli as
the immune sysCem.

-~

3ut a new study is providing some >f the Iirst
clues asbout vhen HIV degins o affect the nervous
system, causing dementiz and other impairments. The
ansver may mean earlier detection and treatzent >
HIV-infected individuals.

The study, which is the first to detect
aeusological impairment at various stages >I HIV
infectior, was made after giving neuroiogical and
asychological tests to a group of 35 homosexual men.
Igor Grant and his colleagues at the University of
California and Veterans Administration Hospital in
San Diego evaluated the subjects' mental abilities
and found that HIV appears %o have zn early impact
on the nervous system. [a the group with fully
developed AIDS, the impairment rate was 87 per cent;
AIDS- related complex (ARC), 54 per cent; HIV
positive, 34 per cent; and HIV negative (controls),
9 per cent.

At the Multicentre AIDS Cohort Study {(MACS),
vhich involves 5,000 homosexual =en in 3altimore,
Pittsburgh, Chicago and Los Angeles who were tested
for HIV two years ago but who had not developed ARC or
AIDS at that time, investigators are monitoring the
neurological and psychological characteristics of
those vho have tested positive for HIV since entering
the 2rograwme. This wili help determine when HIV
first affects the nervous system and also the effect's
prevaslence at each stage of infection.

Grant says that although it is premature to make
any conclusions froa this study, one implication is
that physicians should know that HIV may cause
neurological problems in otherwise healthy patients.

in addition, knowing the stage of HIV's impact on
the nervous system is important Decause scientists
need to know whien to begin therapy with commercially
available drugs. But they first must know whether
early intervention would be beneficial. The NIAID and
Burroughs Wellcome have set up a study of 1,500
asymptomatic, HlV-positive people to determine the
drug’s effect. (Extracted from Science News,
Vol. 133, 2 January 1988)

Changes in viral virulence

Virus isolaced from people infected with HIV
my be more virulent in the later stages of cthe
disease. This change in the biological properties of
the virus may explain why infected individuals
progress to AIDS.

Researchers in Califoraia took blood from four
people over a period of several years. They isolated
HIV from the blood cells of these people and studied
the ability of the virus obtained to kill cells grown
in the laboratory. They found thst, as the disease
progressed, the isolates of virus were nore able to
xill cells, and replicated to higher concentrations.
In addition, iC was easier Co isolate the virus from
each person’s blood cells as the disease progressed.

One of the four subjects remsined asymptomatic
throughout the study. This person yielded viruses
that vere less virulent than those isolated from the
ather three.

Tests carried out by researchers suggested chac
sequential isolates from the same individual wvere
closely related variancs of one another.

The explanacion that the researchers favour 13
thit the virus originally transmitted must have
muctated during the course of infection. They :conclude
that development of symptoms in people infected with
HIV corralates with the amergence of more virulent

strains 5f the virus. (Source: Newv Scientist,
28 April 1788)




Mycant virus loses ability %o infect

Researchers in California have Zound that the
envelope protein of HIV, which is produced ia one
Large chunk, must Se clipped in two if the virus is %o
infect ceils. 4hen the researchers created a mutaac
strain of the virus, from which they had removed the
site at which "he snvelope protein normally spitcs,
they Zowund that the virus failed %o infect human zells
Zrown in the laboratory.

The finding has no clinical appiication at
Jresent, the scientists stress.

when HIV infects a cell, the cell is deceived
iato making viral proteins. One of the proteins,
called gpl6d, is split in two, to furm the enveliope
sroteins gpsi and gpllQ, which sic in rhe viral
Dembrane.

The researchers from Stanford and from Gene
Laboratories, o Redwood City, removed the normal
cleavage site on zpl60, on which one class of enzyme
works, and replaced this region with a site
suscepcible to a different kind of enzyme. The mutant
virus was able to infect cells only after being
exposed to the second kind of enzvme.

The enzyme responsible for cleaving gplSQ in che
infected cell appears tc be a protease. Perhaps, one
day, it might be possible to find a substance which
could inhibit the enzyme. Instead of blocking the
cleavage, it might also be possible to develop
substances cthat bind to the portion of the envelope
srotein exposed by the split. (Source:. New
Scientist, 28 April 1988)

Drug firms race to develop AIDS blocker

Drugs and biotechnology firms are racing to
develop a protein that may block the AIDS virus from
attacking the imaune system. Researchers at
Smith-Kline & French Labaratories, Biogen, Genentech
and the Hoffmann-La Roche-backed Basle Insctitute of
immunology have independently demonstrated that
geneti:ally engineered CD4 protein can prevent the
AIDS vi-us from attacking the ey immune system T4
.ells.

The CD4 protein normally sits as s receptor on T4
cells. Researchers at the companies have synchesized
soluble forms of the protein that can act as decoys,
mopping up the AIDS virus and prevencting it from
attacking the T4 cells. All the research groups are
still cautious about predicting the pofential of the
soluble gene-spliced CD4 protein but clinical trials
are being planned.

Bicgen is hoping Zo start the first phase of
clinical trials wicth human patients by the end of this
vear and is committing very large amounts of resources
to the project. The company expects to retain Cthe
technology for its own use but has not discounced the
possibility of linking up with other firms to develop
the product. .

SmithKline & French, which has synthesized a CD4
protein that has the highest inhibitory effect,
expects to enter clinical trials within one to two
vears.

All the firms have cautioned that while the
protein shows promise in laboritory tests it may turn
sut to have unacceptable side =2ffects or could block
the interaction »f immune calls trigzering a4 differenc
form of AIDS,

With the World Heaith Jrzanization predicting
that there may be more than 100 willion sufferars >f
ALDS in the world by “he and >f the century, many

firms are searching fotr potentiil Zreatmenzs. So far
oniy <“ellcome’'s zidovudine has >eer approved as an
AIDS therapy and is likely 20 remain unchallenged for
the next few vears.

Zidovudine is an analogue of the essential INA
somponent cytidine. Hoffmann-La Roche and 3ristol-
Myers are working on similar compounds. Roche is
investigating dideoxycytidine (DDC) >ut laboratory
tests indicate that che compound may be zso toxic 2o
prove reasonable in application usefulness.

One of the most promising compounds is [astitut
Merieux's immune system stimulacor [mucthiol. The
drug has orphan drug status in the US and is in
phase II trials. It has been demonstrated that the
drug may be useful in the early scages of the disease
by slowing down progression of infection from ARC o
AIDS.

Other immune system modulators in pnase [I
clinical ctrials tnclude HEM research's Ampligen, o
which Du Pont has US exclusive rights, lmreg 1/2 and
granulocyte macrophage stimulating factor which is
being developed by Sandoz, Glaxo and [mmunex.
Vaccines to the AIDS virus are not expected for at
least another five years.

Some antiviral drugs that are currently available
for other indications are also attracting some
interest as potential AIDS therapies. The Federal
Republic of Germany's Degussa is investigating
D-penicillamine which has shown inhi’ ition of AIDS
virus reproduction in patients with AIDS-related
complex symptoms.

Fisons and Lyphomed are both developing
pentamidine vhich may be a contender for treating some
of the infections that thrive on the compromised
imeune system of AIDS victims. Ulhis drug could bde in
the marketplace by the end of next year. (Source:
European Chemical News, 18 January 1988)

New approach to AIDS research

Two major Canadian organizations have initiated
research into a new approach to ALDS therapy.
Supplemented by an initial grant of $240,000 over
three years from the Medical Research Council, the
programme concentrates on finding new ways to make the
white blood cells of an AIDS sufferer resistant to the
AIDS virus. Ic is hoped it will be the basis for an
effective trestment for the disease.

The research is being conducted by
Drs. Sadhna Joshi and Wayne Davi_s of Allelix
3iochemicals, 8 division of Allelix Iac., and
Or. Alan 3ernstein, Head of the Division of Molecular
and Developmental Biology at Mount Sinai Hospital
Research Institute of Toronto.

Unlike most AIDS research, which is directed at
developing druge such as AZT that inhibit essential
components of the virus itself, the new approach
focuses on vhite blood cells which are attacked by the
virus. When attacked, the vhite blood cells
essentially become AIDS—virus factories. The
ob jective is to make the white blood cells
(specifically the T-4 cells) resistant to such
attack. The approach has been dubbed VITA (Virally
induced Therapy for AIDS).

Scteps in the process involve removing bone marrow
cells from an AIDS patient, modifying the cells so the
T-4 cells they produce are resistsnt to the virus, and
replacing the modified cells. On recurn to the
patient, the "converted” done werrow cells hopefully
will rebuild the patient's immune system because the
T-4 :ells they produce can neither be destroyed by the
ALDS virus nor used by it to make more virus.




Accordiag zo Dr. Wayne Javies, Scientific
Vice=President at Allelix 3iocheaicals, the approach
uses technologies that are for the most part wvell
developed. "Cells have been nade resistant to viruses
in several svstems, and modification of bone marrow
celis is well established Zor animals. We now face
the new challenge”, he added, "of making human cells
resistant to this particular virus”.

Allelix Biochemicals is one of three divisions of
Allelix Inc., Canada’s largest biotechnology company.
The division, with over 65 technical scaff,
zoncentrates on developing biopharmaceuticals, in
sarticular therapeutic peptides and proteins, and on
receptor~based drug design.

The Mount Sinai Hospital Research Instictute,
Zounded in 1985 and with over 200 rechnical scaff,
sonducts extensive basic science and clinical rasearch
into more than 50 medical problems which make up

several =ajor programme areas. These include
molecular and developmental biolaogy, brain function,

cancer, degenerative bone disorders, probleams
associated with the newborn and developing foetus,
diseases of the nervous system, hearing disorders,
diseases of cthe liver and digestive organs, and

thyroid diseases. (Source: Company News Release,
i1 January 1988)

AIDS virus growth ichibitor

Synthectic sul fonated polymers have proved
effective in inhibiting the growth of AIDS virus and
cancer cells, as show. by collsborative work doae by
the research groups of Toshiyuki Uryu at the
Production Techniques Resesrch Laboratory of Tokyo
University, Naoki Yamamoto at Yameguchi Medical
School, and scientists at Ajinomoto’s Centrsl Research
Institute. Although meny polysaccharide derivatives
are known to inhibit the growth of cancer cells and
viruses, most have very low potency and cause unwanted
side effects. In contrast, the sulfonated polymers -
synthesized by 2 "dry sugar” sulfonation process
carried out under high vacuum - inhibit transcription
with high poteancy and seem to be relatively free of
side effects.

The three classes of polymers with the highest
anti=-viral and anti-caccer cell potency are branched
polymers of xylose (xylofuranan: average molecular
weight 7,000), ribose (ribofucanan: average molecular
weight 10,000}, and glucose (dextran: average
molecular weight 34,000). The researchers showed that
sul fonated polymers of xylose and ribose effectively
inhibit reverse transcriptase and R[NA polymerase.

Sul fonated polymers also inhibit the growth of the
AIDS virus by 70-90 per cent when present at a
concentration of 10 milligrams per milliliter, and
30-98 per cent at & concentration of 100 mg/ml.
(Source. Bio/Technology, Vol. 6, March 1988)

Multiplicity and HIV's clinical course

A study sf four people infected with the ALDS-
causing HIV virus has found that, over a four-year
period, the viruses isolated from the patients decame
more virulent - someching scientists have suspected
for some time. Researchers at the University of
California at San Francisco have reported that the
later isolaces xilled more “hice cells ind multiplied
faster than those Caken from patients early in
infection. Emergence of these more virulent viruses
corresponded with clinical appesrance of AIDS
svmptoms, say the scientists, who conclude the
increased virulence nccurred inside the Sody rather
thian during laboratory procedures. Jay A. lLevy and
nthers suggest that tracking HIV isolates as they
change in vivo will help explain the symptomatic
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course of the disease. The study reiterates che
oroblems caused by HIV's =many isolates and icts ability

to mutate raridly. (Source: Science News, Vol. 133,
9 April 1988

Laboratory mix~up solves AIDS aysterv

Tvo leading AIDS researchers have admitted chat
they msde 3 mistake in announcing two nev viruses that
seemed o cause immuno-deficiencies in humans and in
monkeys. Max Essex and Phyllis Kaaki, from the
Harvard Sc ol of Public Health in Boston, accept that
a2 human AIDS virus they named HILV-4 and a moakey AIDS
virus, vhich they named STLV-3, are one and the sawme
as another monkey virus, called SIV, which they had
received from other researchers.

Just before Sssex’s paper on HILV-4 appeared,
luc Montagnier of the Pasteur Institute in ?aris gave
a lezture in Portugal and announced his discovery of a
new AIDS virus, which he had discovered in 1985. This
virus subsequently became known as HIV-2. The bdig
question vas vhether HIV-2 was the same as Essex’s
HILV-4,

We now know chat they are not the same virys.
Essex and Kanki made a mistake in the laboratory.
Somehow a sample of s monkey 7irus that thev had
received from researchers from the New England
Regional Primate Research Centre in Massachusetts had
contaminated their cultures.

A paper by Harry Kestler and colleagues from the
primate centre points out that Essex's HILV-4 and
STLV¥~] are both 99 per cent identical to SIV, which
was discovered by researchers from the centre in
1985. Xestler and colleagues say that Essex's viruses
"are not authentic, but were derived from cell
cultures infected with [SIV]".

This resolves a aystery that has haunted
virologists ever since Essex and Kanki anaounced
STLV-3 amd HTLV-4. Other researchers could not
isolate an AIDS virus from African green oonkeys
using the same techniques as Essex and Kanki.
Eventually, researchers in Jupan did isolate a virus
from this species of monkey but it turned out to de
quite distinct from the virus Essex said he had
isolsted from green monkeys. The true virus is called
SIV acu-

Another mystery was the relacionship between
HILV-4 and the second type of true AIDS virus
infecting humans, HIV-2. Kestler and colleagues now
explain that these are not the same virus.

Essex's problem was tiat he was able to decect
antibodies Co a new virus in Senegalese prostitutes,
but he had failed to go a sctage further and isolate
the correct virus from the blood. Inexplicably, SIV
concaminated these blood samples, and Egsex mistook
this virus for the virus that was causing the
production of antibodies in these prostitutes. A
similar contamination must have occurred in his
earlier isolation of STLV-3 from African green
mnonkeys. (Extracted from New Scientist,

25 February 1988)

Increased sensitivity of polymerase chain
reaction technology

One immediate application of Cetus Corp.'s
polymerase chain reaction (PCR) technology is in
detecting the latent AIDS virus (HIV)., The virus can
be present in the body but remain inactive or dormant
for img periods of time. For that reason, irC is

important to detect the viral DNA which 1is present
even when the virus is latent.




Finding the INA is verv much like looking Zor the
sroverbial needle in a haystack. Using PCR
z2chnology, sclentists can copy targzet INA sequences,
leaving sther INA sequences uvntouched, ta a
ceplication chain which Zenerates i massive increase
:n the coptres 3£ zargetr INA.

Cetus has aow reported significant improvements
in the specificity, efficiency and sensitivity of its
2IR gene amplification technology using a heat-stable
enzyme that synthesizes DNA. ?CR involves as many as
30 repetitive heating and cooling cvcles. Zach cycle
reaches high temperafures that inactivated the DNA
olvmerase enzyme previously used in the reaction.
This inactivation made it necessary 2o add the enzvme
1t the beginning of each subsequent cvcle, a
iumbersome and time-consuming procedure.

Cetus jcientists have got around this problem by
tsolacting 2 DNA polvmerase from the bacterium Thermus
iquaticus, which thrives in hot springs. This heat-
stable enzyme, known as Tag polymerase, does not
lnactivate at high temperature, eliminating the need
to veplenish the enzyme after every PCR cycle. As a
cesult, the simplified PCR procedure is likely to
{ind a2 broader range of applications in molecular

Y1ology, diagnostics, enetic disease research and
forensics.

This increased sensitivity is extramely imporcant
in AIDS, since the AIDS virus i1s a retrovirus.
Retroviruses incorporate their genetic information
into the host's DNA, where they may be latent for long
Jeriods of time. Thus the virus itself cannot be
jecected; the only trace of the virus is in the DNA
in the nucleus of the host's cells. Since PCR permits
the amplification of viral DNA from one infected white
Slood cell among hundreds of thousands of normal
cells, 1t is now possible to detect the virus even
when latent. Cetus and Eastman Kodak are seeking
approval for the PCR-based diagnostic test from the US
fFood and JOrug Administration.

The PCR procedure also has many porential
applications in forensic science. Other applications
include work on genetic diseases such as sickle cell
anaemia and cystic fibrosis, research into genetic
predisposition to diseases such as diabetes, and
research into gene mutations involved in the
development of cancer. (Source: Biotechnology
3ulletin, Vol. 7, No. 1, February 1988)

Lasers could kill pathogens in stored blood

Lasers amight be used ro kill pathogens in stored
dlood, according to the US Department of Defence,
“hich is promoting the technology as a spin-off from
SDL. The technique is said %o have 2 100 per cent
viral «ill rate without any detectable damage to
normal Slood components. The ireatment uses a dye to
sensitize the viruses to a xenon arc laser. The dye
binds to viral particles, and exposure to the light
initiates a chemical reaction that destroys the
viruses. The treatment, developed by researchers at
3aylor Research foundation, Southern Methodist
University and Southwest Foundation for Medical
Research, is effective against the viruses that cause
measles, herpes and AIDS. The sysctem might be
commercially available in two Co five vears.
(Zxtracred from Science News, 13 February 1988)

7irus prevents diabetes in mice

A - 'rus can prevent diabeCes in mice that are
jenecically prone to type [ 4iabetes, according to
M.8.A, Oldscone of the Research Institute of Scripps
Clinic (La Jolla, CA). The mice davelop fatal type [
4l1abetes within the first six months ~f life. An
1utoimmune process attacks the pancreatic cells thac
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sroduce insulin, bSut infectiag the =mice with
Lmphocytic chortomeningitis virus chat attacks neiper
T-cells prevented che development of Jiaderes.
Apparently the virus prevents the T-zells from
attacking the pancreatic cells. (Extracted <rom New
Zork Times, 9 Februaryv 1983) -

Granted partial immunity Srom hepatitis’

Sclentists at che Medicai College >f Wiscomsinm :n
Milvaukee and the University of Wisconsin in Madison
ceport thac periodic boosters of hepatitis 3 vaccine
may Ye needed to maintain sufficient :mmunity agaiast
the virus. Mary M. Horwitz and her co-authors, aiter
finding certain factors may influence the Jduration 3¢
ummnity in previously vaccinated individuals, tested
the efficacy of a low-dose booster vaccine in a Froup
of hospital employees.

Of the 245 individuals studied three wears after
their primary vaccination, 38 per cent had anctibody
levels so low they may no longer be protected, say the
scientists. Factors directly associated with these
low levels were older age, smoking and greater body
weight. After receiving a single Ycoster dose of
vaccine, 78 per cent af the employees with low
autibody levels developed high levels within ime =3onth.

Although scientists have known that various
groups respond differently to hepatitis B vaccination,
the current study showed a surprisingly high
percentage who either had not responded well after the
first vaccination, or had lost antibolies over time.
(Scurce: Sciemce News, Vol. 133, 6 February 1988)

Retroviruses linked to breast cancer

Researchers at the University 5f Liverpool have
found new evidence for a link between refroviruses and
breast caacer. Eddie Al-Sumidaie, Sam Leinster,

Tony Hart, Chris Green and Kevin McCarthy have seen
particles rescmbling retroviruses in cells taken from
women with breast cancer. They have also found
biochemical evidence of viral sctivity in the fluid in
which the women'’s cells were grown. The evidence is
the strongesc yet of 3 possible role for retroviruses
in causing human breast cancer.

Should future research confirm this, doctors may
find new ways to treat the disease, vhich affects
about 9 per cent of women in the Western world.
idea that retroviruses may be involved in breas:c
cancer is not new. It arose ia the 1930s when
researchers showed that mice bred for suscepribilicy
to breast cancer develop the disease if they are
breast fed by female mice with mamsary cumours.
substance in the breast milk was filtered out and
shown to be a retrovirus. This was later called
murine Tammary tumour virus (MMTV),

The

The

Al-Sumidaie and Leinster were studying monocytes,
specialized migratory scavenger cells of the immune
system., Breast tumours spread, or metastasise, in the
body <hen tumour czells become dislodged, enter the
bloodstream and are deposited at a site suitable for
growth.

The two surgeons wanted %o find out whe-her
monocytes could help Co prevent mecastasis. Thev
noticed that monocytes from women with breast cancer
did not migrate as well as monocytes from healthy
tndividuals. Another attribute of monocytes is their
ability fo ingest foreign matter. This ingescion,
called phagocytosis, was also less efficient in
monocytes Caken from breast cancer patients. The
firsc hint thact those monocyte abnormalities might be
due to infection by retroviruses occurrad when the
rasearchers ac~ '"1tally lefc che cells incubating for
six 4ays ing . the ieusl three.



They Zound that many 2f the cells nad Iused to
form glant celis. Jne reason why aonocytes snould
form giant cells is infection by retroviruses. The
researchers investigated monocytes from 31 women with
Jreast cancer and chose from 17 healthy women.
Ilectron micrograpis of the monocytes Irom bdreast
zancer patients Tevealed particles af the same shape
and size as that of Fuman Immunodeficiency Virus
(RIV), the retrovirus that causes AIDS.

The monocytes from hreast caacir patients also
tontained enveioped particles with a iringed surface
similar in size o known retroviruses. The zenetic
naterial of retroviruses is RWA. In order for them to
reproduce inside host cells they must incorporate
themselves into the DNA of host ceils. Thus a
hallmark of retroviruses is the:r possession af an
enzvme called reverse transcriptase which converts
cetroviral PNA inuvo ONA.

Biochemists test for the presence of Tecroviruses
“ith an assay that detects the activity of reverse
transcriptase. If the monocytes contained
retroviruses the fluid in which they were grown should
show activity. The team found reverse transcriptase
activity in the culture medium of monocytes in 37 per
cent of che patients with breast cancer compared with
just 11 per cent of controls. Despite growing
evidence linking human cancers and viruses (human
papillomavirus with cervical cancer and Epstein-Barr
virus with nasopharyngeal cancer, for example) there
is little that links retroviruses Co human cancers.
The asscciation between the cetrovirus HILV-1 and
adult T-zell leukaemia is possibly the only
exception. Certain of the retrovirus class, however,
are known to cause malignancy in animals; MMIV and
feline leukaemia virus are examples. The researchers
stress that their findings are only preliminary. The
sarticles seen in the electron micrographs could be
zembranous vesicles as retroviruses. (Source: New
3cientist, 14 January 1988)

Interartion with other infections is becoming
clearer

AIDS may be causing a resurgence of tuberculosis
in many parts of the world, officials of the World
dealth Organizstion believe., Other diseases, such as
malaria and leprosy, may alsc be more common or more
severe in people infected with the human
immunodeficiency virus. These diseases could also
hWasten the onset of AIDS in people infected with HIV,

Doctors and sciencists gathered ac the end of
1987 in Nair~bi, Kenya, to discuss links between AIDS
and trop.cal diseases at a meeting organized by the
WHO's Global Programme on AIDS and rhe Tropical

Disease Research Programme, which is run Dy the WHO.
The WHO -hose Africa ac¢ the venue for the meeting for
several reasons.

First, Africa is the cortinent most affected Sy
the main trnoical 1iseases. [t also has nearly 9,300
registerad cases of AIDS., This figure represents
12 per cent of all 75,500 cases >f AIDS reported from
around the world by January 1988, the estimaced
aumber of people with AINS is at least twice cthat.

Furthermore, of the 5 to 10 million jeople in the
world believed to be infected with HIV, an 2scimated
two million are in Africa. In Central and Zast
Africa, between 5 and 10 per cent of the adult
population in towns are believed fo he carrying the
virus.

Some 2f these countries also suffer a2 nigh
incidence nf tubercuiosis infection. WHO estimaces
that there are 10 million new cases of this Adisease a
year in over 135 of its 156 member States. In Africa,
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there are araund 140,000 cases of tuberculos:s
zeported each vear - probably only a2 tenth af the true
total.

Jonathan Msnn, dicector of the Global Programme
on AIDS, explained now HIV can influence the course of
tuberculosis. ''There is strong evidence,” he said,
“that HIV infection can allow a hitherto siiemt
tuberculosis infection to develop into full-blown
tuberculosis disease.” He cited several observations
that suggest a link between the two diseases:

. dherever tuberculosis infection is widespread,
the disease is becoming more common among people aged

bYetween 20 and 30, the age group most at risk for
infection wizh HIV,

. In the US, the number of new cases of
tuberculosis tock an unprecedented jump in 1986 o a
record number of 12,768 cases. Until chat year, the
rate had been sceadi!v declining.

. Similarly, in New York City, new cases of
tuberculosis increased by 36 per cenc (from 1,330 2o
2,223 cases) between 1984 and 1986,

. In Kinshasa in Zaire, studies have shown that
up ro one third af patients with tubercviosis are
infected with HIV. This rate is five times that of
the general popularion living in cities.

Between 10 and 50 per cent of the adult
population in many African countries probably have
"silent” infections with the bacterium that causes
tuberculosis. The immune system normally keeps cthis
micro-organism in check. HIV might also be
transmitted Co a petient with tuberculosis who is
receiving injections of antibiocics.

Tuberculosis may be more difficult for docrors to
diagnose in people infected with HIV, Usually, the
immune system confines the disease to the patient’s
lungs. In someone whose immune system is Jdepressed,
the d° <ase may spread more freely to other organs,
such .. the brain and spinal cord, the bones and
joints, and the kidneys.

The fact that African doctors said they vere
seeing a lot of tuberculosis just before AIDS exploded
to epidemic proportions illusrtrates just how confusing
the two diseases can be.

Infection wich AIV may #2lso influence the ocutcome
of other fropical diseases, such as malaria and
leprosv. Some doctors have reported that when people
infected wich HIV zet malaria, the disease is more
severe than usual. However, Mann believes that the
evidence for a direct link between malaria and AIDS 1s
scanty. The connection may lie with contaminaced
blood transfusions aimed at Creating the anaemia that
is often associacted with malaria.

Tore Godal, the director of the Tropical Disease
Research Programme, is a leading immunologist and
expert on leprosy. He says that infection with HIV
could influence any infection that normslly provokes 1
strong lmwune resction.

One reason why such interaction could tawe place
ts that the micro-organisms responsible for many
diseases prevalent in the tropics live and multiply in
macrophages. (Source: New Scientist, 4 February 1988)

feline immunodeficiency vicrus

Cats can develop and die of immunodeficiency
disease within rhree to four weeks cf receiving an
injection of a cloned hybrid virus. "Varianc form"
viruses that appesar i1n the bone marrow of cats right




Jefore The dnset of ilsease were itsaiated dy

Cuiie Jverdaugh and collezgues 3f zhe Harvard 3chool
:I Public Health and Colorado State University Srom
Sresh tissues; these viruses were unabie %o replicace
n their own in vitro but could be 'rescued” for
cepiication by ":zommon form™ viruses (that typically
t3use viremia but not immunodeficiencv disease). The
most pathogenic-defective variant viruses had subtle
sequence changes in cthe extracellular glycoprocein
s=ne and the long zermnal repeat associated with the
=nvelope zene vhen compared with minimally pathogenic
neiper tvpe viruses. Overdbaugh et al suggest that
some highly pathogenic human immunodeficiency viruses
night also, by analogy, be creplicacion-deficient and
that the AIDS viruses commonly studied may represent
only a selected subpopulation, those capable of in
vitro replication and not toxic for host cells. I[f
AIDS virus isolates could be obtained and evaluaced
iirectly from fresh human tissues rather than after in
s 1itro propagation, it might be possible to better
understand their structures and activities. (Source:
.cience, Vol. 239, 19 February 1988, p. 906.
Copyright 1988 by the AAAS.)

Cat AIDS crosses the Atlantic

A virus related to the AIDS virus but which
affects cats, is reported to have surfaced in
3ritain. Feline immunodeficiency virus (FIV), was
liscovered last year in California.

Tim Gruffydd-Jones and colleagues at Bristol
University report the first case in Britain.

The team is keen to emphasize that the disease is
not transmictcable to humans, even though the feline

disease shows similar effects and is almost certainly
related.

The cat was a neutered female domestic shorthair
1ged eight years. It was sent to the veterinary
school after an 18-month illness. The symptoms
included fever, lethargy, lack of appetite and
proneness to secondary infections. These were
relieved by ant”biotics, but after five months there
was no improvement and the cat was destroyed.

Virus particles which resemble FIV were found in
the blood. Tests to confirm this are beiag carried
Jut at Glasgow Veterinary School, and a survey is
under way to see how common the infection might be
among cats. The disease has probably been around for
some time. It may have accounted for some infections
1ttributed to feline leukaemia or other disease.
Teline leukaemia has been called "cat AIDS", although
e agent that causes it is not related to the human
virus. (Source: New Sciencist, 4 February 1988)

Research instrumentation

Noutical tweezers oluck living organisms

Researchers at AT4T Bell Laboratories in New
Jersey have developed an optical tech-.que to trap and
manipulate living organisws. The technique will
»nable microbiologists £7 carry out experiments on
Living micro-organisms that are not possible at
oresent.

Arthur Ashkin and his colleagues have trapped
micro-organisms in a laser beam for the first time
without damaging them. This technique is «known as
laser trapping. The technique is said to be "so
rle,ant and a0 simple” that any university could
{fevealop such a tool for its microbiologists.

in a laser crap, particles are pushed to the
~entre of a laser veam by radiation pressure. The
sentre of the beam is, in effect, “he aye of 2
radiation storm from which particles cannot escape.
\s the laser beam 13 moved the particles trapped in
ne centre are dragged along with ¢,
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It ts ly recently, however, that the
researchers have trapped living organis=as wiZhoul
damaging them. ?rzv_musly. laser Seams were =30 h0T
and cooked the organisms they trapped.

Ashikin overcame this problem last vear usiag an
infrared laser. Micro-organisms are relativeiy
transparent to infrared radiation and are unaffected
by an infrared laser beam at low powers.

Ashkin discovered this fact when he was studring
some non—living particles that were trapped dv an

infrared laser. He noticed that there were bacteria
in the sample.

Ashkin then carried out further experiments on
micro-organisms. In these he observed the

reproduction of the bacterium Escherichia zoli and
yeast cells. —

Ashkin points out that the technique is suitable
for more than just observing micro-organisms. Ia a
series of experiments last year, he demonstrated that
the technique was a tremendously powerful tool for
manipulating micro-organisas.

In a2 recent series of experiments, Ashkin dragged
a bacterium into a glass fibre so that it could be
introduced into another sample. Ashkin found that by
using two laser beams he was able to hold both ends of
a rod-like bacterium and rocacte it.

He suggests that particles found within the cell
could be trapped and used as probes to map out fine
details of the internal structure of the cell.
(Source: New Scientist, 21 January 1988)

Protein separation scale—up

with advanced matrix design and unique column
construction techniques, Dominick Hunter are
introducing a new technology for chromatography -
Shallow Bed Liquid Chromatography (SBLC). This
provides fast, high performance, low-pressure liquid
chromatography of proteins. MEMSEP 2000 makes this
technology available to users who need to scale up
their laboratory processes. Details from:
Paul Rogers, Dominick Hunter Molecular Separations,
Dominick Hunter Filters Led., Durham Road, Birtley,
Co. Durhawm DH3 2SF or on 091 410 5121. (Source:
Biotechnology Bulletin, Vol. 7, No. 2, March 1983)

Laser beam used to cut chromsomes

Hamamatsu Photonics and the Japanese Nacional
Institute o. Agro-Environment Science have
success fully used a laser beam to cut chromosomes at
any desired site. The method could significantly ease
mapping of the human genome. The argon laser is
controlled by a compucter. Pieces cut off must de at
least 0.3 microns long. The cut-off portions can then
be separated by centrifugation. (Extracted from
Japanese "hemistry, 28 January 1988)

An automated system purifies monoclonals

A high-speed automated system, MadLab, for
purifying monoclonal antibodies, has been introduced
by Oros Syscems (Cambridge, Mass.). The system uses
developments in artificial intelligence, :hemical
engineering and biochemiscry to purify an
uncharaccerized monoclonal to 75 per cent purity, a
level sufficient for all except therapeutic uses.
Purification is completed within a2 matter of hours,
says Oros, giving yields of up to 2 zrams/day with
minimal losses, an important consideracion, since
crude antibody can cost well over 3$3,000/z3. Mablab
employs affinity chromatography that uses Protein A -
1 component of the cell wall of Staphylococcus
aureus - as an affinicy ligand. urreant manual
purification of monoclonals requires 3 wezk osr more to




Juriiv 222l new momaclonal. The most widely used
nanual method involves preciprtation >f proteins from a
:rude antibody mixture, followed by ion exchange
thromatography and, generally, gell filcration.
MabLab will Ye priced at aboutr 3100,300.

lhemical Week, 2 March 1988)

The
{Source:

Novel automatic gene amplification system

Cetus and Perkin-Elmer have jointly introduced an
1utomated gene amplification system based on the
solvmerase chain reaction (PCR) technicue. The system
includes the GeneAmp research reagent kit, which
asrovides 3 heat-stable DNA polymerase and other
ceagents, and the DNA "thermai cycler”, a
aticroprocessor-controlled temperature cycling
iastrument that performs the rapid temperature changes
ind incubations aeeded for PCR gene amplification. 3By
1$ing the heat stavle enzyme (derived Irom the
arganism Thermus aquaticus), researchers can avoid the
2xpensive, cumbersome task of adding new enzymes after
everv PCR cycle. According to Cetus, the new system
can amplify a target DNA sequence in hours against the
iavs ov weeks typically required by conventional
=methods. Potential applications for the new system
include ONA cloning, the expression of new proteins,
research into genetic disorders, forensic analysis of
tissue samples, tissue typing and the development of
iiagnostic tests for infectious diseases such as
leukaemia and AIDS. (Extracted from Chemical
Marketing Reporter, 30 November 1987)

Computer screening reprieves test animals

Researchers at the Univeraity of Surrey are
offering to pharmeceuticals companies a rapid test to
screen out compounds that are likely %o exhibit
particular toxic effects. The scientists claim that
their method would have been able to predict such
ctoxic effects of the anti-archritic drug benoxaprofen
(Opren).

The new method of predicting whether potential
irugs will be toxic to humans may one day allow
pharmaceuticals companies to reduce the number of
tests they do on animals to meet current regulations.

David Lewis, Dennis Parke, and Costas Iloannides,
of the university's department of biochemistry,
identify potentially toxic compounds by examining
computer graphics. They are now combining information
on the electronic structure of a molecule with details
of its three-dimensional conformation to improve the
accuracy of their predictions.

The aim of the test is to find out which of the
two families of enzymes, universal in human cells, is
capable of breaking down the compound. The enzymes in
these groups break down 95 per cent of organic
zompounds - such as cigarette smoke or petrol fumes -
that enter the body. Much of this type of metabolism
takes place in the liver, «hich is why this organ is
sften the first to suffer from a toxic drug.

The two families of enzymes are called the
cytochromes P450 and the cytochromes P448,
Cytochromes P450 metabolise organic compounds into an
innocuous form which the body can easily eliminace.
Cytochromes P44B, on the other hand, activate the
subscances into forms which can interact with DNA, so
causing cancer,

Initial research showed that molecules which are
flat and thin, such as benoxaprofen, fit into the
ictive site of the cytochromes P448, But globular
molecules are more suitable substrates for the
cytochromes P450.
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As a result, modelling =he shape 5f the molecuies
with the help of computer graphics can hel)p
researchers to predict which group 0f enzvmes will
break down a certain compound in the body. However,
the team is now also incorporating additional
information on the electronic structure >C the
sompound.

Using one of the factors is insufficient an its
awn but vith both, the team says that it can
differentiate between substrates of zytochromes 24350
and P448 with 95 per cent accuracy. (Source. New
Scientist, 3 March 1988)

Superconducting biomagnetic measurement svstem

Shimadzu Corporation and Tokvo Denki University
have jointly come out with a multi-channel
superconducting quantum inter ference biomagnetic
system capable of simultaneously weasuring up to seven

channels of feeble magnetism generated >y living
bodies.

The brain, heart, eyes, lumgs and limbs of human
bYeings and animals -re known to generate feeble
magnetic fields. The magnetism is generated >y action
from the activation currents of cardiac muscle and
nervous cells and cthe magnetization of accumulaced
magaetic substances. The activation currents are
generated by the movements of ions (charged particles)
inside and ocutside the cells when these cells are
activated, which generate feeble currents. The
electrocardiogram is obtained by measuring the
potential difference on the body surface generated by
the sctivation currents of the heart. 3rain vaves are
obtained by messuring the poteatial difference on the
skull's surface that is generated by the activation
currents of the brain.

The feeble magnetic fields generated by the
activation currents exert their influences even
outside living bodies. Therefore, by measu: ing chese
feeble magnetic fields externally, various irformation
relating to the internal activities of bodies can be
very accurately known by the non-invasive method.

The newly developed superconducting biomsgnetic
measurement system enables the information from seven
specific signal sources to be measured similcaneously
in real time. It is therefore highly effective for
mapping the body's magnetic field distribuzion and for
pinpointing the locations from where these signals are
being generated inside the body.

The system uses a secondary differential foram
pickup coil that has a pronounced effect in
elizinacting the influences of external magnectic
fields. Thus, measurements can be performed almost
anywhere without having to use a2 special chamber such
as a magnetically shielded chambe:.

A superconducting quantum inter ference device
(SQUID) that is presently attracting attention as a
sophisticated superconducting electronic element is
used as this system's nagnetic sensor. This sensor
uses a quasi planar Josephson junction, the RF-SQUID,
developed by the company jointly with the Institute of
Physical and Chemical Research. It is made encirely
of nicbium, which features an excellent heat cycle
scability between cryogenic temperatures and room
temperacture .

By merit of these outstanding characteriscics,
the system is expected to lead itself to diverse
applications, including the diagnosis of cerebral
maladies such as epilepsy and senile dementia, the
discovery of various kinds of physical abnormality in




smnection with the hear: and eves, ind the liagnosis
3¢ infanc Yeart and cerebral irregularities.
Source: _ETRO, December 1987)

d4i gh-resolution hvdroxvapacite colum Zor
a1 zh-gser formance liguid chromstograpnvy

Toa Nenrve Xogyo X.K. has developel a new
avdroxvapatite colum and put it on the zarket as a
separation medium for high-performance liquid
cnromatography. The new columm product features an
2xcellent capacity for separating proteins, nucleic
1cids or carbohwdrates.

The hydroxyapatite granule developed by the
tompany is completely spherical and porous, and has
the average 3f 2 or 3 micron particle size. The new
column packed with the granule is mechanically scrong
2nough Zo show the pressure limit of 130 «g/cm= , and
1as axcellent chemical stability. It is, therefore,
an extraordinarily efficient column for rapid
separation 9f Yiopolymers such as proceins {especially
monaoclonal antibodies), peptides, nucleiz acids, amino
acids and 2nzymes. The column is also stable in many
denatured reagents, such as SDS or urea. Therefore it
is applicable to separate membrame proteins or nucleic
acids in the presence of the denatured reagencs.

As compared with existing analytical colums
available on the market, the new hydroxyapatite column
has about 10 times longer life expectancy than the
ather hydroxyapatite colums. (Source: JEIRO,
December 1987)

8iosensor with long service life

NEC Corporation hss come out with a biosensor
featuring a long service life expectancy which can be
used cepeatedly. It enables measurement of blood
sugar values speedily from an extremely small sample
5f blood. In the future, it is expected to be used as
a sensor in artificial internal organs through an
integration of its control circuit.

8iosensors integrate a pair of field effect
transistors on one side o a sapphire wafer, and an
the other side a thin film containing a glucose
sxidase enzyme. When the sensor comes into contact
with glucose in the blood, an electric potemtial of
d1fferent magnitude is generated allowing the blood
sugar value to be read out from the potential
difference.

A major disadvantage of this type of sensor is
zhat accurate measurements become impossible when
proteins in the blood adhere to the sensor's surface.
Thus, it does not lend itself to repeated use.

To overcome this obstacle, NEC Corporation
zovered the biosensor's sensing section with a thin
Zilm of albumin, a type of protein which prevents the
oiosensor's properties from deteriorating.

{5ource: JETRO, January 1938)

Moderately oriced multi functional bSiosensor

Associate Professor T. Katsube and his research
sraup of the EZngineering Faculty's Electromic
Ingineering Depariment, Saitama University, Japan,
have developed 4 multifunctional biosensor capable of
simul taneously sensing the quancities of sugar and
urea axisting in the dlood.

This i3 4 new type of sengor that fixes several
enzymes independeatly sn a amall chip Sy the
nanufacturing method xnown as the "electrolvtic
polymerizatinn methnd”. More specifically, the
sensor's sapphire wafer is irranged with se.aral sjate

eleccrodes, each provided at its tip with an enzyae-
immobilizing film that enables various kinds of
substances to Ye sensed simultaneously.

The enzyme-immobilizing film is produced by
immersing 2 sapphire wafer fitted with gate electrodes
and platinum electrodes into an agueocus solution
containing pyrrol and eazyme. A voltage of adbout
1.1 V is then impressed an the solution. The pyvrrol
is polymerized, and a thin polypyrrol film containing
enzymes is growm on the wafer. B8y impressing the
voltage on only specific gate electrodes on the
sapphire vafer, it is possible to produce the film
only on those electrodes, thereby enabling separate
enzvme films to be created accurately on che
individual electrodes.

The resesrch group succeeded in immobilizing
glucose oxidase, a glucose decomposition enzyme, bv
the same method, and is presently engaged in further
research to immobilize urease, 2 urea decomposition
enzyme .

The associate professor claims that the bHiosensor
can be produced for less than 100 aniece, and that a
disposable biosensor will, in all probability, be
commercialized. (Source: JEIRO, January 1988)

Plant tissue culturing svstem

Toyobo's (Japan) new Plantex plant tissue
culturing system includes a pciyester fibre mat and a
polystyrene vessel. The mat supports a culture in
liquid medisa. Cell growtn is excellent because
nutrients and oxygen are transferred quickly. If
culture conditions have to be modified the medium can
be changed without transplanting the cells. The fibre
mat messures 358 x 58 x 4 am and the vessel
80 x 60 x 20 mm. The system costs 100. (Excracted
from Japan Economic Journal, 20 Februsry 1988)

Electrical cell-fusion apparatus

Nihon Bunko Kogyo (Tokyo) has begun marketing a
continuous—flow electroporation and electrical cell-
fusion apparatus to speed the introduction of foreign
DNA into cells and enable the rapid creation of hybrid
cells. The device, marketed under the name CET200, is
teported to be the first of its type and will permi:
the large-scale processing of cells. The heart of the
device is a2 flow chamber sandwiched between two panel
electrodes. The use of panel electrodes allows the
establishment of a stable, homogeneous electrical
field within the chamber, which dramatically improves
the efficiency of electroporation and cell fusion.
According to the cowmpany, hybrids between protoplast-
derived tobacco leaves and carrof rools can he
obtained with a yield of 10 per cent at a processing
rate of 100,000 cells per minute; foreign DNA can be
introduced into cells with 95 per cent efficiency at a
processing race of 100,000 ceils per minute.

Nihon Bunko Kogyo anticipates selling about 100 of the
$20,000 units during the first year.

(Source: Bio/Technology, Vol. 6, January 1988)

Magnetic imaging homes in on early cancers

Cancer alters a person's blood chemistry in a way
that shows up on images produced by nuclear magnectic
resonance (MMR), according to a researcher ac Beth
lsrael Hospital in Boston. Experiments with plasma
now suggest chat these imaging machines may be able to
4iagnose cancer at an early scage.

Eric Fossel, as3ociate professor of radiology act
Hacvard Medical School, reported -ecently that his
technique can now detect cancer 97 per cent of the
time., AL a2 meefing on cancer research at the National




Institutes of Yealth in 3ethesda, Marvland, Fossel
reported the results of tests on 2,127 peopie. Fassel
somcated the Ylood plasma of people with denign and
taiignant tumours againsc that of norzal controls.

The spectra of nethyl and methvlene compounds in
Jlasma show 2 corsistent linewidth of ab=.t 30.5 hertz
iz patients with malignant tumours. Plasma from
Jacients with denign tumours, howerer, show a spectral
linewidth of 36.3 hertz. Linewidths for normal
Iancrols were easily discinguished at 4Q.l hertz.
assel puts the threshold for cancer ac 33 hercz.

Fossel has no firm explanation for the change in
zhese lipoprotein lipids, dut he speculates thac the
crange in blood chemisctry is not created by the Iumour
iiself but by the body's response to cancer. Chemo-
ind radio-therapy also appear to alter the readings on
the WR; as 3 zumour recedes, the linewidths -
increase. “hen patients relapse, the linewidths
lecrease again.

Fossel's technique cannot distinguish between
iifferent types of cancer. Furthermore, pregnant
women and patients with benign prostatic hyperplasia
showed the same linewidths as patients with malignant
tumours. Fossel notes that people with high levels of
triglycerides or those suffering from gram—negative
shock produce false positive readings.

Currently Fossel has detected cancer only in
patients wvho already have tumours. He has induced
cancer in guinea pigs, however, and says he has
detected the disease when the cancer has proliferated
to about 1| million to 10 million cells.

Fossel hopes to hone his technique to detect
cancer before a solia tumour shows up and to screen
seople at risk of cancer. (Source:. New Scientist,
4+ February 1988)

Du Pont 's DNA sequencer emplovs fluorescent
nucleot:de analogues

Du Pont's new aulomated instrument for sequencing
ONA zhains represents the sort of technological
advances cthat the US Mational Academy of Sciences says
is needed throughout the human genome project. The
sequencing system, which the company began shipping
last month, centers on some clever chemistry that
allows computerization of a process that had been
sainfully slow. The Du Pont sequencer has been deemed
"elegant"” by Leroy E. Hood, professor of biology at
California Insticute of Technology and one of
the developers of a competing automated system
marketed by Applied Biosystems Inc. (ABI) of
Foster City, Calif.

The automated systems are modifications of the
“idely used enzymic sequencing technique that was
developed in 1977 by Frederick Sanger and co-workers
it the Medical Research Council in Cambridge,
ingland. The enzyme in question is DNA polymerase,
which uses a single strand of DNA as a template to
make the complementary strand of the double helix from
the four nucleotides deoxvadenosine 5'-triphosphate
(dATP), deoxyguanosine 5’ -triphosphate (dGIP),
{eoxytnyniidine 5'-triphosphate (dTTP), and
deoxycytidine 5’ ~triphosphate (d4CT?).

In the Sanger enzymic sequencing mecthod, a single
strand of the DNA chain whose sequence is to be
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determned is used as the tempiate. 3ut instead >
complete complementarvy strands being swnthesized,
process is interrupted by chain-terminating
aucleoctides that dlock further growth.

™

"

Tour different reaczions are carried Jut. Zach
employs a primer DNA sequence and radiolabeled 3AT?,
4GT?, 4TTP, and d4CTP, but uses a differenr cnain-
terminating analogue that corvresponds to one 3{ ™he
four aucleotides. The chain termnators are
I,)~dideoxynucleotides that lack the 3'-hydroxvl grous
needed to form a phosphodiester bond. Therefore,
vhenever the enzyme encounters a chain terminator
instead of a normal aucleotide, the growth of che JNA
chain is arrested.

The resulting products from each reaction are a
mixture of DNA fragments of varying lengths. Ffor
example, the reaction to which the dideoxy anaiogue of
dATP is added produces a family of oligonucleotides
that all end with JATP.

The mixtures are separated by polyacrylamide gel
electrophoresis, a technique that can resolve DNA
fragments differing in length by a single nucleotide.
The bands on the gel ave visualized by
autoradiography, a slow process that takes days. Zach
band is a DNA fragment ending with a known base, whase
length can be determined by the distance it travels in
the gel. An experienced worker can interpret the JINA
sequence from the gel pattern.

The Du Pont system also uses DNA polymerase and
chain Cerminators to mske a family of partial
complementary copies of the DNA to be sequenced.

Du Pont's dideoxy chain terminators, however, are
tagged with fluorescein dyes. Each emits light of a
slightly different wavelength when excited by an argon
laser.

Because the chain terminators can be
distinguished by their emission spectra, the Du Pont
system combines a2ll four in one pot rather than using
separate reaction chambers. The resulting mixcure of
DNA fragments is separated on 2 singie lane of a
polyscrylamide gel. The idenctity of the nucleotide
terminating esch band on the gel is then deterwmined by
its characteristic fluoresceat emission.

Uging fluorescence rather than autoradiography to
visual ize the bands allows the electrophoresis gels %o
be read as soon as they are run. The Dy Pomt
sequencer employs a scanning sysCem that can read up
to 12 lanes of a gel asc & time - thac is, 12 different
DNA chains can be sequenced at once. The data are fed
to a microcomputer that reconstructs the DNA sequences
according to the order of appearance of each
fluorescence signal.

The ABI instrument also makes use of fluorescent
tags - not in the chain terminators, like Du Pont's,
but in the short primer oligonucleotides needed to
initiate DNA synthesis. Du Pont asserts its system
allows more flexibility and minimizes errors. None
the less, ABL's system also capitalizes on
computer-controlled datas acquisition and analysis for
speed. Indeed, borth firms claim their sequencers can
identify about 10,600 nucleotides per day. In
contrast to the average of about 50,000 nucleotides
per year that the National Research Council estimaces
a skilied vorker could identify using the established
Sanger mecthods, that speed is remarkable.
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Ilastrument for faster testing

A new instrument has been patented (US 4,721,335)
to run simultaneous tests on 50 human Cissue specimens
Sy pathologist D.J. Brigaci of Pennsylvania State
“niversity's medical centre (Hershey, PA) for Fisher
Sciencific (Pittsburgh, PA). Stained slides are
produced for diagnostic examination much faster than
asing current manual methods (1.5-2.5 hours, versus
days). (Extracted from New York Times, 19 March 1988)

General

Snzvmic catalysis in supercricical fluids

The rate of enzymic oxidation of cholesterel 1in
supercritical carbon dioxide is increased by
co-solvents that enhance cholesterol aggregation,
iccording Lo a4 team of resmarchers from the department
3f chemical engineering at the University of
california, Berkeley. T.W. Randolph,

Jouglas 3. Clark, Harvey W. 3lanch, aad

John M. Prausnitz note thiat experiments using
supercritical fluids can offer insight into the
interactions becween enzvmes and soivent because small
thanges in pressure or Ctemparature near the critical
s01nt can result in large changes in solvanc
properties. They used alectron paramagnetic resonance
spectroscopy with spin-labeled enzyme ind cholesterol
to study the conformation of the anzvme. The rate of
reaction increases when cholesternl 11 more tighecly
aggregated, as 1L hecomes when i1schutyl or tert=hutvl

Now A" C G waT o
TereAes

alcohol is used as a cosolvent. (Reprinted with
permission ‘rom Chemical and Engineering News,

25 January 1988. Copyright (1988) American Chemical
Society.)

Picture of HIY infection in US

At the request of the White House, 3 team of
epidemiologists from the Centres for Disease Control
(CDC) recently performed an intense review of the
numerous studies that measure rates of infection
human immunodeficiency virus (HIV) in the United
States. (DC concluded that the AIDS epidemic
continues "o focus on the established risk groups,
whose ranks sre filled by homosexual men and needle-~
sharing 4rug abusers and ctheir sexual partners. As
for heterosexuals in the so-called “zeneral
population”, the rate of infection remains remarkaoly
low, or a fraction of 1 per cent. How long this lull
in the AIDS storm will lasc is not known.

for

The ©DC report is the first to pull together all
the surveys that are complete or currently under vay,

Publuhed or unpubluhed [ndeed, the phrase
‘personal communication” is the most frequent
creference citation in the report. [n an attemot to be
truly comprenensive, hundreds of sources were
canvassed during Octoher 1987. The data come from
local healch departments, federal agencies, and
medical research institutes.

However, CDC warns the #hite House chat large
3aps in xnowliedge still axist. The report correctly
states: “The various surveys and studies differ in
sampi tng, tnclusion and exclusion criteria for
sub )ects, rigour of ascertaining risk information, and




resuizing Yias. The resuits, thereiare, Iannot alwarvs
se walidly compared”™. Regardless, the IIC reporz ises
2212% 3 piciurve, Or cather 2 =ontige, of cuyrreat HIV
iafection in the Un.ted States, and as such it is a
zseful document even though the image =mav de a bit
Lapressionistic. (Extracted Ifrom 3Science, Vol. 119,
¥ January 1383, p. 153 v¥ 4. 3o0oth. Copyright 1933
2% the AAAS.)

Fixing nitrogen

Nitzrogen accounts for roughly 75 per zenz of zthe
11 that we Sreathe. Sut this nitrogen is useiess %o
The living cells af almesc all plants and animals,
which rely an a select group 3f organisms -~ mosC
aotadiy Ylue—zreen algae and the bdacteria an the roots
3¢ alfalfa and peanuts - that can "fix™ aitrogen, or
:ombine it with other elemencs into a Siologically
iseful Zorm. Traditionaily, atmospheric scientists
have thought that these organisms vere zhe major
source of fixed nitrogen but one graup of researchers
=as faund that lightning may Ye Joing as much as Ralf
2f the job.

Zdward Franzbiau and his cclleagues at the New
Mexico lastitute of Mining and Technology in Socorro,
aeasured the aitrogen compounds produced by lightning
and found that each lightning flash {ixed more
aitrogen than had bYeen previously predicted. 3y
aultiplying the molecules fixed per flash by the
average nuaber of lightning flashes on earth -
approximacely 100 per second - they calculated that
lightning produces about half the score of fixed
atmospheric aitrogen.

The measurements are difficult and even
dangerous. Because these measurements are unconfirmed
and contradict airborne measurements of nitrogen
compounds produced by lightning, some scienZists
question the new conclusions, dut others believe the
findings warranc attention. (Source: Science News,
Yol. 133, 2 January 1988)

Gold-filled discovery in transplancs

Tissue transplantation may have a shining
future -~ if gold proves to be as precicus as recent
resegrch on neural transplants suggests., By filling
envelopes made of viruses with colloidal gold and
fusing them with nerve cells, scientists at the
University of South Florida in Tampa have bSeen zble to
track the migration of transpianted cells and measure
their survival.

Used for vears as a cell marker, the gelatin-like
zolloidal gold is easily distinguished by its vellow
or bright whice appearance through a aicroscope.

Gary W. Arendash and his co-workers took advantage of
gold's shining qualities and devised s model syscen
applicable to transplantation science, The
researchers mixed gold with a solution of harmless
Sendai viruses that had been broken apart by 2
detergent. Pieces of the viral envelopes
spontaneously regrouped as detergent was removed,
forming whole envelopes thst contained the zold
colloid., Made from a virus that avidly fuses to
vertebrace cells, the gold-filled Sendai virus
envelopes attached to neural cells thset were later
trar.splanted into rats.

8y scanning transplincted ctissue for signs of
3old, the scientists were able to f3llow the migracion
of transplancted cells through areas of "he racs’
brains, and to decermine that the frinsplanted cells
survived a3t least three months. 3oth locaction and
viability are crucial to inderstanding che fate >¢
nerve-Cissue transplants, vhich nave atiracted
attention and controversy as potential treatments
conditions l:ixe Parxinson’'s disease., It snould he
possible to similariy lable ather Types »f crlls used

for
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for transplants and that the gold/Sendar syszem =izt
settle the debate sver whether adrenal cells
transplanted into the drain for treating Parxiason’s
actually survive, or instead release nerve—cell-
stimulatiang factors defore their leazh.
Science News, Vol. 133, 10 Feoruary 19383)

\Sourzce:

D. APPLICATIONS

Pharwaceutical sod medical applications

Firsc trials for a malaria vaccine

A new and potentially cheap vacciae against
nalaria nas been cested successfully ia humans Iar ne
first time. Not omly is it the first vaccine against
the dlood stage of the parasite to have Yeen :ested iz
huzans, bul 1T was isolated and syncthesized at a
laboratory in a developing country.

Much of the parasite’s life cycle is spent iaside
cells and the bdest hope for the immune system Is 9
catch it outside. The first chance comes when the
so—called sporozoite stage is ianjected by zhe
mosquito. Sut that ouly circulates in the dlocod for a
few minutes before invading liver cells. it breaks
out of the liver in the merozoile stage and iavades
red blood cells, vhere it sultiplies zany Cimes and
causes fever. In the third, or gametocyte stage, 2
biting mosquito sucks in the parasite and goes on to
infect another persom.

Teams around the world are trying to develop
vaccines against all three stages. Gametocyte
vaccines are under developsent, but they would not
protect the individual;, they would only prevent the
perasites being transmitted.

Most work has concentrated on the merozoite stage
in the blood, and that is the target of
Manuel Patarroyo and his team at the Institute of
Immunology st the Hospital San Juan de Dios in
Sogota. They have spent several years chewmizally
dissecting the malaria psrasite and have produced and
tested 50 per cent of all the proteins in the
aerozoite stage from Aotus monkeys. They identified
four peptides that seemed to offer protection wvhen
given as 2 vaccine to the monkeys. Two of Chem seemed
to delay the onset of zslaria by 2bout 2 week, the
other tvo seemed to offer almost complete protection.

The researchers have recencly produced a
candidate for & human vaccine based on three 3f these
chemicals and tested it in 13 volunteers from the
Colombian armed forces. They vere young and heaslthy,
and vere allowed to withdraw frow the trials at any
stage.

The results of the trisl, though not conclusive,
sre hopeful. The three controls came off by far the
worst, but three people given one jparticular
combinstion of vaccine doses were completely clear of
the disease within 21 days.

There is scill a long wvay to go before a vaccine
can be available for widespread use. The trials, doth
in monkeys and people, will have to be repeated by
independent resesrchers. The formulation and dose
will have to be perfected. It would cost under
20 pence s dose if produced on a large scale.

(Source:. New Scienctist, 10 March 1988)

Yaccine fignts malaris without antidodiesy

Researchers in the US and Switzerland have
developed an experimencal malaria vaccine that ioes
not induce an antibody response, byt rather
concentrates o the cell-mediated aspects of imnunic v




22 t™he iisease. The zew vaccine stimuiates 3
:>moletely diiferent part 3% The immmme respoase and
13 dirzeczed against 1 iifferent stage :in the
Jarasite’s life-cycele.

The malaria parasite, which infects aore than
13 mliion people and threateas 30J million wore, is
acreasiagiy resistant o e Jrugs currently used.
The 1eed for a vaccine is urgent.

Jur ing the past vear, researchers have tested
IiTee vaccines on humans. All emploved antigens xnown
23 stimulate the production 9f antibodies against
23r ous stages Of the malaria parasite. The most
racent advance vas reporzed in March, when Colombian
rasearchers Zested che worid's first vaccine against a2
1304 sctage of the aalaria parasite and conferred
sarzial imwnity on three volunteers. The other two
iTiais were also only partiaily successfui.

Mrny scientists have pointed to a lack of
Zy-relation hetween levels »¢ ancibodies and
.=munity. At the end of last vear, Louis Schofield
ng his colleagues ac New York University Medical
School showed that substances could kill malarial
parasites in the liver itself without involving
antibodies at all. They implicated a substance called
jamma-inter ferom, which acts dy stimulating cells to
secrete substances that are lethal to parasites. The
latest vaccine is also active against the liver stages
md does not involve antibodies.

Jerald Sadoff and his colleagues at the Walter
Reed Army Inscitute of Research in Washington have
developed such a vaccine, working with scientists from
Praxis Biologics, of Hochester, New York, SaithKline
and Trench in Swedeland, Philadelphia, sad the Swiss
Serum and Vaccine Instituce in 3erne. They inserted
the gzenes for malaria antigen, called the CS protein,
into 2 harnless strain of the Yacteriuva Salmomella
tvonimur ium wvhich then expressed the antigen. w“hen
animals take the antigen orally, macrophages take up
chese “acteria vhich then colonize the liver and
induce a response Co both the Salmonella and the liver
szage of the mglaria parasite. The vesearchers tried
the vaccine exoerimentally on wmice. The vaccine
orotected two thirds of the =ice.

Although these experiments were carried ut om
nice, there is every reason o De optimisCic about a
similar vaccine for humans. The CS orotein used in
the vaccine has been shown o de safe and parcially
protective in humans, as have the Salmonella
hacteria. The scientists have already shown chat they
zan insert the gene for the CS protein of the human
sarasite ?lasaodium falciparum into Sslmonella and
that it then expresses the nalaria antigen.

Any really effective vaccine against an organism
i3 complex as the malaria parasite is likely Co have
I3 zontain omponents that elicit bSoth antibody and
cellular immune responses. This experimental vaccine
7ay nave brought this possibility 2 stage nearer.
.3ource. New Scientist, 5 Mavy (948)

Artemisia _ioins the antimalarial acsenal

A Chinese weed may provide loctors with a new,
>5ten . drug to trest maiaria. The lrug, called
irceether, has proved effective 1gainst the malaria
sarasite, Plasmodium falziparum, "oth in vitrn and in
inimal experiments. OUncCors hope to Segin clinical
irials oy the #nd ot the vear.

A comwictee of the Worls Healih drganization that
i3 responsible for developing antimaiarial idrugs
instigated the work dv American, Swiss and
3ritish scientists n 1995,

chinese,
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Arzeether s effective against ilae diood sZages
3¢ e malaria parasite i(The aecozorzes). 30 far, e
drug Joes 1ot 100k promising as a2 dreventative
seasure. ~To be practical,”™ Cranfield savs "for
preventisn, an antimalarial mrst scay in the diood
fx, say, a veek, as Zhiorogquine ioes, and ionlinue I3
suopress the Darasite as it enters the dlood. ALl
that ve xnow 30 Zar abouZ arteether suggests hat it

is shortlived and needs to de Zaken sevezal tizes a
day. "

Arteether is a classic case 3f a irug developed
Yecause scientists zoticed the aedicinal eifect >f a
aatural product. For ceaturies Zhe Chinese have
reated people suffering from malaria with a
preparation of the wveed Arlemisiz annua. a1 1372,
hinese scientists isolated he plant's active
ingredient - a molecule they cailed ginghaosu, which
zontains a peroxide dridge. Aracld 3rossi, the leader
of the research, says that the jeroxide group is
essential o the drug’'s mmtimalar:ial activity,
althcugh scieantists do not know exactly why.

Scossi, deputy director of the laboratory af
analytical chemistry at one of the US's National
Instituctes of Health, and his colleagues have
concentrated on producing a chemically very similar
derivative of qinghaosy that is more potent and which
the Yody assimilates more essily than the natural
drug. Brossi’s search for an analogue dbuilds on work
by Chinese chemists. Qinghaosu is only sparingly
soluble in ail or water so the gut does not absord it
wvell. The z~teether molecule retains the active
peroxide group, but an ethyl ether group replaces an
oxygen atom, making the molecule aore lipophilic. The
wolecule is soluble in oil and can bYe administered as
an intramuscular injection.

Scientsts assessed arceether's anrimalarial
activity in vitro agsinst clones of two strains 3{ e
malaria parasite. One, whichn is cosmon in [ndochina,
is resistant to the usual sntimalarial drugs -
chloroguine, pyrimethamine, sul fadoxine 2ad quinine -
but is suscepcible to mefloquine. The other strain,
srevalent in Sierra Leone, is also suscepcible zo
mefloquine and resistant to chloroquine, pvrimethaaine
and sul fadoxine. In both cases, azZeether proved
twice as potent as the nstural ¢rug ginghaosu.

In cests on groups cf mice carrying a tange of
strains of the parasiCtes variously tesistant %o
antimalarial drugs, arteerner proved more potent tham
the natural drug. Sciencists at the london 3chool of
fdygiene and Tropical! Medicine are now cunning Toxicizy
studies in mice, vats and dogs. The firsc clinical
tests on people will Se against ceredral malaria, the
no0st deadly fora of the disesse.

If developing coutries are to
4111 have 2o be cheap. Currently,
drug 19 expensive. SAPEC, a Swiss
is zarticipeting in WHO's work and produces the
relatively small quanticies needed for axperiments.
Cranfield says that the producers of the weed in China
need to team up with a large pharmeceuticals company
to produce an affordavle drug. Svnthestis 2f the drug
irom scracch, says Cramfield, is cumbersome and
difficule. (Source: New Scientisc, 31 Maren 1383

Suy arteether, i€
says Cranfield, the

chemicals zompany,

Recombinant vaccine shows promise 1gainst deague
fever

Scientists have reported progress in genectically
sngineering a vaccine for dengue fever, a severe viral
fisease of global significance that s deginning o
spread to North Amer:ica. Public health officials have
axpressed increasing concern about the mosquito-borne
lisease, which is endemic to much of Asia, Africa and




STy 3ne Jentral America. Jeveldroment 2f 1 vaccine
*1s Yeer nampered, “owever, by a2 deculiar
m3racteristis 3% the dengue virus: Antibodies
iZainst lengue tend o promoZe rather than drevent
fection wizx :loselv telates sirains 3f che deague

Shtag-iuk Lat, 3 researiter with the Xational
iastitute 3% Allergy and Infeczious Jiseases :in
3etnesda, MD., reporzed at a National Instiztutes af
“eait™h seminar zhal a novel apprrach I3 vaccine
ilevelopment 21as so far conferved :zomplere srocection
13aiast dengue in =ce. The vaccine is now deing
t2sted I chesus aonzevs.

Most viral antidodies - whether naturally
jlsurring or vaccine induced - recognize and dind %o
e mter envelope of a3 Zarget virus. 3ui strains of
ne dengue virus can Sind o such antibodies and
subvert them o enhance the virus's ability to
infect human monocytes. Antibodv—enhanced
infection can lead to a potentially fatal syndrome
iavoiving intecrnal bleeding, severe dehvdration and
shock.

ai’s approach is based on work by scientists at
the miversity of Rochester (NY), who found that
antibodies against a so-ctalled anomstructural procein,
ocroduced inside the monocyres to help assemble new
viruses, zan protect against dengue vithout emhancing
re-infection later. The non-structural protein,
dubbed NS-1, is produced in wonocytes after a dengue
virus "™Mijacks" cthe cells' generic machinery. It is
zritical to virus ceplication but is never actuslly
Lacarporated into new viral offspring. Althovgh the
aecnhanism of protection is not well understood, there
is evidence that ¥5-1 antibodies recognize
iengue-infected monocytes and destroy thea before the
“itus %as a chance to reproduce.

More than 100 =million cases of dengue fever and
its 7ore severe form, dengue haemorrhagic fever, are
2stimated o occur each yeasr worldvide. Concern about
its spread to the North American continent was spurred
Yy the recent introduction into 17 scates of Aedes
a2ibopictus, a mosquito that can transmit the disease
+ery efficiently. (Extracted from 3cience News,
7al,. 133, 16 March 1988)

Znz

—————

to fight an immune disease

Znzon (South Plainfiela, NJ) has filed its first
new drug applicaction with the Food and Drug
Administration, The application ianvolves the drug
solyechylene glycol (PEC)-adenosine deaminase, which
treacs severe combined immunodeficiency disease
(SCID). The disease - which affects children and is
zaused by a deficiency of the enzyme adenosine
deaminase - is fatal unless children are kept in
protective isolation or undergo bSone marrow
transplantation, an speration that is not always
successful. SCID treatment wicth PEG-adenosine
ieaminase replaces the missing 2nzyme, which is
essential for the differentiation uf white 5lood cells
that are cricical to the immune system's funcZion.
Znzon's process i-volves acttaching PEC o an enzyme,
thereby 4isguising :t from the Sody's immune system.
That minimizes adverse side effects and allows he
snzyme Co remain in the Yodvy longer. (Source:
shemical deek, ) February 1988)

GM-CS5F to treat none-marrow disorder

Imnunex (Seattle, WA) has achieved good resulrs
33ing 2 blood protein 2o treat patients with a
bone-msrrow disorder. The nsturally nccurring hormone
granulocyte~macrophage colony stimuiating factor
(GM=-CSF) is said to Hoost growth of white Hlood cells,
and was :zteated by the hiotachnology zompany using
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gene-splicing Techniques. In an Iamunex stulv, aigac
sufferers > avelodvsplastic swmdrome ~ 1 -oncifiam
@t ich stuats production If white Ylood cells >+ the
Yone narraw - were iven :oastaat inCravenous M-CSF
I 2 Two-ueek m, l-week 2fZI schedule. TesZ resulls
showed a raised whize-cell count and reducea :hances
2% infeczion. YNone of “he patieats :n zhe =ests
oragressed o leuxkemia.

Meaawhile, Australian researcners, at ne Wwrval
Melbaurne Hospital and udwig institute far lancer
Research, delieve it could have applications ia icher
areas where the immune system Ilags, such as in >one
azrrow Zransplants, leukaemia, burn:, cancer and
passibly AID5. The hormone also protec=s partients
against the side-effects of anti—cancer drugs. &
ameliorates the usual decresse in wnite diood cells
which Zollows the administration of che anti-cancer
drug, meiphalan. The hormue aat 2nly elevates the
level o7 «hite Slood zells: it also activate, them
Yecome hetZer protectors against infecziom.

The horwone was originally isclated a decade ago
5y researchers from the Walter and Eliza Hail
Institute of Medical Research and Melbourne University.

The researchers now plan o embark " :liaical
trials. (Extracted from Wall Street Jjournal,

17 December 1987 and New Scientist, 7 April 1983)

Diagnostic test for sickle—cell anaemia

Scientists in California have developed a simple
and highly sensitive test to detect sickle-cell
anaemia, an inherited disease of the Slood that
frequently affects people of African. Mediterranean
and Asian descent. The test, called Joshua, for Joint
Sickling daemoglobin Universal Assas, is dased om a
monoclonal antibody specific for sickle-cell anaemia.

Gordon Longerbesam, of the T.awrence Livermore
National Laboratory, says tha. developing countries
could use the test to screen for sickie cell ansemia.
Unlike the current disgnostic technique,
electrophoresis, Joshua does not require crained
technicians and expensive equipment that needs
electrical power.

According to the World Health Organization, about
200,000 Habies are born each year with sickle-cell
ansemis. Many sufferers die in childhood and few live
ifonger cthan 40 vears.

A recent study by the National Insticutes of
Health (MIH) in the US found that 15 per czenz fewer
babies vith sickle cell anaemis die if doctors
diagnose the disease before the infants reach the age
of four months, and treat them with prophylactic
penicillin, A panel 2zt the NIH recently recommended
that all newborn babies should be scicened for
sickle~cell anaemia. Eleven states in the US have
already made such screening mandatory.

longerbeam says cthat the simplicity of the testc
means that it could be used in parts of the developing
world where screening for sickle-cell disease mignt
not othervise take place. However, the new test is
designed o complement electrophoresis, not replace
it. Eleccrophoresis will still be necesssry afrer a
positive result from the Jcshua test, to determne
whether a patient has the disease or is aiy a
carrier. (Source: New Scientist, 31 Mavch 1988)

lnsulin 2ill a boon for diabetics

A group of lsraeli researchers at Hadassan
dospital in Jerusalem has deveioped an insulin

preparation thac diabetes sufferers can take %y mouth
instead »f Hv injection,




The new d;ethod 2f taking insulin is in early
zrials. It :suld Se an alternative o the

one=0if injections, subcutineous injection

zlinrzal
+X1SLI0
sumps and nasal spravs, which are still mainly
»xperinental.

The Israeii group started working im the idea >f
amlatiag the anatural flow of iasulin from the
Jancreas to the liver, Yv making it absorbadle through
Ihe iatestine.

They had to overcome two problems: che insulin
noiecule is too large o pass through the intestinal
wall, and tasulin cannot be taken by mouth in its
aormal form, Yecause the Jigestive svstem would Sreak
it dowm.

The group discovered, however, that insulin could
2ass through the intestinal wall into the bloodstresm
1i tC was mixed with a decergent. ‘!mfortunately, the
ietergent used was toxic. 3ut once the principle was
2scablished, Ziv found that natural bile salts did the
same job, allowing up to 10 ser cent of the insulin
{in:ected directly into the gut of laboratory rats and
iogs) to be absarbed. The insulin could also be
arotected {rom digestive attack by adding a substance
lerived from sovbeans or chick peas that inhibits the
2azymes that would bresk the insulin down.

They also had to ensure that it would be absocbed
gradually, rather than naturally emptying into the
small intestine. (Source: New Scientist,

15 Februscry 1988)

Japan produces first alpha-interferom drug

Takeda Chemical Industries and Nippon Roche of
Japan will introduce recombinant alpha-interferon as
the first recombinant DNA-produced drug in Japan. The
joiatly—developed drug will be marketed independently
Sy Takeda as Canferon-A and by Nippon Roche as
Roferon. Alpha interferon produced by a cell fusion
process ‘s already available from Sumitomo
Pharmaceuticals and Toray Industries. The new alpha
interferon is produced by £. coli into which the
proper gene has been inserted. <The interferon so
produced has (65 amino acids and a2 molecular weight of
13.237. Approval was zrauted in November 1987 and
narketing will ecart in early 1988, The drug is
1oproved for treatment of hepatitis 3, kidaey cancer
ind muitiple mveloma. Extracted from Japanese
chemistry, 28 January 1938)

Joint development of cancer treatment

Joint development of a new procedure using
tnterleukin=2 (IL-2) to treat certain types of zancer
is the aim of a research collaboration between
doffmann-La Roche and DJu Pont. The companies will
Ju Pont's SteriCell family of products to conduct
clintcal crials with Roche's jzenecically engineered
i.=2, a Lymphokine zhat plavs a major role in immune
svstem function. The 5teriCell products allow rapid
srocess.ng of a2 patient’'s blood cells, which are then
nixed with {L-2 to make lvmphokine-activated xiller
VLAK) cells. In some patients, cancer cells have been
1ttacked, leaving normal Zissue virtually unharmed
4nen LAK cells are administered back Zo the patient
@i1th additional IL-2. The treatment has led to
reiression of vartous xinds of tumors, including
nalignant melanoma and kidney cancer. (Source:
chemical Week, 3 February 1983)
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Uses of aloha interferon in variety of cancers

Alpna interferon (s finding use in Creating a
variety of cancers, according o 3 variety of studies
on chronic myelogenous leukemia, mycosis fungoides ind
Kaposi's sarcoma. Low-grade nodular non-Hodgkin's
lymphoma cesponds well ta the drug, sccording Co
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X.A. Foon of Roswell Par Memorial Institute.
Side-etfects from -the necessary high dosages :Zan
frequently be controlled. Multiple aveloma patients
are also showing some response to the drug, according
co studies at M.D. Andersor Hospital & Tumor Institute
and the hmiversity of Jisconsin (Madison). The
University of California at Los Angeles scientist

R. Figlin says the drug produced a 15-20 per cent
response rate in patients with renal cell carcinoma.
3ladder carcinoma responded well to alpha interferom
in 20-30 per cent of cases, according to N. Vogelzang
of the University of Chicago. Side-effects such as
high fevers, hypertension and cardiac arrhythama can
e modified by taking the drug so side-effects accur
during sleep or by taking acetaminaphen bdefore taking
the interferon. Gradually increasing dosage can also
reduce side-effects, although this may also reduce
therapeutic benefits. (Extracted from Medical World,
8 February 1988)

Albumia mav cake the toxicity out of caacer
treatment

A research team from the pharmaceutical
department of Strathclyde lniversicty and the Slasgow
Soyal lafirmary has developed a new approach to
dealing with the problem of toxicity in chemotherapy
treatment for cancer. The technique relies on the
fact that blood vessels develap abnormally in cancer
tumours. The results in animsl tests and human
studies are ssid to be promising.

Tumours produce chemicals that stimulate blcod
vessels to grovw rapidly into tumours ind supply them
with {ood ard oxygen. The valls of such Slood
vesgels, hovever, do not have the same muscular
structure of those that supply normal organs. “hen
drugs are used to reduce blood flow to organs, by
making the muscular walls of the arteries contract so
the arteries constrict, the flow of blood into tumours
is unaffected, thereby increasing the blood flow
relative to normal organs.

Neville Willmott and his colleagues at the
infirmary have encapsulated the anticancer drug
adriamycin into microspheres of numan albumin. These
measure only about 40 micrometres in diameter when
loaded with the drug. The microspheres are small
enough to flow freely chrough arteries and veins bdut
jam in the networks of capillaries found in organs
such as the liver, lungs and kidneys. Capillaries are
only 7 micrometres in diameter on average.

“hen drug-loaded microspheres are injected ints
arteries leading to target organs in rals, tests show
that the spheres become jarmed in the capillary dSeds
in the organs. Studies in human cancer patients show
that when similar drug-loaded amicrospheres are injec-
ted into the circularion, while the patients are being
gZiven synthesized angiotensin [I, a potent artery con-
strictor, :he effect is to concentrate the microspheres
in the tumour, where they are needed. Clinical tests
to assess the value of the technique are now being
planned. (Source: New Scientist, l4 April 1988)

Drug reduces chances of bresst cancer recurring

Treatment with bromocriptine, a drug that lowers
levels of the hormone prolactin in the bBody, might

reduce the chances of breast cancer recurring after
surgery.

A team led by lan Fentiman at the Clinical
Inconlogy Unit at Guy's Hospital, London, has snown
that giving bromocriptine to women substantially
teduced the numbers of dividing malignant cells

present in the breast at the time of surgery. The

drug probably slso reduces the risk of cancer cells

spreading from the site of the primary tumour and
forming new growths elsewhera in the dDody.




3Jramocriotine 31ocks the produciiom 3f prolactin
w Ine pityitary gland. Tentiman's <eam zave either
cTamycriptine 3t an iaer? clacebo %o 38 women wita
2arlv dreast :zancer for Zive ijays delore surgery
1nd far several davs aftervards. The loactors
“easured the amount 5f INA, which lepends on the
osraportion of dividing ceils, in 3 sample of Tissue
Izom the zumour. Thevy found chat samples from the
+omen given Yromocripiine zontatned Iar fewer
itviding cells than chose from the women given the
~laceho.

4

These results suggest that bdromocriptine, which
10pears to have no side effects vhen used in this way,
zouid at least partially teplace chemotherapy aimed at
oreventing the spread of cancer. The toxic drugs used
in chemotherapy might be carcinogenic, and often have
anpleasant side~effects. Bromocriptine might reduce
the risk of recurrence more eifectively, as well as
beirg more pleasant for the patient. (Source:

Naw Sciertst, 14 April 1988)

TGF-alpha against breast cancer cells

A technique to nullify growth factors secreted by
Sreast cancer cells could be ready for testing by
early 1989, according to M. Lippman of the US National
Cancer Institute. The strategy apparently works in
J0th estrogen—dependent and estrogen-independent
cancers. All solid tumours produce transforming
growech factor alpha (TGF-alpha). Antibodies to
TGF-alpha inhibict in vitro cancer cells. Growth
factor secretion and tuwmour growth are inhibited by
antiestrogens such as glucocorticoids and tamoxifen,
which induce production of TGF-beta instead. TGF-beta
appears to act as a negative autocrine growth factor.
TGF-beta itself is not an acceptable anticancer drug
because it also inhibits the growth of skian and
Stonchial epithelium. Ancibodies are able to
counteract TGF-alpha, however, which the body does not
ordinarily produce. Animal and %oxicology studies on
TGF-alpha antibcdies must be conducted before clinicsl
trials can begin. (Extracted from Medical World,

25 January 1938)

New leukemia trestment

Lederle Laboratories’' new treatment for acute
non=-lyaphocytic leukemia "Novantrone” (mixtoxantrone
nvdrochloride), is che first anticancer
chemotherapeutic agent to be approved for msrkeCing in
the US since 1983, Lederle officials say.

"Novantrone,” according to lLederle officials, nhas
heen shown as effective as daunorubican a leading
inticancer drug in the field, “Novantrone” is said to
1ave fewer side effects, however, thus shorteaing
satients' stays in the nhospital and often allowing
them CO receive cancer Cfreatment oan an out=-patient
“asis. Company representatives say thac the idrug is
bYelieved to interrupt the furction of DNA in Zumour
cells by forming a bridge betwecon ONA scrands and
osreventing cell division and replication and by other
mechanisms including exterral electrostacic disruption
af che DNA helix.

"Once in the body,' 'Novatrone' underzoes what we
call three-compariment discribution. Following
diseribution, the drug (s rapidly removed from the
blood, sequestered in the deeper tissures nf che body
and slowly released back into the Slnodstream. 1lhis
three-phase distribution prolongs the drug's
nalf-life,” says Dr. Denneth Cartwrizht,
gice~president of clinical research for the medical
cesearch division of Amerizan vanamid’'s Lederle
Laboratories. (Extracted from Chemical Markering
Reporter, 18 April 1983)
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Jiagnostic zest for urinarv Tract cancers

Researchers 2t Nippen Xavaku :Tokvo!, warking :ia
collaboration with Katsushi [shii at zhe Saizama
?refectural Research lenter, nave leveioped 1 aew
2nzvme-linked immuno-assay Ior early dezecziom »f
cancers of the urinary =ract aad Teproductive drgans.
The test uses a2 monoclomal antidody that >inds z3
aasic fertal protein (BFP). 3FP, which ishi:
discovered in 1974, is produced ¥y =many czelis 3f zhe
develaping foetus HSut not by zormal adult cellis. The
orotein is msde by certain Zumour cells, nowever, ani
the presence of SFP in the serum is a good eacly
predictor for stomach, colomn, bladder, urirary tract,
prostate gland, and uterus cancers. Nippon Zavaxu
plans to apply to the Japanese Soveranment soon Sor
permission to manufacture the test and hopes Zo aIfer
2 diagnostic kir by next summer. (Source:
3io/Technology, Vol. 6, February 1988)

Commercial oroductiom of ZPO

Orcho-Cilag (UK} will begin commercial production
of EPO, an erythropoietin prepsration. Its arent
Jonnson & Johnson (US) will produce the normone in the
US. This is the first commercial scale production of
erythropoie.in worldwide, and involves the use 2f the
gene that controls erythropoetin levels in the human
body. Erythropoietin stimulates production of red
blood cells, and thus has aajor potencial in the
treatment of anaemia, particularly in haemodialysis
patients. Its side-effects can include arterial
hypertension and vascular cowpiicaticns. The firms
have applied for marketing approval in the US and
parts of Western Europe. {Extracred from Le Monde,

29 January 1988)

Down's syndrome detection

Tescing pregnant wvomen's Siood gestriol levels is
more effective than aipha-foetoprotein levei screening
in Down's syndrome detection, according to H. Cuckle
of St. Bartholomev's Hospital, London. The 3lood
cestriol levels of mothers carrying Down's syndrome
children is unususlly low. Some 45 per cent of Down's
syndrome foetuses can be detected By combining
varisbles on blood ocestriol levels, alpha-foetoprotein
and maternal age. (Extracted from Clinica,

20 January 1988)

A safer method to detect blood clots

Qoctors are hoping that by injecting a
radiosctive, genetically-engineered antibody into a
patient’'s bloodstream, they can detect blood clots
more quickly, safely and accurstely. <Called
antifibrin antibody imaging, the method may
revolutionize the diagnosis of blood clots, according
to Dr. Abzss S. Alavi, chief of nuclesar medicine aad
professor of radiology at the Hospital of the
University of Pennsylvania.

Blood clots can cause strokes or heart attacks
when they travel to the brain or pulmonary arteries.
However, once a clot is pinpointed it can be dissolved
w#ith drugs. The method involves the 1nject:ion or the
radiosctive antibody that travels to the biocod zlot
and emits radiation. The blood :lot can then Se
detected within an hour by a special zamera.

The new method of imseging, combined with 2 jung
scan, may eliminate the need for commonly used Cests
such as venograms, in wvhich dye is injected into Zhe
vains, While venograms are effective in finding
clots, the dye can cause ynwanted reaction, and Zhe
injection itself can trigger a clotting response.

(Source: International Herald Tribune, 10 March 1943}




Snzvae yffers brizhter lurture

Clinical srials starc zext vear of 1 dipstik
“mich zan indicate in just 10 minules whether a
satient has 2 dacterial infeccion. Instead of waiting
2avs for 2 result from the laboratory, the Joczor dips
e s2ick first info a urine sample and hea inco a
aixcure iacluding an enzyme extracted Irom Zfireflies.
The aixture lights up tf the tes:z is positive.

lt is the latest application 9f bioluminescence
wnich promises %0 turn the patholagy laboratories
3f the 1393 into while-you—wait units at health
centres.

All living cells use adenosine triphosphate (ATP)
23 zarry energy if ATP is mixed with Iwo compounds
extracted from fireflies - luciferin and the enzvme
tuciferase - the energy is released as light. The
amount 2f lighe given off is directly proporcional to
he amount of ATP, which shows how many micro-
srzanisms were in the original sample.

Tn practice, a sawple is amixed with a reagemt,
such as apyrase, vhich degrades amy non-micrabial
ATE., Then the ATP which is contained in the bdacteria
cells is extracted with trichloraetic acid and mixed
with the luciferin and luciferase. The light is
wseasured by a luminometer.

Robert 3rown of the Roval Signals and Radar
Escablisnment believes that switching to techniques
that use solid-state devices to pick up the light
could "reduce the price of the detector from a few
thousand to a few hundred pounds”.

Equipment asnufacturers are already discussing
such a3 move, which would make ATP assaving even move
competitive. By using specific reagents or treacing
samples with antibiotics which will off particular
strains of bacteria, it is possible to develop tests
ot specific infections. Amersham International tis
asing a simplified version of the technique for its
dipscick, which will be used initially to detect
infections of the urinary tract.

The food and drink industry is also verv
interested in ATP because ATP testing makes it easy To
check every patch of a product and the results are
delivered before the goods leave the factory.
(Extracted from New Scientist, 18 April 1988)

New therapy blocks newborn jaundice

A novel technique for managing jaundice in
newborn infants is proving successful in clinical
trials, researchers report. The experimental
asrocedure, which involves injecting a synthecic bdlood
orocein into affected babies scon after dDirth, may
greatly simplify treatment o5f one of the mosc {requent
md troudling complications fo occur during an
tnfanc's first few days of life.

Newborn jaundice is the result of an abnormal
accdmulation of bYilirubin, a yeilow pigment that is
me of the breakdown products of haemoglobin, the
axygea-carrying component of dlood. Lt accurs when
snusually large amounts of 2 newborn's red Slood cells
are destroyed, such as when the newbara’s Slood type
is incompatible with its mother's. It also sccurs
frequently in normal premature infants, and 1n some
full-term bYabies, hecause the immature liver is
incapable of clearing even normal levels aof Hilirubin
‘tom the blood., [f not tr2ated promptly, newboro
jaundice, or hyperbilirubinemia, can result in
permanent brain damage.

Working under the direction of Accallan Xappas,
physician=in-chief at Rockefeller University Hospital
in New York City, a research team designed a synthetic
protewn, called Sn-protoporphyrin, that mimics

haemoglobin in the blood Yut that zontaixs 2in instead
of iron as its central mecal atom. The
pseudo-haemoglobin dinds o the enzyme that aormaily
converts haemoglobin o bdilirubin, preventing ceal
haemoglobin from interacting with the enzyme. Thus
haemogiobin is excreted without ever geizZing zonverted
zo hilirubin,

After years of studies o animals and on
adulzs suffering jaundice due to liver disease,
the researchers recently treated 53 newbora,
full-term infants with jaundice due to Hiood—group
incompatibility. Those trials, performed in Greece,
reduced biliruwbin levels Sy as much as 34 per cen:
and cut the need Ior ultraviolet therapy =cre than
40 per cent.

The only side-effects reporzed were Iransient
redness of the skin in two infants who received the
Silirubin enzyme inhibiter and light treatment
concurrently. The researchers say those zffects may
be eliminated by changing slightly the vavelengths of
ultravioler light used in those cases. (Extracted
from Science News, Vol. 133, 16 April 1988)

AIDS drugs research fccus for more than fifrv
companies

Fifty-five companies are researching or have
developed a total of 77 products to diagnose, prevent
or treat AIDS, says Pharmmceutical Manufacturers
Association. However, not all the products currently
in development will be approved, but other products
will be discovered and developed as research continues.

Pharmmceutical industry scientists expcess
"cautious optimism” that while there is vet 20 cure
for HIV infection, effective treatments will Se found
to prolong life, restore immune function ané halc the
progress of the disease once it is diagnosed.

Products already approved include nine diagnosctic
tests to detect the presence of antibodies tc the
vicus, the drug "Retrovir™ (AZT) to arrest the
development of AIDS, and "Pentam 300" for Pneumocvstis
carinii pneumonia.

Other products being developed include
1S antiviral drugs, 22 imsunomodulactors (to
strengthen the immune systea), two anti-infectives,
17 diagnostics and 10 vaccines. (Extracted from
Chemical and Engineering News, K 29 February 1988)

Second AIDS trisl

The US National lastitutes of Health (NIH) and
the biotechnology compsny MicroGeneSys have announced
anotner clinical trial of their jointly developed
vaccine against AILDS. The vaccine, vhich consists of
the gp 160 envelope protein from HIV, the virus
causing AIDS, is to be administered to 72 healthy
seronegative nale and femsle volunzeers at six
federally sponsored Vaccine Evalustion Unics.

The firsc clinical trial of the vaccine that
began in October involving homcsexual men will
continue. B3ut so far only 31 volunteers out of the 31
required have been found.

The six Yaccine Evaluation Unics - at 3aylor
College of Medicine in Houston, Texas; Johas Hopkins
University and the University of Maryland in
Baltimore, Maryland; Vanderbilt University in
Mashville, Tennessee; Marshall University in
Huntington, West Virginia, and che University of
Rochester in Rochester, New York - will recruit
volunteers locally. Two test groups will receive
differing dosages of the actual vaccine, and control
groups will receive either recombinant hepstitis B
vaccine or zhe adjuvant alum. (Source: Nature,
Yol. 331, 28 January 1988)
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As promisiag -escits 3% 2 smail :sliatcal rial =
222 AIDS drug ATT were reported Irom the Netherlands,
sesting 3% rnother 4rug Ior Iomdating the pmeuzonia
wssaciaved with AIDS received a >oost irom the US
Syvernment, 1nd 1 new iloproved iiagnestic zest Iar the
iisease was launched in he USA.

The Jutsh studv, aithough limited in size and not
slaceho conzrolled, appears Zo give a glimmer of hope
stat AZT may Se able o prevent people infected with
zne 31V virus from developing zhe fuli Slown disease.
5 scientists, however, have cautioned against
Jver-inzerpreting the new results.

The sciencists at the University of Amsterdam
aedical centre and twvo Dutch health services have
cecorted that AT, also knewn as zidovudine,
significantly reduced the blood levels of the HIV
wirus in 13 out of 18 =en infected but not showing
Jvert symptoms. Swolien lymph nodes shrank and the
lLevels of the particular white blood
cells - CD4+lymphocvtes — attacked by the virus rose
slighely.

A larger trial, in 1,500 overtly healthy patients
with HIV actibocéies, is being undertaker in the USA to
see if AZT can prevent or at least slow down the
ievelopment of the disease.

Meanwvhile, the US Governmenc has given a
darner-Lambert drug, trimetre=xate, special status to
allow it to hHe given To patients with pneumonia
zarinii even though testing and approval of the drug
are not complecte.

SmithKline 3eckman's Bioscience Laboratories
subsidiary has launched a new test for antibodies to
IV, called Hivagen, which in trials gave no "false
Jositive” or indeterminate results. It will be used
5y blood banks and other laboratories instead of the
WJestern blot test, which is currently used as a
zonfirmatory test following an initial ELISA test.
(Source: Chemistrv and Industry, 7 March 1938)

Extension of zidovudine trials in children

In early April, doctors in the US began trials to
find out how effective the drug zidovudine is in the
treatment of AIDS in children. The Nactional Inscitute
2f Allergy and I[nfectious Diseases in 3ethesds,
Marviand, has named 2ight centres to take gzart in
c2sts on children with AIDS or other symptoms related
o infection with the human immunodeficiency virus
CHIV) .

Doctors need to conduct trials on children
independently to those on adults, because HIV actacks
:hildren at a2 time “hen their immune systems are still
jeveloping. John Modlin, associate professor of
saediatrics at Johns Hopkins Medical Institutions, one
af the eight centres participating in the study,
says: "Children and adults are different nosts zo the
AIDS virus, and the age when the zhild encounters the
virus may affect the course 5f the disease.”

Catherine Wilfert, a doctor at Duke University in
Noreh Carolina, who is zo-nrdinatiag the study, says
that a "phase one trial” to examine the toxicity of
tne drug in children is already in progress. This
study involved 16 children aged between thres months
and 12 years attending three different centres in the
JS. Some have taken the drug siace the trial bdegan in
October 1986. Others jnined the study anly three
nonths ago.

The researchers hope to pubiish results of that
study at the beginning of May, d>ut 4ilfect says: “In
jeneral terms, the CoxiciCy i3 at least as well

tolerated as it is in adults.” Ia adults, zidovudine
zan zause anazmia severe 2nough %O warrani repealed
Yiood transfusions. Noc all pacients czan zalerace :=.

“ilfert also says that doctors participatiag in
the toxicity trial notea improvements in niidren
suffering from neurological :omplications. YNone 2%
the children has died. However, the study is
relatively small, and some children have participazed
for mly a shor: zime. (Source: New Scientist,

31 March 1988)

AIMS Siotech develops direct test for AIDS

In the race to discover a more accurate, faster,
and cheaper test for AlDS detection, Canada's AIMS
3iotech Corp. is cleariy leaving the 25-some otner
AIDS research companies behind in a wake of
breakthrough discaveries.

AIMS Biotech through the company's wholly-owred
subsidiary, AIMS Research Corp., and its licensed
affiliate, Virunostics lac., has started commercial
testing for the AIDS virus through viral culturing.

Jacil now, diagnosis of an AIDS viral infection
was made through the detection of antibodies, an
indirect method based on inference. For the firsc
time in the fight against AIDS AIMS Biotecl. is able to
offer a direct test for the virus itself.

AIMS® viral culturing method comes act a time when

every scientific breakthrough is vital in combating
the spread of AIDS.

The disease is spreading at a shocking
79 per cent infection growth rate, say officials at
Atlanta's Center for Disease Control (CDC). With
current antibody testing procedures providing
inconclusive results, and failing under the increasing
demand from the public for fascer and nore accurate
testing, AIMS 3iotech is pocised as a medical innovator
and as a market leader in the fignht agsinst AIDS.

For those who go for voluntary testing, the
period spent waiting fcr testing is as high as three
months in New York City and seven weeks in
Los Angeles. Jumping in with a four-week wait in
San Francisco, its health officials warn that waiting
times will only increasse if more effective testing
means are not implemenced.

Currently, it takes from four to six weeks after
testing 0 srovide results. Even then the results are
orly 95 per cent sccurate and valid for some six
months. In some cases, when a person tests positlive
for the presence of antibodies, an entire battery of
tests must then be administered, involving incressed
time and expense in confirming the initial resulct,

dorking with researchers in Canada at the
University of Saskatchewan, in Saskatoon,
Saskatchewan, and at the Armand-Frsppler Institute in
Montreal, Quebec, and with US researchers at the
3iskind Pathology Research Laboratory of the Mount
Zion Medical Center and Hospital in San Francisco,
AIMS has developed a viral testing systeam which has
the capabilities to process 100 tests per day and
should be readily available on s commercial bHasis in
late 1988,

Until the FPDA grants approval for the cesting,
AIMS #ill conduct zommercial ctescing on a physician
ceferral basis only through its licensed Virunostics
affilisce at the company's Sutter Street laboratory,
adjacent to Mount Zion hospital in 3an Francisco. The
company does not need FDA approval ro offer the
service tn a clinical laboratory but #ill need the
Government's approval when licensing the system to
nther laboratories.




AIMS 3iotech will apply for investigational aew
irug status for its testiag system, the precursor o
set.ing formal approval, in the beginning of 1938,
For aore information comtact: AIMS 3iotech lorp.,
-ist Floor, 1176 Georgia Street, Vancouver, Sritish
Zotumbia, VOE A2 (604) 688-0671. (Extracred ‘rom
PenavStock News, Vol. 9, No. I, 12 januaryv 1988)

New AIDS test

Cetus (US) is developing a test than can detect
AIDS virus genes in patients with negative viral
culture tests. It gives results in under four days as
azainst four weeks to assess curreat infectioa by
tulturing a virus. Aatibody tests successfully
indicate vhether or aot people have been infected by
the virus but fail to indicate vhether they still
zarry the virus or its genes. The new test uses Cetus
proprietary polymerase chain reaction gene -
ampiification technology. (Extracted from European
chemical News, | February 1988)

Another AIDS blood test

SmithKline Bio-Science Laboratories (SKBL) of
®hiladelphia, 2 unit of SmithKline 3eckman, is making
an entry in the already crowded field of AIDS blood
zests. SKBL expects its new test, Hivagen, to replace
the Western blot test, the current standard for
confirming the presence of antibodies to the AIDS
virus, HIV, in a blood sample. The test, 2z ot ding o
an SKBL spokesman, has shown no false-positive results
in clinical trials and has reduced indeterminate
results 5-fold to 10-fold, compared with the Western
Slot assay. Western blot tests, he adds, can falsely
tdentify up to 5 per cent of those tested as infected
with the AIDS virus. The Hivagen assay contains six
pure, genetically engineered Sragments of the HIV
virus. [f HIV antibodies are present :in a blood
sample and bind to at least two types of those
iragments, the sample is considered positive for
AIDS. On the other hand, the Western blot test uses
antigens that are only partly purified, sometimes
leading to incorrect results. In addition, Hivagen is
automated and requires no interpretacion whereas the
Hdestern blot test is manual and subjective. The test
‘s available immediately. SmithKline Beckman is also
<orking on AIDS vaccines and drugs for use in AIDS
therapy. (Source: Chemical Week, 2 March 1983)

HIV-2 diagnostic Cest

French biotechnology helped American doctors
tetect the first person in the United States infected
<ith HIV-2, the second A10S virus, which had been
iiscovered less than two years earlier.

The patient, a woman from a West African country,
11d not nave any of the known risk factors associated
71th AIDS. The presence of the virus had also not
Seen jetected by tests used since 1985 to screen out
che more common HIV-1 virus.

Theoretically, it was possible for this woman to
jonate her blood and thereby infect many others with
AIDS without ever being detected.

The HIV-2 test, currently marker'd in several
Zuropean and African countries, has vet to be approved
by the US Food and Drug Administration.

Diagnostics Pasteur the company that developed
the test - & joint venture between the Pasteur
Institute and France's second largest pharmsceutical
company, Sanofi - is optimistic that this woman's case
4ill help it receive quick approval to distribute the
test, Elavia HIV-2, in the United States. As yet,

Zlavia HIV-2 is the only commercially available test
for the HIV-2 virus.

The product's rapid creation resulted ‘rom zhe
successiul blend of commercial demands and the
company's proximity to a storehouse >f AlDS-relaced
Tesearch at the Pasteur Insctitute. The institute
first ideatified zhe KIV-2 virus and shared :-redit
with US researchers for the discovery of the HIV-1
virus.

The test kit is composed of a plascic strip with
tvo wells. One well is coated with a bSiochemical
solution that includes an extract of lymphocytes, or
white blood cells, bearing the lab-cultured HIV-2
virus. The other well, designed as a coatrol, is
coated with identical cells that have not deen
tnfected with the virus.

In a test, part of the blood sample is soured in
both vells. If the blood is carrying the HIV-2 virus
and, therefore, its antibodies, those antibodies will
begin reacting with antigens of the lab-produced virus
in the first well. The reaction, aided by certain
enzymes, causes the well to turn a yellow-orange .
within three hours.

If the blood sample is healthy, there would
normally be no colar change. However, up o
3 per cent of normal blood samples may carry
non—specific antibodies not linked to the AIDS virus.
These antibodies could react with the lymphocvte cells
themselves, also causing a2 vellowish coloratiom.

To prevent misreading this result as positive,
the control well is used. The non-specific antibodies
would cause the same coloration in the control we'',
indicating that they, not the HIV-2 antibodies, caused
the treaction.

Only if there vere a significant difference in
the color density in the two well. could doctors
conclude that the blood sample actually was czarrying
the HIV-2 AIDS antibodies and, therefore, the AIDS
virus.

The control well reduces the chance of false
positive readings from 0.5 to 0.l5 per cent.

Patents are pending on all facets of the
manu facturing process, including a patent on the HIV-2
virus itself. (Extracted from International Herald
Tribune, 16 March 1988)

New test will simplify svphilis detection

A new Cest for the diagnosis of syphilis, a
venereal lisease that is re-emerging in North America
and which hag been linked by some to the spread of
AIDS, will make decection of primary and secondary
infections much easier and faster. For the firs:
time, one simple test using skin lesion samples will
quickly and accurately diagnose the disease during the
infectious stages.

Development of the test comes at a crucial time.
Zven though syphilis is treatable, a five-vear trend
to lower rates has recently reversed. The tesc is
being developed by Allelix Diagnostics, a spin-off
from Allelix Inc., in collsboration with Serex
[ncernational Inc. of California, and is due sn the
market next year.

The number of syphilis cases reported in the US
in the first 46 weeks of 1987 increased 32 per cent
over the same period in 1986. Many of its victims are
newborns «ho die before their first bircthday.

The increased spread is parcly because the
disease i3 "under-tested", as it is very difficul: to
obtain a viable organism required for s definicive
diagnosis of a2 syphiliric lesion using darkfield




s1Ir3scd¥.  Ia additionm, some T The 128z are

Ladorious, time-zonsuyming, JfTen inaccurate,.and
:ire Technical experiise and spec:ail

mstrumentation.

Ner 30 ser zent of urrent Cests ire periormed
=> dezect antibodies zo Ireponema sallidum but they

indicate only that a serson has, at some time in The
sast, heen exposed o T. pailidum. Allelix's new tesc
will accurately Jetect the bacteria themselves,

Praving that a person is presently infected.

The zollaborat:on gives fl.elix DJiagnostics
exclusive worldwide marketing rights to the patenced
test and improvements. Much of the preliminary
rezearch was tunded bv Serex and conducted by the
Jaiversity of Texas Health Science Center and the
University of California, Los Angeles (UCLA) - zwo of
the world's most oarestigious eyphilis research
centres. UCLA is a2 World Health Organization
reference laboratory for svphilis.

The first of several products to arise from the
agreement is expected on the marker in 1989 and 1is
intended for professional use. Allelix predicts that
with the introduction of a rapid, accurate cest, the
world market for syphilis ctests could grow from
3US 25 million to over 3150 million in the next five
sears.

For more informstion contacu: Jeff Greenberg,
Commercial Director, or Dr. John Hurrell,
Vice President, R & D and Scientific Affairs.
Telephone (416) 677-0831. (Source: Company News
Release, 30 March 1988)

Ten-minute test could be ideal for developing
councCries

Laborstories in Britain will soon be able to buy
2 simple tesc for antibodies to HIV which takes only
10 minutes to carry out. The test, called the
HIV-Chek, which has been developsd by the American
company Ju Pont, may find its greacest application in
developing countries. It needs no specislized
equipment to read the result, has a long shelf life,
and neither the kit nor the reagencs need
refrigeration.

The HIV-Chek is much faster than the standard
Z1.ISA test which can take two to three hours. Du Pont
claims that the test is as accurate as an ELISA.
dilliam Burns, marketing manager, says that in trials
the cest had "a specificity of 100 per cent” - in
Jther words, it produced no false-positive results.
The test's sensitivity was about 39 per cent, so it
has a very low false-negative rate, too, he savs.

Du Pont's original idea was to produce 3 test
which needed only the addition of a drop of dilutea
slood. Such a test could pose problems if its
diseribution were not carefulls controlled. ~People
attempeing o test themselves may prod:ce a wrong
f{inding or be unable to deal with the consequences of
3 positive result without help, ind doutors may scart
tescting people without good reason - for insctance, an
Sehalf of employers or insuran-e companies.

In the US the Food and Orug Administration
licenses all ctescs because bload is considered a
pharmaceutical product there. In Britain there i3 no
regulatory framework for tests, though guidelines
issyed by the Deparrment of Heaith ind Social 3ecurity
specify, for example, that people having tests must he
adequactely counselled.

2u ?cont hopes that it has skirted this 2robles v
jesigning the test for use with serum or >lasma rather
than “hole blood. This would make it siightly more
itfficult for the lay person to use. The HlV-Chex
involves adding zither serum or plasma to the weil 1ia
the middle of the :apsule, Zollowed by a series >f
solutions for warhing and rinsing. The central well
comtains a2 Dembrane impregnated with geneticalivw
angineered antigen {(protein) from HIV-1. Lf
antibodies to HIV-1 are present in the added serum
or plasma, these will bind to the anzigen on the
sembrane.

The next step is to add a reagent containing
colloidal gzold. If ancigen—antibody complexes are
present, the gold will attach itself o them, and a
red spot will appear in the middle of the membrane.

The test has its flaws. Omne problem is thar cthe
antigen incorporated in the membrane is the envelope
protein of HIV-1. Some people infescted wizh HIV-!
anever produce antibodies to this particular protein,
perhaps because they are genetically incapable of
doing so. In addition, people who have recently Heen
infected with HIV may produce antibodies to other
viral proteins before they produce antibodies to zhe
envelope protein. HIV-Chek will fail to diagnose
infection 2t this time.

The second difficulty is that the test works best
on fresh serur or plasma, rather than that which nas
been stored frozen and thawed. (Source:

New Scientist, 14 April 1988)

Celltech's gzastric lipase agreement

Work by Celltech (UK) scientists may lead to the
development and markering of a new therapeutic for
sufferers from cystic fibrosis and chromic
pancreatitis. They have succeeded in isolating human
gastric lipase, an enzyme produced in the stomach and
in cloning and expressing it. Patients with the
genetic disorder cystic fibrosis and also those vith
pancreatitis (which may be drought on by alcohol
abuse) are unable to digest nutritional fats and as a
result suffer from malanutrition and the unpleasantc
prerence of undijested fat in cheir faeces.

Current therapy is by oral ingestion of a lipase
enzyme preparation derived frow che pancreas of pigs.
The challenge was to ideatify a naturally occurring
enzyme which is acid stable and so capable of oral
adninistration in low dorage. The exisctence of human
gastric lipase (secreted in the stomach racher than
the pancreas) had been a matter of controv: 'sy for
many vears, but the Celltech programme nhas deen
success ful in isolating it, proving its acid scability
and bringing it to the sctage where bulk production is
possible. (Source: Biotechnology Bulletin, Voi. 7,
No. 2, March 1988)

Will 1988 be ‘the vear of the liposome'?

In some ways, the maturatiun of liposomes has
typified the development of biotechnology: crests of
hype and expectation followed by troughs of
1isappointment and disillusion. Now, however, armed
with a much clearer understanding of the technnlogy's
limitacitons - as well as hov to better design and
manufacture these phospholipid-based microspheres -
companies are marching impressive numbers >f
liposome-encapsulated drugs into human trials. In
fact, more than 15 liposome sroducts are scheduled %o
be in US clinicals during the upcoming vear (see
table).
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LIPOSOME PRODUCTS LIKELY TO B3E IN THE US CLINIC IN 1938

Sponsor Therapeutic Application US States
The Liposome Co. Doxorubicin Cancer Clinic early 1988
The Liposome Co. Platinum (L-NDDP) Cancer Clinic early 1988

The Liposome Co.

Squibb (with TLC)

Gentamicin

Amphotericin B

Gram negative
infections

Fungal infections

Probably clinic in 1988

Probably clinic in 1988

Ortho (with TLC) Miconazole Vaginal antifungal Possible clinic in 1988

Barnes-Hind (with LTI) Water Dry eyes Completing phase II

Barnes-Hind (with LTI) Undisclosed Glaucoma Probably clinic in 1988

Cooper (with LTI) Metaproterenol sulfate Asthma In phase I

Usjohn (with LTI) Minoxidil Hair growth (topical) Clinic early 1988

Vestar Indium Tumor imaging In phase II/LII

Vestar Daunorubicin Cancer Probably clinic in 1988

LyphoMed (with Vestar) Doxorubicin Cancer Ia phase Il

LyphoMed (with Vestar) Amphotericin B Fungal infections Probably clinic in 1988

Ethicon (with Vestar) Non-steroidal Post-surgical healing Probably clinic in 1988

anti-inflammatory drug

Technology Unlimitea Inc. Insulin Diabetes Probably clinic in 1988
(partner undisclosed)

Technology Unlimited Inc. Undisclosed Cancer Probably clinic in 1988
(partner undisclosed)

Ciba-Geigy Muramyl cripepcide Cancer In phase I

During 1988, The Liposome Company (TLC,
Princeton, NJ) expects that two of ite partners will
test anti~fungal products on humans, and will produce
1 pair of anti-cancer formslations and one against
Gram negative infections. The firm is also developing
aon-steroidal anti-inflammatory drugs, va.cines,
topical ophthalmics, and sustained-release systems for
injectable proteins ard peptides.

Through its partners, LTI's liposomes are already
in che clinic for treating dry-eye and asthma, while
glaucoma and hair-growth formulations are scheduled to
begin trials in 1988. In the UK and Israel, LTI is
running its own tests of a doxorubicin liposome
against cancer, and the firm has also developed an
anci-fungal preparaction of amphotericin 8.

Once liposomes could be designed to meet various
specifications, researchers set out to optimize them.
This kind of spproach has allowed V:scar to increase
the shelf-life of its liposomes from weeks to vears.

Ve.tar's proprietary, targeted daunorubicin
formulation is scheduled to go into clinical trials
this year, as are psrtner—sponsored produccs agsinst
cancer, fungal infections, and post-surgical healing.
The company's indium-based tumor imaging product is
already in phase II/III trials, and Vestar's magnetic

resonance imaging enhancer might make it to the clinic
in 1988.

The three publicly traded liposn-- :.aliscs -
TLC, LTI, and Vestar - aave succeeder iising the
impressive total of $120-150 million o /+r - .« last

five years. But the potenctisl payback of liposomes -
with their ability to incresse potency while
decreasing toxicity - is enormous. For example, TLC
reports that the current markets for the three
anti-cancer drugs that it intends Co have in the
clinic this year total some 3575 million. (Extracted
from Bio/Technology, Vol.6, January 1988)

-est for alcoholism

A test for platelet enzymes monocamine oxidase and
adenylate cyclase could determine if s person is
alcoholic, even if the person has abstained from
drinking for up to four years, according to
B. Tabakoff of the US National Inscitute on Alcohol
Abuse & Alcoholism. Monocamine oxidase activity
declines significantly more when platelets of
alcoholics are subjected to slcohol than when
platelets of non~alcoholics are subject to the same
test. Adenylate -yclase activity in the platelets of
alcoholics is less stimulated by cesium fluoride chan
the same enzyme frowm non-alcoholics. Combining the
two tests correctly identified 75 per cent of
alcoholics. The test may indicate an inherent
predispoaition to slcohol abuse. A new study will
investigate enzyme accivity in children of alcoholics
with Type il alcoholism. Persons in the completed
study generally had Type I clcoholism. The role of
the enzymes in related disorders such as depression
will also be investigated. Such Liochemical markers
evenCually may prove a basis for cests zo identify
problem drinkers or even individuals genetically
susceptible to alcoholism. Intriguingly, recovering
alcuholics who had not drunk for up to four years



rasemble alconolics rather than aon-alcoholics in the
2nzvme assavs. lhat may De the consequence of
img-term teavy drinking or it may reflect an innate
inderlying genetic iifference in people predisposed to
alzoholism. The cesearchers have bYegun studyving
mildren of alcoholics o see if their enzymes snare

the sacrern seen in prodlem drinkers.

"Sych 2 test may prove 2 helpful tool o
anvsicians with patients who exhibit symptoms of
sicohol ism dSut Jeny it,” says George Marcelle,

1 representative of the National Council on
Alcohoiism. "And a blood test might heip identify
snildren at risk so they can be targeted for special
intervention."”

Nevertheless, Marcelle worries that such a test
would be perceived as a panacea for society's struggle
<ith alcohol. "The focus an biologic aspects of
alcoholism may be placing undue emphasis on the
phyvsical aspects of the disease and neglecting
asycho-social aspects,” he says.

Marcelle is also concerned about the accuracy of
the test and how the results would be interpreted -
especially for recovering alcoholics -~ because of the
stigma society still attaches to the disease.
{Extractsd from Science News, 30 January 1988 and
Chemical and Engineerir News, | February 1938)

Dental drug via biotechnology

Vipont Pharmaceutical, Inc., Fort Collians, Colo.,
saye its subsidiary, Vipont Research Laboratories,
Inc., has signed an exclusive research Jgreement with
the ?lant Biotechnology Institute of Canada to develop
a commercial production process for the compound,
sanguinarine. Sanguinarine is the base compound in
"Viadent" dental products.

According to Vipont officials, the potentisl for
zxtracting pure sanguinarine by this new biotechnology
allows Vipont o greatly increase production of the
compound for use in therapeutic drugs for dental and
medical applications.

The new technology is based on a discovery by PBIL
scientists that utilizes an advanced process for
sroducing sanguinarine by secondary elicitation
(extraction) from plant cell culture. A natural
compound of the bloodroot plant, sanguinarine has
antimi2robial properties and has been shown to be
2ffective in reducing and preventing dental plaque and
zingivitis in aumerous clinical studies. VRLI
scientists say the compound has potencial in sther
Jental and medical applications based on additional
properties discovered through clinical research.
Meanwhile, 3iotechnica Diagnostics (Cambridge, MA) has
introduced 2 diagnoscic cest for periodontitis, 2 qum
and tooth disease affeccing more than 50 million
Americans. The DMDX test uses enzyme or ONA coated
Japer points that are inserced at the base 5f che
tooth to detect active bacteris. Four teeth can be
tesced for three types of hacteria, after which the
points are sent to Biotechnica for analysis.
8iotechnica is currently developing an in~office
malysis test. Colgate Palmolive and Xytronix
(San Diego, CA) will be applying for FDA approval on
an in-o’fice kit rthat adds a reagent to the paper
points that causes them Zo change colour to indicace
active disease. (3pource: Chemical Marketing
Reporter, 1 Febdbruary 1988)

Aspirin increases effect of heart-attack treatment

Marketing was approved in November for tissue
plasminogen activatar, or TPA, that some experts ~hink
may work better and with fewer side sffects than
srtreptokinase.

Recently, in what hear: doctors called zhe mos:
pleasant surprise of all, a study found that plain
aspirin could double the effectiveness of
streptokinase aad oresumably TPA as well.

A new study, not vet published but reported at 2
scientific meeting in Atlanta, found that a
50 per cent reduction occurred in the death rate among
patients who were ziven aspirin together wit
streptokinase immediately after the onset of a heart
attack.

Administered as soon as possible after a heart
attack begins, sctreptokinase and TPA break up dlood
clocs after they have formed. The scientists theorize
that aspirin inhibits the formation of new clots,
which frequently occur after am old clo- is broken up.

Becazuse of its anti-clotting property, aspirin
taken over the long term has previously been shown to
help prevent heart attacks. But the new studv is the
first to show a benefit in taking aspirin vhile a
heart attack is occurring and just afterward.

The new study, which Involved 17,000 heart attack
patients from North America, Europe and Australia, 1is
the largest study of the treatment of heart disease.

In addition to reducing the death rate among
heart attack patients, aspirin also reduced the
incidence of non-fatal heart attack by 50 per cent and
reduce the risk of non-fatal sctroke by one third.
Streptokinase had no such effects, the researchers
found.

The same study that showed the aspirin effect
also showed that streptokinase is effective as long as
24 hours after a heart actack starts.

TPA was recently approved by the Food and Drug
Adminiastration, and many doctors in the United Staces
consider it che drug of choice because it does not
elicit the allergic resctions chat afflicet 10 to
15 per cent of pstients who receive streptokinase.
(Extracted from Incernstional Herald Tribune,

11 April 1988)

Novel chimeric MAbs developed

International Genetic Engineering (Santa Monica,
CA) will joinctly develop novel chimeric monoclomal
antiboaies for use in products to diagnos~ and treat
human cancers vith Eastman Phermaceuticals, vhich »ill
pravide a2 mouse hybridoma cell line producing a mouse
monclonal antibody. International Genetic (Ingeme)
will develop cell lines to produce theraMAbs, a par:
human, part mouse antibody specific to certain cancer
cells, using proprietary technology. [t will receive
payments for developing specific theraMAbs and
royaslcies on sales of resulting products, and will
retain some manufacturing rignts. Eastman will have
exclusive worldwide rights to any products resulcing
from the collaboration. (Abstracted with permission
from Chemical and Engineering News, 29 February 1988,
p- 13. Copyrighe (1988) American Chemical Sociery)

Second generation monoclonals

With an array of more than 100 produccs,
monoclonal technology - involving production of
antibcdies from cell clones - racks up revenues
estimated st 300 million/year now and projecced to
reach 32 billion/year by 1990, and the stakes could
jump even higher if second-generation monoclonals
become a commercial reality.

First-generation monoclonals -~ which have found
application nainly in diagnosing and treacing
d1sease - are used for their ability to bind




antigens. The role of second-generation monoclonals,
<aown as anti-idiotypes (anti-ids), would be 29 mimic
he shape 2f a variery of molecules. aAnzi-ids could
sarve in a wide rainge of important applicatioms = with
20ssihie uses in improved vaccines, drugs and enzymes.

Numerous companies are ictive in anti-id
research. Ortho Pharmsceutical, Merck and Hoffmann-La
loche have mounted research programmes and at least a
dozen Yiotechnology companies are involved, including
Sli Lilly's Hybritech and Centocor, Biotherapy Systems
and Biotherapeutics. Synbiotics is developing two
anti-id animal vaccines that it expects to market in
1921, one against feline infectious peritomitis,
another against canine hesrtworm disease.

So far, most anti-id research programmes have
Yeen low profile, but indusrry insiders say that the
lion's share of work is focused on development of
vaccines, especially those that might be effective
igatinst the AIDS virus.

The anti~id technology that could spur such
oroducts boils down to the mating of a monoclonal with
a2 monoclonal. Antibodies, including monoclonals, are
made by white blood cells called B lymphocytes, which
are part of the immumne system. Antibodies bind to
ancigens on such disease-causing organisms, or
pathogens, as viruses, marking those organisms for
descruction. Conventional vaccines make use of actual
pathogens which are either killed or genetically
wveakened so that they will not cause disease. When a
vaccine is introduced into the body, it triggers a
response from the immune system, which then produces
ancibodies to the disease. Those antibodies then
serve as protection against future exposure to the
iisease. The problem with conventiomal vaccines is
that they someCimes fail, either because the pathogen
has not been killed sr has not been sufficiently
<eakened. By introducing a disease organism into the
system, the vaccine can actually cause the disesse it
is meant to prevent.

Use of anci-ids might solve that problem.
the anti~ids only mimic the antigen of a
iisease-causing organism, it could cause antibody
oroduction but not cause inadvertent infection.

Since

Anti-ids are also being studied for use in
fighting autoimmune diseases, which are caused when
the imwune system erronecusly makes antibodies against
its own cells, leading to the attack of those cells.
There is comjecture, for instance, that rheumatoid
arthritis may result from antibodies attacking
connective cissue of the joints. In theory,
autoimoune antibodies could be isolated and anti-ids
made against them. The anti-ids would then bind to
the autoimmune antibodies, rendering them harmless.

Cancer also could be a target of ancti-ids,
example, [dec (San Diego) and Biotherapy Sysrems
(Mountain View, Calif.) are developing anti-ids to
fight B-cell lymphoma, a cancer of the 3 lymphocytes.
Those cells not only make antibodies but also place a
copy of those antibodies on their outer membrane.
Antibodies could be isolated and anti-ids raised
against them. Then, bound to the antibodies, anti-ids
could mark cancer cells for destruction.

For

The design of drugs that interact with cell
membrane receptcrs is another possible use of anti-1d
«now-how. Such receptors hind natural compounds, like
hormones, causing a cellular response. DOrugs often
mimic “hose natural compounds by binding to a
receptor, causing the same celiular response as the
natural compound. Researchers use receptors in the
labcratory to screen for new drugs, but receptors
cannot always be isolated from cell membranes. With
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anti-id technology, an antibody could de made %o a
receptor. An anti-id to that antibody would mimic the

cecepzor and screen drugs. {Source: Chemical week,
24 Februarvy 1938)

The 2ffects of serotonin on sleep, appecite,
depression and aggression

Michael Stanley is convinced that he has an
important clue to why people commit suicide. A key
factor, says the Columbia University
psychopharmacologist who has analyzed the spinal
fluids of some who have tried and the brains of some
who have succeeded, is the inability of :ome peopie’s
brains to make normal use of a vital chemical called
seroconin.

In the past, it was all but impossible to correct
this problem, Sut a new family of drugs that can
regulate serotonin in the body i1s becoming available.
Researchers vwho are studying the substance, one of a
family of so-called neurotransmitters that help pass
messages through the nervous system, are hopeful that
their work will lead to new ~“reatments for a variety
of conditions.

The first such drug to reach the asrket was
Eli Lilly & Co.'s Prozac, which at the end 3f last
vear won Food and Drug Administration approval for use
in treating depression, but researchers have also
linked serotonin to sleep, appetite, aggression and
octher shifts in mood.

It was serotonin’'s impact on zood - specifically,
depression - that first attracted drug deveiopers.
The chemical is secreted in the brain vhen an impulse
jumps between two nerve endings. Most is then
reabsorbed by the nerves. But some serotonin remains,
and it improves mood. That is exactly what Prozac and
the other drugs in development achieve. Called
serotonin uptake blockers, they slow the process and
reduce the ability of the nerves to sop up serotinin.

Unl ike other antidepressants, which nave a broad
effect on the brain's other chemical systeams,
serotonin uptake blockers seem to leave other
neyrotransmitters alone. Fewer side-effects are one
reason analysts who follow the pharmsceutical induscry
predict that Prozac could take 10 per cent or even
20 per cent of the US anctidepressant market.

Many researchers, too, are intrigued by the
absence of one potentially very important side
effect. Some other antidepressants stimulate
appetite, but che new drugs seem to spur weight loss
instead. So a number of researchers are convinced
that serotmin reguiators could help treat certain
forms of obesity.

The drugs may also hold promise for some peopie
with anorexia, a serious eating disorder in which
patients starve themselves. In particular, the drugs
might help bulimics, those witk a form of anorexia who
punctuate their self-deprivetion with Singes of
gorging. Early research shows that bulimics suffer
from diminished serotonin activity.

The link betueen reduced terotonin levels and
binge eating comes as no surprise o
Sarah F. Leibowitz, a Rockefeller University
neuropharmacologist who has done pioneering work on
aeurotransmitters’ role in appetite. Serotonin curns
off the appetite once hunger is satisfied, says
Leibowitz, whn has studied the eating havits of cats
"bite by bite" and correlated the changes in
neurotransmitter activity caused by different foods.
Specifically, eating carbohydrates stimulates the
production of serotonin in the brain. It paves the



22% for ather neurotransmrtlers that stimulaze an
10pecita for protein and fac. AC the same time the

seratanin promotes a ieeling >f well-being.

3yt what of people who cannot produce encugh
serstoaia’ As their serotonin level drops and they
Jecome Jdepressed, says Judith WYurtman, a nutritional
Jiochemist 1t the Massachusetts Institute of
Technology, they develop a craving for foods that
zrigger production of the substance. People who
sverindulge on pasta and pastry may de “using
carbohvdrate as an edible antidepressant,” she says.

This is just one cause of overeating, says
durtman, who cautions that no one drug will treat all
xinds of obesity. So there is no reason to expect
serotonin uptake blockers ro end weight problems that
arise from overindulging in protein or fatty foods.
And it could be downright risky to give the urugs to
people Whosa appatites disappear vhen they geC
depressed.

New discoveries about serotonin's many roles are
3lso helping scientists understaund problems ranging
far bevond depression and appetite disorders. Most
dramatic, psvchopharmacologist Markku Linnoila of the
National Institute on Alcohol Abuse & Alcohol ism has
found a link between reduced serotonin levels and
unpremedizated crimes. Linnoila studied the spinal
fluids of a group of people who hod either attempted
3t committed murder "out of the blue”. He found that
their levels of serotonin were diminished. Similarly,
Linnoila found reduced serotonin activity among a
groupg of convicted arsonists, who had not planned
their crimes ahead of -ime to collect insurance on the
property. As a result, Linnoila is convinced that low
serotonin levels play a role in spontaneous acts of
violence.

It 14 not likely that drugs will be prescribed to
potential murderers. 3ut Columbia's Stanley believes
that simply identifying low serotonin activity in
troubled people will help, particuarly as more drugs
become available. Psychological treatment alome
cannot counteract biochemical imbalances that
contribucte Co impulsive acts, he maintains.

Resesrchers admit that they are just beginning to
try to find out what causes low serotonin levels in
the first place. (Source: Business Jeek,

22 February 1988)

Livestock applicatious

Bark extract amplifies vaccines

8ror Morein of the department of veterinary

nicrobiology of the Swedish University of Agricultural
Sctences has evidence that the immunogenicity of virai
proteins can be greacly increased if they are in the
form of an ISCOM - his rerm for the [mmuno 3timulating
S0Mplex formed by a protein antigen and Quil A, which
is derived from the hark of the South American tree
Quillaja saponaria Molina.

Quil A, 3 known adjuvant for foot-and-mouth
disease vaccines, is an incompletely characterized
zZlycoside that is semipurified from a saponin extrace
of the bark. Morein has found that mixing low
concentrations of Juil A with a detergent extract >f a
viral membrane, followed by removal of the 2xcess
detergent (via density-gradient centrifugation,
ultrafiltration, or dialysis), results in the
formation of cage-like micellar structures - the
[SCOMs - in which the viral proteins are attached hy
hydrophobic interactions to a Qquil A matrix. [f the
starting material is a purified protein ar aynthetic
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peptide, rather than 3 membrane extract, a smal!l
quantity of lipid must be supplied to 2nable the
1SCOMs o form.

The first ISCOM-based vaccine was marketed in
1987. Manufactured dy I[scotec (lulea, Sweden), wh:ich
holds patents on ISCOM technology, the vaccine
protfcts against eqguine influenza virus. Product
sales rocketed last year when an outbreak Jf the
disease took a =much greater toll on stables using
conventionai vaccines as compared to one where the
ISCOM vaccine was being tested.

SCOM products agsinst several other viruses,
including vabies and pseuadorabies viruses, have
already been shown to be proteczive, but a feline
leukenmis virus vaccine is likely to be che next I5COM
prophylactic to reach the market.

Coopers Animal Health (Berkhamsted, UK) is
developing the feline leukemia virus ISCOM vaccine in
collaboration with lacotec and is also further
cefining the equine influenza virus vaccine. The
ma jor effort concerns scaling up the production
process and maximizing the incorporation of viral
proceins into ISCOMs. (Source: B8io/Technology,

Vol. 6, January 1988)

New anti-mycoplasma drug

A new d-ug developed at Dainippon Pharmaceuticals
(Osaka) rids animal cell cultures of comtaminating
mycoplasma within one veek. Mycoplasm - small,
wall-leas cells that invade and colonize larger
eukaryotic cells - are common contaminants. For
example, an estimated 30 per cent of all cells scored
in the Japanese cell bank may be infected. The new
anti-wmycoplasma drug, designated MC-110, is a
derivacive of quinolonecarboxylic acid. It clears a
wide range of mycoplasma types from cells and, when
added to the culture medium, can prevent
re-infection. MC-110 is anticipated to sell for about
15,000 yen (3120) per 50 milliliter bottle. Although
drugs that prevent infection by mycoplasma are already
available, this is the first to clesr these organisms
from already-infected cell lines. (Source:
Bio/Technology, Vol. 6, February 1988)

Sheep produce more wool on a2 biocengineered diet

The Commonweslth Sciencific and Industrial
Research Organization (Australia) will develop
genetically-engineered sheep feeds to boost wool
growth. The work is based on research showing that
wool growth is critically dependent on the amount of
sulphur-rich amino acids that mske it past the sheep's
tumen and are digested by its main scomsach. Under
laboratory conditions adding sulphur-rich compounds to
feed can boost wool groweth by up to 30 per cent. The
team are now working on genetically altering sheep
fereds. Initial successes include the isolatiom of a
gene from a pea seed, reconstruction of the gene, and
trans ferral of it into lucerne, where it produces a
leaf protein rich in sulphur that is not broken down
in the sheep's rumen. The team is now working on a
similar technique for the more widely used
subterranean clover. The work could have significant
value, particularly as wool has now overtaken coal as
Australia’s primary export good.

The research opens up the possibiiity of
increasing wool production by up to 5 par cent.
could add an extra A$300 million to the vaiue of
Austraiis’s annual wool clip. The researchers are
planning full fisld c-rials by early 1989, but 1t will
be five to eight years before the genetically
engineered alfalfa can be marketed commercially.

This




The researzhers, led by Jon Spenser and
Thomas digzins, have been working on the projecr for
.) vears. They started 5y transferring the gene o
the leaves of tobacco, because the plants regenerate
2asily from zissue culture. in the long run, the geune
tould be transferred to white clover or ctropical
iegumes. (Extracted from The Financial Times,
.1 February 1938 and New Scientist, LO March 1988)

Fowlgox virus mav be kev to rabies vaccine

A virus that infects poultry may one day become
the basts of an effective vaccine against rabies in
Jlumans .

Enzo Paol=ztri, from the New York State Department
of Health in the US, has made a rabies vaccine from
the fowlpox virus by inserting into the fowl virus a
zopy of a gene taken from the rabies virus. The gene
codes for a glycoprotein found in the membrane of the
cells infected with the trabies virus. The
glvcoprotein stimulaces the production of antibodies
in animals inoculated with the genetically engineered
fowlpox virus.

Paoletti told a conference in Cardiff on the
release of genetically engineered organisms that early
studies on animals have shown that the saccine is good
at protecting animals against live rabies virus. He
inoculated seven species of animals with the vaccine,
and tescted their immunity by introducing or
challenging them with live rabies. He compared the

results against a similar challenge in unvaccinated
animals.

"All non—vaccinated aaimals died in 12 to 16 days
post challenge,” he said. "All animals vaccinated
with the fowlpox-rabies recombinant survivied the
challenge. Researchers observed all the animals for
21 days after the death of the last unvaccinated
mimal and ali remained without symptoms and heslthy.”

Paoletti said the discovery was an unexpected
bonus from work on the virus. He knew that fowlpox
virus did not replicate in non-avian species, but did
not know whether it would express foreign proteins.
It turns out that it does express proteins and they
are expressed at a level that causes serological
activity - chat is, when ancibodies are produced in
response to antigens.

Other scientists are working on different ways to
make a genetically engineered vaccine against rabies.
Tne approach is to use vaccinia, or cowpox virus used
as the basis of the vaccine againsc smallpox in
Aumans. Sut Paolecti said a fowlpox-based vaccine
would be safer than ones based cn vaceinia, especially
for people whose immune systems are compromised.

Paocletti's experiments showed that the rabies
3lycoprotein was produced in high levels in cells
grown in vitro. He then inoculated chicken, mouse,
rat, rabbic, cat, dog and cattle, with the genetically
mgineered fowlpox virus. "All animsls responded by
the production of anti-rabies antibody detectable by
me Co two weeks post iloculation,” Paolecti said.

He incends to publish his results in the next few
months.

Paolecri believes that the fowlpox vaccine needs
to be tested still further ro demonstrate that it
provides full protective ismunity against rabies. The
first practical use, he says, will most likely be in
the veterinary field, although he sees no reason why
fowlpox may not one day provide humans with immunity
from rabies. (Source: New Scientist, 14 April 1988)

Scotland takes its salmon farms out to sea

A new company called 3tirling Aquastic Technology,
s#c up by the University of Stirling, has taken the
first steps in establishing the feasibility of

yffshore fish farming. The first of zwo cages Zor its
experimental Zfaram is in Jban harbour, waizing 0 de
taken to Camus-Rubha—-Na-Liachaig, in the Tirth of
Lorn. Although this site is only aoout a kiiometre
{rom the nearest shore, it i3 as exposed as 2osST
offshore sites.

The "1bular steel cages, supplied by the Swedish
company Farmocean, are 25 metres in diameter and are
moored hal f-submerged. The top part of the cage is a
food store, holding 3 tonnes of -ommercial feed. A
computer controls the release of food so that in bad
veather the fish will not starve if no one attends
them.

Stirling Aquatic Technology will introduce
40,000 swmolts to each cage. Lerek Robertson, managing
director of the company, estimates that each cage
should produce 105 tonnes of salmon each year.

Offshore fish farming has =many advantages. The
circulation of water is better so the water is cleaner
and does not suffer the dramatic changes in salinity
of some inshore sites. Waste from the fish is quickly
swept away so that pollution is not a problem. Fish
grown in such conditions will be heaithier and more
efficient at converting food into fish meac.

At inshore sites, the waste food and Zieces ‘rom
fish often accumulate around cages, leading o

population explosions of bacteria, which deplete the
wvater of oxygen.

Farms offshore are also less of an eyesore ir
tourist areas and they do not interfere with pleasure
craft. However, no one is sure how bad weather will
affect the fish. The cages are designed %o withstand
waves 6 metres high but violent storms might damage
the fish and reduce productivicy.

Robertson and his colleagues will be monicoring
their experimental farm carefully. Environmental
data, collected automatically, will be transmtted
through underwater cables to a base on shore. Cameras
in the cage will record the behaviour of the salmon.
Researchers from the University of Stirling, from the
Scoctish Marine Biological Association and from other
interested groups will study the engineering ispects
of the cage, fouling by marine organisms and the
affect the farm will have on its local eavironment.

If the experiment is successful, it will apen the
way for a great expansion of the salmon industry in
Scotland, not only offshore but also in some of the
more exposed coastal sites previously thought too
dangerous for caged fish. (Source. New Scientist,

3 March 1988)

Patent application for fasc-growing pig

A research team has applied for a patent on
another new genetically engineered animal - a
fesc-growing transgenic pig. Farmers should be able
to buy cthe pig within five years.

Researchers st the University of Adelaide, led by
30b Seamark, have inserted an extra growth hormone
info the pig. The hornone makes it 30 per cent more
efficient at converting its food, and bdrings it to
markeC seven weeks earlier than a2 normal pig.

The team produced the first transgenic pig in
1985. Since then, the researchers have refined the
technique and the experimental transgenic pigs are now
in their seventh generstion.

A group from the Commonwealth Scientific and
Industrial Research Organization (CSIRO) nas also
considered applying for s patent for a transgenic
sheep. This animal, developed by che CSIRO's Division
nf Animal Production, grows 30 per cent more quickly
than a normal sheep.




The qove by the wo Australian teams foilows a
ieczision earlier this =onth Sy the US Pateat Jffice to
jTant a pateat for a Iransenic mouse, developed ac
Zarvard University which has led o protests froa
nexbers 5f Congress, who are considering legisiation
=3 hal? the pacenting of zransgenic animals until chey
have lebaied the ethical, moral and economic issues.

in Australia, there i3 nc legislation and the
Australian Patent Jffice will zrant a patent for the
rransgenic pigs and sheep if it finds the animals
represent a 'mique invention, irrespective of the
technigue used.

The university has formed a joinl venture company
zailed Metrotech with a local pig production company.
Thev are building a piggery for 300 sows to produce
trasgenic animals for the Australian pig induscry.
The >igs should Ye on sale in five vears. (Source:
New Scientist, 28 April 1988)

Jvscer eprdemic

A parasi”e vith a voracious appetite for oyster
flesh has invaded Chesapeake Bay, the USA's largest
estuary and most famous oyster fichery. The bdivalve
aoilusc, Crassostrea virginica, could disappear unless
marine Yiclogists find 2 way to stem the infestatiom.

The parasite, a protozoan called Haplosporidium
nelsoni, has existed in the bay for alwost 30 vears.
in the past three years, however, it has grown
increasingly virulent. While harmiess to humans, the
parasite has killed 90 per cent of the oysters in some
Seds. A decade ago, Chesapeake watermen took five or
six million oysters each year. Last year they took
snly 2 few hundred chousand.

Siologiscs firsc encountered Haplosporidium in
1957. The parasite invaded Delaware 3ay, less than
100 xi1lometres to the east of the Chesspeske. In two
vears, he disease wviped out 95 per cent of Delaware's
svscer3. Biologists aever discovered where it came
from, nor exactly how it %ills the oyster. They
called it multinucleated sphere X, or MSX for short -
the { is for "unknown”. This "epizootic" - a disease
chat affeccs many animals of one kind in one region
simultaneously -~ now extends over most of the eastern
seaboard. The parasite does most damage when vster in
the estuary is saltier than usual, for example, after
a drought, with salinity reaching 15 parcs of salt per
thousand or more.

Stories of oyster epidemics dace back to 1877,
when "maladie du pied" infested oysters in France.
Jver the past few decades, however, the number of
parasitic atcacks has increased. For example, in 1969
another sporozoan parasite, Marteilia refringens,
infested the European native oyster, Oscrea =dulis, in
northern France. A large proportion of the oysters
died. Ten years later, apparently carried by stocks
imported irom California, the protozosn parasite
Sonamia sscres attacked the native oyscer along the
“est coast of Europe and in Britaiin and reduced ics
numbers scill further.

Southwestern France had the good fortune to have
cultivated 3 different species of oyster, as the
result of a freak accident in 1868, but in the 19A0s,
the I[ridovirus, 8 virus that causes gill disease,
appeared and almost wiped them out. The local oyster
growers have brought in Pacific oyscters, Crassostres
gigas, Co replace them.

Oyscers ate prone to outbresks of disease partly
because rowers trade freely in differenc species and
varieties for cul’ivation. I[n 4lmost evary
in{estation, 2icher an "introduced” species of oyster
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has fallen viczim Zo a local parasite or a new sfran
3f ovster has drought in 3 parasite to which
tndigencus oysters had no resistance. Mussels, which
have not travelled so widely, have suffered far fewer
epizootics.

MSX is the latest and among the most potent ¢
ovster xillers. No e knows for cerzain where it
cawe from, although it has a close zousin in Xorea.
The parasite messuyres bdetween 5 md 50 aicrooetres :in
diameter, increasing the number of its nuclei as 1z
grows in size. Scientists still do not «now exactly
how the parasite kills its host, dut it does 2ot seem
to secrete a toxin. Some researchers believe tha: the
parasite compeCes with its host for nutritiom.
Infected oysters almost always lose weight; DSy the
time they die they are small and shrunken. Another
possibility is that MSX damages the oyster's tissue
just by its preseace. Whatever the cause, MSX «1ill
some oysters in weeks. Others survive for two or
three years, isolating the infection in their gills.
No one has been sble to isolate and culture MSX
outside the oyster; and researchers camnot
transmit MSX from one oyster to another. Even
infected tissue from one oyster, when injected iato
another, will not transmit the parasite.
Haplosporidis normily produce spores as a part of
their life cycle, but none has been found associated
with MSX.

Biologists suspect that sn intermediate host
might carry MSX. There are scores of candidates. One
possibility is the bright yellow boring sponge Cliona,
vhich envelopes the ayster's shell and breaks it
down. A variety of worms also colonises the outer
surface of the shell. Another unlikely boarder is a
type of pea crab, so called because of its pea-like
proportions. The oyster crab, Pinnotheres ostreum,
could carry MSX. The female crab lives permanently in
an oyster's gills. Male oyster crabs leave their
hosts when they need to find a female.

Some biologists speculate that in the pasc native
oysters resiscted these parasites but that pollution
has wveskened their immune systems. Oysters feed by
filtering particles suspended in the water. They are
not very discriminating in their filtration and
collect and concencrate harmful substances as well as
edible ones. Biologists at the University of
Maryland, at Solomans, near Chesapeake 3ay, found chac
chemicals weakened the oyster's defences against
invading organisms. Pollutants destablized membranes
within the immune zells that normslly digest foreign
parcticles. The chemicals also crippled phagocytes,
cells that engulf foreign materials in the host. Much
as the pollution theory will appeal to
environmentalists, despite the damage pollutants do,
healthy, unstressed oysters Jdie as quickly from MSX as
those in polluced water.

The Chesapeake's oysters need help now.
Overfishing since the l9th century paved the tay for
the current desperate situation. Fewer oysters also
means murk ier waCter and harmful bDlooms of alzae -
because too few bivalves are feeding on them. When
the algae die, bacteria break down the plant cells,
consuming oXygen in the process. The more algae zhere
are, the more oxygen the bacteria consume, which
sometimes makes the waCer uninhabitable for other
anisals. Roger Newell of cthe Horn Point laboratory
calculates that a century ago, the bay harboured
76 billion oysters, each filtering water at a race of
about 5 litres an hour. All the water in Maryland’s
part of the bay, roughly half, filtered through the
oysters in about four days. By the 1970s, the
diminished ovster population required almost 100 days
to do the job. liow, the few -emaining need 480 days
to filter Maryland's waters.




3ut saving the dyster oy Ameriia’s esst Idast
ie=ands a completely new 3ppraach o vvstering.
ising reLisTant IvsSlers Taquires jaltcheries,
something unpopular ta the Jhesapeake 3av. And
r2gistant dvsters mst de Kept separate from the wild
zvoe, J3f thev will interdreed ind bYegin 2o lose their
resistance. (a France, this Ivpe of aquaculture is
<ell knowm. In mch of ‘hesapeake 3ay, however, the
state owns the Jvster beds. Wdacermen sizoly sail out
3 the Seds ani take what hey can. To discourage
ver fishing, Maryland requires watermen to bring up
Jvsters with hand Zongs, essentiaily hand-operated
Jincers 10 aectres long. Anyone who prefers the more
eificient mocor-operated dredges must operate under
sail. Watermen cherish these traditions and Tegard
aquacaiture 3s faraing.

Aquaculture is more advanced in Virginia. Most
af the oyster beds are privately owned and operators
have adopted hatchery techniques. Scientists are
considering growing "triploid” oysters. Normaily
animals have a paired set of chromosomes, chat is,
they are diploid. Standish Allen, a marine biologist
at the University of Maryland, has learnt that, :y
sub jecting newly fertilized, one—celled larvae to
nusnally cold temperatures and high pressure, he can
create oysters that have a triple set of chromosomes.
These triploid oysters, like commercially bred
zriploid trout, are sterile. They do not "waste"”
energy on manufacturing gametes or spawning, and so
grow bigger and more succulent. Triploid oysters may
Ye able to survive infection with MSX longer than
anormel diploid oyscers.

Even with tricks like this, scieatists will
probabiy solve the MSX problem too late to save
ovstering in Chesapeake 3ay. Even if resistant
species thrive, the vaterman's tradition of sailing
freely from bed to Yed will disappear. Already, the
state of Marvland invests millions of doliars to haul
voung seed ovsCers (rom water of low salinity, where
they are less likel za succumb to MSX, into public
Yeds so that the few hundred watermen still in
Susiness can reach them. Besides costing 2 small
fortune to keep the tradition alive, the practice
2xposes susceptible oysters to MSX for the first time,
ard many die before they mature.

Even:ually, consumers will eat ovsters from
hatcheries where technicians have carefuily mixed
sperm and eggs in tubs, nursed the larvae and then
farmed the adults in well tended beds in the
srallows. The romance will have gome. As for
consumers, Chey will probably be none the wiser.
‘Source: New Scientisc, 7 January 1988)

Agricultaral applicatioas

Enter the supertomato

The US fira Monsanto will publish results of the
world's first trials of a gZenetically engineered
ztomato, in 1988, Monsanto's Zomatoes cesist Ctobacco
mosaic virus, vhich costs millions in lost yields
every yesr. Other Monsanto varieties are resistant to
zlyphosphate, the active ingredient in the herbicide
Roundup, and a third group produces a protein that
xills insect pests, including tomato worm aad
fruitworm.

The genes that code for the protein were taken
from Bacterium thuringiensis (Bt) which has been used
for vears as a spray-on ilansecticide. B8y having the
crop produce its own inseclicide, Monsanto scientiscs
hope to be able to do away with the need to apply Bt
sprays.

The supertomatoes open the way for similar feacs
with plants from the broad-ieafed dicotyledon group,
which includes sugar heet, tobacco and potatoes, the
last two of great importance to developing countries.
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5cientiszs at the bijtechnology research zeatre :in
3eijing ace trying to iaprove the autTitional zmzent
3f imino acids in poctatoes and sova Seans uisiag
genetis engineering. Resulls are expected Hithin
w0 vears.

it will not bYe an easy zask. Molecular Geneti:zs
in the US has a patemt for 2 straila af cora widh
enhanced content 2f the essential amino acid
tryprophan, but the yields with this strain have deen
auch lower than from ordinary varieties af cora, which
conctain oaly limited amounts of the acino acids
tryptaghan and lysine.

3iochemist Alaa Goldhammer, director of technical
1ffairs at the International Biotechnology Association
in WYashington DC, says the earliest application of
agricultural biotechaology will be pest comncrol
agents, wvhich should be available vithin two vears.
derbicide-resistant plancts are two %0 four vears off.
The broad-leafed group are more amenable to foreign
genes placed by infectious agents such as viruses or
bacteria. The plants of the narrow-leafed
monocotyledon group, such as rice, vheat, oats and
barley, have proved more resistant.

The effects of the revolution ushered in by
genetic engineering techniques will be felr firsc in
industrialized nations. However, it holds greactest
promise for the third vorld. Impoverished ecomomies
without the expertise to apply sophisticated
cultivation techniques, nor the foreign exchange to
buy expensive machinery to maximize crop yields, can
look forward to crops that thrive on little vacter,
without herbicides or insecticides, and under
unfavourable climmtic and soil conditions.

More than 1,000 companies araund the world have
begun to apply gene-splicing techniques to plant
agriculture. Large agricultural chemical companies
have joined the legion of lesser-known biotechnology
firms. In addition, land-grant agricultural
umiversities in the US and research institutiocas like
the FRG's Max Planck Institute have research
programmes in agricultural biotechnology.

Plant biotechnology has lagged behind animal
biotechnology, however, mainly because gene-splicing
methods developed for biomedical science tramsfer far
more essily to the latter and plant genetics is a far
less advanced science than animnl genetics. Moreover,
genetically engineered crop varieties are considered
by many o be less salesble than, say, genetically

engineered ynarmaceuticals. (Source:

South, January
1988)

Salt bushes to fight salinity

An estimated 7 per cent of the world's land area
is badly affected by salct; :in psrticular, millions of
hectares in Africa and in North, Central and South
Asia are unusable because of rising salt.

Wescern Australis has substantial areas with
sterile copesoil, the result of clearing the bush and
planting the land co wheat. State Department of
Agriculture scientists have been seeking ways o
reverse the process and mske the land useful agsin.
First they researched salt-tolerant forage plancs,
tested them and identified those most suitable for
various saline conditions. One problem was that even
highly salt-tolerant salt bushes, such as the Acriplex
species and Msiresna brevifolia, are salt-sensitive in
the germination stage. A method had to be found to
create a mini-environment in which seeds could

germinate and grow until macure enough to tolerate the
salt in the soil.

A special machine cultivated the ground, made a
mound and pressed 3 VY-shsped niche to concentrate
water. The seeds were placed at 1-2 metre intervals



md covered with =ulch. The 20tza=m 3% ne arche :is
13ve ground level I3 improve drainage and help leach
zne salz Jut of the soil.

nce 1 good stand of Yush is estadlished, grazing
Irx that land can go 9a nore ar less indefinitely,
jometines sroduction from sait-toleran:t Zorages
2guals, in Jdoliar teras, Wneat production on
zon-saline land ian the same Jiscrict.

The 2cology has ialso improved. Within a vear of
sianting the bushes, thare are birds nesting in them.
Mice, .izards, insects and spiders colonize the
stands. arasses and other plants start to Frow under
he Jushes. and the s0il on the surface bYecomes less
saiine. {(Source: Development Forum, March-

April 1988)

New drocess o extract lompounds from plant roots

Lion (Japan) has developed technology for
axtracting compounds from plant roots. The process
has already Yeen used to obtain s thousand times more
snikonin Srom gromsell roots than can be extracted
with convencional techniques. The aew process
enerates hairy toots by treating the roots with
Agrobacterium rhizogenes. Thes= secondary roots
oraduce the same mecabolices as the natural roots, and
tnev grow very quickly in culture zedia. The shikomin
pigment is excreted into the culture medium and is
removed from it by an adsorbent column. Although the
orocess will not be used commercially for shikonin
sroduction, it could be adapted for producing other
plant root metabolites for use in pharmaceuticals,
perfumes or pigments. (Extracted from Japanese
Chemistrv, » February 1988)

Asparagus plants from tissue calluses

Researchers at Jujo Paper (Tokyo) have developed
a method for producing large numbers of asparagus
piants from tissue calluses grown in culture. The
technique allows asparagus to be harvested in
wo years, as compared to three years vith current
cultivacion methods. Asparagus tissue calluses are
conventionally produced from cells isolated from the
growing tips of young shoots. The culture medium
ssually includes the plant hormones beazyladenine and
napnthaleneazetic acid, but these hormones a'so induce
the formetion of abnormal, transparent sprouts thaet
fail to develop. Jujo researchers determined,
Aowever, that they can increase the production of
Gealchy, white sprouts by including a special
‘undisclosed) hormone in tihe culZure medium.
.Source: 8io/Technology, Yol. &, January 1988)

Vegetable production factory using artificial
light

A vegetable production factory, which began
sperations .n Xushiro City, Hokkaido in April 1986 is
curcently 1ipping suc about 300 lectuce pslants/dsy.

The facrory was developed by Toyo Ingineering
Corp. as a vegetable production system using
arcificial light for operaction in frigid regions.

The vegetable factory is literally a system for
induscrially producing vegetables. [t is designed co
continuously and efficiently produce a fixed quanticty
>f vegetables daily and uniformly without being
influenced by external environmental conditions.

3ince i represents a fechnology that produces
vegetables without insolaction and soil, the technology
is actusily applicable not only to frigid regions tot
also hot climates such as deserts or urban building
tops, and in the future to marine cities and spa e
cities. As long as icts economic feasibility can ne

demonstrated, the technology will be applicadle
wirtually anyvhere. Thus the vegetable faczory
oresertly in operation may be regarded as an
experimental facility with great future potential.

The factory is made of a steel skeleton
construction and its inscallation area is
333.04 a~. The culture chamber is equipped with a
plant germnation tank, & seedling culturing Zank and
two growth tanks. The plants are Zransplanted from
the first zo the second and third tanks depending an
their stages of growth.

More specifically, vhen producing let:iuce, oz
example, the coated seeds are first sown om an
urethane fosm sheeting provided in sleeve pots made of
plastic. Then they are lined up on the plant
germination tank's floor for germination under white
incandescent lamps. The germinated plants are next
placed in the seedling culturing tank which contains a
nutritive liquid to grow bigger under {lucrescent
lamps. Subsequently, in the first growth tank, the
plants are grown even bigger and stroager under
high-pressure sodium lamps and metal halide lamps
having a combined light incensity of 20,300 iux.

After they are grown to designated size, they are
shifted to the second growth tank, provided with ample
space between each plant to expedite their growth.

From the time of seed germination to harvesting,
a computer is employed for centralized control of
internal conditions such as the temperature, humidity,
carbon dioxide concentration, lighting time,
fertilizer concencration and pH of the nutritive
liquid. Meanwhile, filters are used to prevent
infiltration of insects into the factory. The
culturing chambers are constantly maintained in a
gera-free condition, so no chemical herbicides or
pesticides are used.

“hen the plants grow to a weight of about 100 g
each, they are uprooted from their sleeve pots for
shipment. Letfuce is shipped out about 30 days after
cthe seeds are sown. The growth rate is roughly
2.5-3 times faster compared with culturing on
farmlands. Since the plants are not influenced by
external meteorological conditions or insects, che
yield rate is constant and the plant quality very
uniform. The amineral and vitamin contents of the
vegetsples grown by this method have been confirmed to

be 1.4~1.5 times higher than those of their faramland
counterparts.

desides lettuce, the factory also engages in the
growing o about 10 other plant types such as celery,
herbs, and Chinese vegetables. Determining the
environmental conditioms for culturing these plancs is
very difficult. Zavironmental conuitions are beingz
changed in various ways experimentally at present in
order to acquire reliable dacta and ascertain optimum
growing conditions.

The vegetable factory plans to start producing
new xinds of plint by the end of this year with the
aim of not only establishing the conditions for che
factory's economic feasibility but also to expand the
utility value of the facilicies themselves. Further
information may be had from Toyo Engineering Corp.,
1-5, Kasumigaseki J-chome, Chiyoda~ku, Tokyo.

Tel: 03-581-6331, Telex: 2223344 TEC. (Source:
JETRO, December 1987)

Crop protection

Crop Genetics International, of Hanover,
Maryland, wants to bypass the problem of crop
protection by putting new genes into a group of
litcle~known bacteria cslled endophytes, and then
putting the endophytes into the plancs.




The victiam o7 this cunning pioy will se zhe
LTJDpean arn dorer “hich Jauses more than
-30 mllion=worch »f jamage in America each vear and
1t recently zurned Xemva's unexpected corn surplus
12%0 2 suspected healh hazard. Fireld testing :ould
Jegin soom.
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Jr. Pezer larlsm of Crop Senetics International
iecided that cthe genetic engineering of Sacteria was a
celatively simple procedure, and getting the
erndophytes into the plancts did not look diffieulr.

The first hurdle was choosing the best endophyte
Sor the job Sut there was lictle information to 2o
on. The benign endophytes had been largely ignored by
scientists, who preferred bacteria with obvious
oropensities fcr good or ill. Or. Carlson persevered,
and now has a list of some 1,000 different
endopnytes. He selected one called Cxc, which
rormally lives in Sermuda grass, as a candidate for
zonveying pest-resistance to corn. Cxc, it seems, is
harmless to virtually ail living things, furthermore,
it thrives only within the piants, so it will not
stray too far from its hosts. Cxc does not aormally
live in corn, bdut will happily, if put there, multiply
in its sap.

Having chosen Cxc, the scientists at Crop
Jenetics then had to choose a gene to put in it. They
decided on 2 gene frcm 3acillus thuringiensis, mother
bacrerium, which describes a toxin. The toxin is
sopul ar because it is safe and selective, so much so
that it has been in use since 1938 as a garden and
forest pesticide.

Az the end of last year toxin accounted for

J.1 per cent of the proteins produced by Crop
Generics' best genetically engineered endophytes.
Crop Genetics believes that yields of around

1 per cent are needed to control insect pests. It
hopes to achieve that by the end of this year - by
linking zore efficient promoters, stretches of DNA
responsible for switching on genes, to the toxin gene.

The next step is to perfect a process that can
introduce the altered endophytes into corn seed. Crop
Genetics is working on a system which throws bacteria
at the seed so hard that they can ger into the tiny
cracks that form in the seeds’ coats while they dry.
The hacteris then rapidly reproduce within the growing
corn plant. But since the bacteria cannot get into
the next generatiuvn of seeds without such help, the
pesticide dies with the plant.

Crop Geneti:.a wants to try out its product in
three 2pen one-scre sites (two in Maryland and one in
Mont favet, France). Young corn plancts will be
injected wich the recombinant endophytes and then
2xposed to the destructive caterpillars,

Crop Genetics ceckons, after $50,300 of research,
chat people will be perfectly safe. The bucterium is
contained within the plants, and unlikely to get our.
Anyway, other species of caterpiliar living on weeds
near corn in YMaryland are not affected by the toxin.
The toxin is in common use, so more testing seems
unnecessary. Cows have eaten the wild Cxc endophyte
in 3ermudsa grass for centuries without any unCoward
effects. As for the consumer, since the endophytes
cannot get into the seed kernel without help the corn
esaten should be bacteria~free. [f gsome toxin did get
through, or the method was used on ocher crops, the
guc's digestive juices could deal wich it. {Source:
The Economist, i6 April 1988)

Biotechnology tricks generate environmentally
"safe' insecticide

Public concern . nut the safecy of releasing
live, genetically eongineared bacteria into the
anvironment has led or 2 biotechnology company to
invent a nev kind of genetically engineered produce
made from dead bacteria.

Jr. Jerry D. Caulder, president af Mvcagen
Sorporation of San Diego, expiained the process used
to xill the bacteria that turns them into Ctiny
capsules containing an environmentaily safe
insecticide, ar biotoxin.

The capsule, analogous %o the gelatin cagpsule
used to protect human drugs untii they reach the

stomach, protects the biotoxin uncil it is eaten by an
insect pest.

Mycogen received two US satents for the invention
in September [987. Called tte "MCap” biopescticice
delivery systea, the invention enabled Mycogen %o
become the first company to get Eavironmental
Protection Agency approval to field test genetically
engineered bacterial pesticides.

Several biotechnology companies are working on
genetically engineered bacteria for use as
alternatives to chemical pesticides. Such dacteria
can be engineered to produce natural toxins that kill
crop-eating insects but are safe for humans,
beneficial insects, or other living things. If
effective, these biopesticides could help to eliminate
the health and environmental risks caused by chemical
pesticides.

EPA has been slow to approve field cests of live
genetically engineered bacteria because of concern
that the microbes amight multiply and spread, causing
unforeseen environmental problems. The first such
testa vere approved in 1987, after delays as long as
four vears.

A staff chemical engineer at Mycogen suggested
that they kill its genetically engineered bacreria.
Then the cowpany could get quick SZPA approval for
field tests since dead bacteria camnot hurt the
environment. Initially the idea was dimissed as
«illing the bacteria would destroy the cell wall and
deact‘vate the insect toxin within, but company
scientists eventually developed a process combining
heat and chemicil treatments that killed the bacteria
while cross-linking the molecules of the cell wall.

The rer ‘archers had not only solved the problem
of containmenc of experimental organiswms in the
environmeat, they also had invented & tiny, natural
capsule that prolongs the effectiveness of the toxin.

By killing the bacteria, Mycogen was able o
start field tesrs of its first genetically engineered
biopesticide in 1985, two years before zhe
mich-publicized initial field test of Live genetically
enginsered bacteria. A similar technique is being
used to carry hundreds of microscopic, parasitic
wvorms. The worms, a variety of nemutode, are the
"active ingredient” in a newly parented agricultural
pest-control system. Although not yer commercislly
available, the "pills” have been shown in preliminary
tests to be effective against such pests as fire ants,
termites and corn roocworm.

[t has been known for years that parasicic
nematodes can be useful a3 biological controls. When
consumed by an insect pest, the nematode relezses a
variety of bacteria that are deadly to the insect.
Sut with 2 to 3 billion nematodes required per acre
for control, distributing them is 2 problea. The new
mechod, sccording to Robert J. DeDominic of Plant
Genetics, the Davis, Calif.-based biotechnology
company that developed the system, hes zrest pocencial
"if we ever get pesple to start producing these
nematodes in great enough quantities”,

Indeed, the friendly nematode is in short
supply. According to Art Kushner, a vice president of
3iosgis, a Pslo Alto, Ca' ., mass-producer of
nematodes, it is difficult to grow nemacodes in large
quantities. The company is experimenting with growing
them in a 7,500-1litre fermentation container, with
hopes of producing 00,00 nematodes per millili:re.



ie adds haz partly dried, living nematodes =zav osrove
qore useful Than the gelatinized ones, as the iatter
~eed Ta Ye refrigerated. i(Source: Scieace News,
wot. 132, 12 December 1387 and Chemical Marketing
enorzer, ! February 1988)

?rotein in bean thwarts weevils' fsast

Researchexrs in the UK and USA have found out what
2nables some wild strains of Yean o resist attacks by
Jeevils.

The zommon dean, Phaseolus vulgaris, is the
sreferred diet of two bruchids, the common bean
Jeevil, Acanthoselides obtectus, and the Mexican bean
4eevil, Zabrotes subfasciatus. These two pests are
cesponsibim for the loss of between 5 and 15 per cent
Jf the stored beans in Latin America. In Africa the
weevils account for losses of up o 35 per cent. Such
lamage is often devascating o small Jarmers in
Latin America and parts of Africa where the common
2an is & scaple fcod.

Serween 1978 and 1981 researchers at the
International Centre for Tropical Agriculture in Cali,
Solombia screened more than 8,000 varieties of
cultivated beans for resistance to the bruchids
Jithout success. Then, in 1981, they received
13 varieties of wild bean from Mexico, 10 per cent of
which proved highly resistant Co both species of
bruchid. Fortunately, the wild varieties could be
crossed with cultivated varieties, and the segregation
2f characters followed the principles of simple
Mendelian inheritance.

Researchers st the University of Wisconsin showed
chat a previcusly unknown protein was present only in
those beans that were .2sistant to bruchids. They
named the protein arcelin after Arcelia, the town in
Mexico vhere the wild varieties came from.
Researchers in Cali later showed that beans which
sroduce arcelin are resistant to Z. subfasciatus but
noC to A. abtectus. They then made a flour of beans
that are susceptible to Z. subfasciatus and added
increasing amounts of arcelin. The "fake” beans
containing the highest concentrations of arcelin were
damaged the least. As the level of arcelin increased,
50 the life cycle of the Mexican bean weevil was
stolonged and the proportion of emerging adults
irastically reduced. Researchers can now detect
arcelin By electropnoresis, serological tests and,
julckest of all, by an ELISA resc.

At the University of Durham and the Overseas
Jevelopment Natural Resource Institute, researchers
set about investigating what, if noc arcelin, is
cresponsible for resistance to A. obtectus. The
resistance factor turned out to be a carbohydrate, and
investigators are now attempting to isolate and
characterize the substance in the hope of finding a
simple test to detect it.

Once the carbohydrate zan be Jetected quickly and
simply, plant bt ceders can speed up development of
resistant deans. Breeders would screen the progeny of
23ch generation for resiscance and so could make
subsequent crosses more quickly. Toxicity tesrs of
arcelin on mice and rats have 30 far revealed no
1dverse effects. Toxicity tests are to continue for
mother yesr. (Source. New Scientist, 7 April 1988)

Biopescticide agzainst Colorado potato beetle

This year, farmers in the Northeast of the USA
should he able to use a bacterium is a new,
anviconmentally safe pesticide against the Colorado
potato beetle, & pest that has resiscted Jecades 5f
chemical onslaughts.

Pending registration Yy the Zavironmental
Prgtection Agency, the bacterium will de marketed this
spring, under the tradename "M-One" bdioinsecticide.
The earliiest applications could take place :n Mavy o
the Deimarva Peninsula, comprising Detaware and parts
of Marviand and Virginia.

"M-One" bio-insecticide provides crop proteczion
«“ithout harming health i the environment, dut 1t
will cost about the same as chemical pesticides,”
says Dr. Jerry D. Caulder, president 3f Mycogen
Corporation.

Scientists at the 3an Jiego-tased biotechnoiogy
company discovered the bacterium to de effective
against the Colorado potato beetle.

Known fo scientists as Bacillus thuringiensis
(B.t) variety san diego, ™M-One” bioinsecticide :is a
aewly discovered variety of the bacterium.

The natural toxins in many varieties of 3.c. kili
crop-eating insects but are safe for human beings,
beneficial insects, and other living chings. 3.c. has
been used to control caterpillars for more than
50 vears, but until now, none of the commercial
variecies of B3.t. have been effective against the
Colorado potato beetle.

Mycogen has tested "™M—One” bioinsecticide for
Colorado potato beetle on several hu dred acres of
potatoes, tomatoes, and eggplancs. The tests indicate
that the product provides more than )0 per cenc
protection from insect damage.

Through the process of natural selection, insect
pests often evolve resistance to pesticides. In this
way, the Colorado potato beetle has become resistant
to most of the chemical pesticides that have been used
against it, but Dr. Caulder believes that insects may
not develop resistance to "™M—One” as quickly as they
have developed resistance to themical pesticides.
(Extracted from Chemical Markecing Reporcter,

8 February 1988)

New insecticide from arrestant

A new insecticide could be made from the lethal
crystals with which a tiny parasitic wasp injects its
caterpillar victims, according to US Department of
Agriculture scientists. The female Suplectrus
plathypenae wasp stings its host and injects an
arrestant into the insect's bloodstream %o prevent it
from moulting. The host insect stops growing and,
unable to shed ics skin, dies, according co
T.A. Coudron of ARS. 1In laboratory experiments, the
substance vas effective against growth in bollworsm,
cabbage looper, armyworm, common green lacewing and
asparagus beetle. Coudron says cthat the chemical
arrestanc affects larvae before the fifth and sixth
instar (stage), when they do 90 per cent of their
feeding damage to crop plants. (Extracted from
Chemical Marketing Reporter, 18 January 1988)

Automated plant propagation

Developers of an automated plant micropropagation
system claim hundredfold increases in plant tissue
culcure productivity. Concomitant price reductions
could expand commercial micropropagation beyond
low-volume, high-value ornamencals into such
bread-and-butter crops as tubers, bulbs, vegetables
and woody species. Micropropegated seedlings might
even compete with relatively expensive seeds.

Plant Biotech Industries of Ashrat (lsrael; nas
automated the entire process of micropropagation,
without aver being touched by human hands. This




sirzaal elimtnation »f manual labour not only saves
yperating <933, i 1lso ensures that seedlings are
sathaogen-Iree when delivered to customers.

The automated micropropagation system eliminaces
Iime~zonsuming dlating of plant cells anto gel wedia.
laszead, zrowth %o the propagule stage takes pdlace
inside the dioreactor. A asilot facility bdeing built
11 Israel as a joint venture with Primerica
Sreenwich, CT) will produce 15 ailliom plants per
wear, according 0 a zonsultant for the zompany.
Source: 3io/Technology, Vol. 6, April 1988)

AGC and Ztirling Diagnostics to focus on
aguaculture ind agricultural markets

The Agricultural Genetics Company (AGC) is
sezting its sights on a new markeZ oppertunity,
2xpected o de worth in excess of £200 million by
1392, following its iavolvement in *he formation of
Sterling Dizgnostics lLcod.

Stirling Diagnestics plans to launch a firsc
searies of kicrs lacter in the spring. These kits will
2nable vets and {ish farmers to rapidly diagnose
cacterial diseases vhich currently cause major losses
zo the salmon and trout farming industries worldwide.
Subsequent kits will tackle the problem of the
identification of viral, bacterial and fungal
pathogens in arable and horticultural crops. It is
ancicipated that full field trials will begin in the
spring for cereal fungi. In addition, the first kits
#ill address potato, flwwering plant and sugar beet
viruses, including rhizomania.

Initial efforts will focus on establishing a
vapid and reliable testing service for farmers and
fish farmers. The service will be offered from a
surpose-builc laboratory on the Stirling Innovacion
Park. One of the first services will be a virus
testing service for mushroom spawn producers. Decails
from: Dr. Roger Gilmour, Chief Executive,
Agricultural Genetics Co., Unit 154-155, Caambridge
Science Park, Milton Road, Cambridge CB4 4GG or on
)223 312882, Ar Stirling Diagnostics, talk to
Jr. Michael Horne on 0786 73171 or to
Jr. james MacAskill on 9231 228 2281. (Scurce:
Jiotechnology Bulletin, Vol. 7, No. 2, March 1988)

New system for plant tissue culturing

Toyobo Co., Ltd. (Japan) has developed a new
system for plant tissue : .ruriang that uses polyester
fibre and has scarted fuli-scale narketing of the
jystem.

Called "Plantex”", the new culturing sysCem
features high~culturing efficiency and ease of
operation. It consists of a plastic vessel and 2
supporting polyescer fibre mat for liquid media as an
2. cernative to agar, which is most commonly used
t:day. The new mat has a special composition "hat is
capable of rapid cransfer of oxygen and nutrients,
cealizing a few times higher cell growth efficiency
than when using agar.

[f one desires to supplement a nev medium and/or
24d a special ingredient or drug, this can Le carried
it while the culzivation is proceeding. Culture
conditions can readily be modified by changiag the old
tedium with 3 new Jne without transplanting the cells
jrowing on the mst.

Since all the vess:ls and fibre mats are
thoroughly sterilized with athylene oxide gas,
sterilization processes such as autoclaviug are not
requiced. This simplifies spcrations.

Plancex can be applied to various kinds of
experiments in the field of planc tissue culture,
including micropropagation, callus culture, cell
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aggregate selection and embryo culture. Forecasting
an accelerated demand in the Iield 5f diorechnology
80, the company will commercialize cthe appiication 3%
the system for animal and insect ceil culturing.
Further information =ay Se sbrtained from Tavobo la.,
Led., 2-3, Dojimahama l-chome, Xita-ku, Jsaka.

Tel: 36-343-3191. (Source: JETRQ, April 1988

Ornamental plants commercialized

Mitsui Petrochemical Induscries Ltd. (Japan) has
developed new types of ornamental plants, using
applied biotechnology, named "3io Green Interior
plants” and will begin distributing samples.

The new plants include ornamencals such as
Vriesea carinata, Pachiras and Syngonium whose breeds
nave been improved and miniaturized. They are
meristem cultured by virus-free cultivation and then
sesled in compact, transparent and hermecically sealed
containers zogether with acrylate resin particles.

The resin particles contain water 30-3) times
their self-weight and provide the plants with the
necessary nutrition and water so that the sealed
plants remain healthy and beautiful for months and
sometimes years on end without watering.

The firm has so far established technoiogies for
the minizturization, virus—free nurturing and mass
production of over 20 plant varieties. Experimencs
have corroborated that there is hardly any water
vaporization from the sealed containers and that the
plants can be preserved maintenance-free for at least
three months and at cimes for as long as two years.

The container vessels come in three models and
are priced according to their size.

Incidentally, the company has been engaged in the
full-scale tank cultivation of white trumpec lilies
since last year. They have succeeded in the mass
culture of about 400,000 grafts at its Iwakuni Plantc
and plan to distribute samples transplanced in pots
within the year. Further information may be obtained
from Mitsui Petrochemical Industries Led., 2-5,
Kasumigaseki 3-chome, Chiyoda—ku, Tokyo.

Tel: 03-580-3611. Telex: J22984., (Source: JEIRO,
April 1988)

Food production and processing

Biogas algae could feed the world

A volunteer group in Switzerland has developed a
way of using blue-green algae (cyanobacteria) to turn
a major problem with biogas generators into a chesp
source of protein.

In a biogss generator, organic material such as
vegetable scraps, weeds or manure, are fermented by
bacterisa in a tank. This produces a sludge that can
be used for fertilizer, and so-called biogas that can
be used for heating and lighting.

The fuel in the gas is mechane. But the biogas
flame burns red rather than blue, and gives aff soot,
because it contains up to 40 per cent carbon dioxide.
It also adds to the burden of greenhouse gases in the
atmosphere. With seven million biogas generators
providing power in China alone, the contribution is
subscantial.

The Swiss group calls itself Green Flamingo,
after the bird that lives on the blue-green algae that
thrive in alkaline lakes in Africa. (Flamingos are
actually pink because of the becta-carotene pigment in
the algae.) They have devised a way to bubble the
oiogas coming 2ut of the fermentation tank thraugh
water, where the carbon dioxide dissolves. The
methane is then drawm off and can be burned cleanly.




The cardon dioxide solution is, in Zurn, fed =9
slue-green algae, Spirualina. The solutiom would e
239 acid o feed to most micro-arganisms, dut
Solrulina lives at such high natural levels of
1icaliarey, up to pd 11, that the ac:id nakes lictle
d1iference. Francois 3aumann, 9f JSreen Flamingo, savs
the Spirulina can Se growm under suni:ight in troughs
:antaining sea salt, ac one £ifth the strength of sea
water, with panosphorus, iron salts ani aitrogen from
che biogas fermenter.

This makes it possible to use diogas and
3pirulina in an integrated system. The fermenter
supplies carbon dioxide and nitrogen for the
3nirulina, and methane for the viilage; the Soirulina
orovides food for people direcrly, or is fed %o fisn.

Spirulina is zood food, savs 3aumann. It
sontains up to 70 per cent protein dry weight, and its
2fficiency in turning raw input into protein is
25 times that of maize, and 300 zimes that of beef.
The tanks of water may seem an inappropriate farming
method for desert areas, but Baumann says thact it
produces more nutrients for a2 given iavestment of
<ater than any other food.

For human nutrition, Spirulina'’s protein is
equivalent to that of eggs, being slightly deficient
Jalyv in cystine and tryptophan. It contains little
saturated fat, says Baumann, but 3ll the essential
fatey acids, including gamms-linoleic acid, a scarce
autrient in some traditional diets. The algae contain
vitamins A and B complex, including 312, otherwise
found only in animal sources.

Spirul ina is grown commercially in the US and
France to provide blue food colouring, health foods,
and cocmetics. [t is used to purify wasce water in
Israel, animal food in India, and (s being studied as
a way of producing oxygen on Submarines and spaceships.

Green Flamingo has set up prototypes of their
integrated biogas/Spirulina system, called Flamingo
e, in India, Togo, and Peru. The algae nave mostly
seen used as a food supplement for babies and nursing
mothers. Baumann says an unexpected observation has
Jeen the ease with which babies digest the algae,
“hich are primitive organisms without complex cell
walls. Babies on the edge of scarvation, he says,
respond to Spirulina after they have ceased to respond
to any other emergency food.

The group wants to establish its integrated
svstems in areas of the Sahel in West Africa chat are
decoming deserts. The idea, says Baumann, is Co set
up a zgreen belt along water courses bSased on the humus
added to the soil by the biogas fermenters, and co
save trees by substituting biogas fuel for wood. 1In
the iong term it could alter the climate and halt the
advance of the desert.

Meanwhile, the Chinese are impressed with the
svstem, and are trying it out on 300 biogas
installations.

Recently, the group won the top award in an EEC
competition for its work. (Source: New Scientist,
31 March 1988)

Enzyme against tood contamination

Prodotti Antibiotici (Iltaly) researchers ace
2xtracting an enzyme from egg whites that may he used
to preveant fonod poisoning. Scientists have recently
aoted an increase in food contamination from the
bacteria listeria monocytogenes. Listeria has been
found in vegerables, cheeses and saunage produccs.
Though it usually does not lead to serious illness, icC
zan produce influenza~-like symptoms ind he deadly to
the elderly ind foetuses who contract it from their
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aothers. A University of WJisconsin researcher Iosund
that listeria can bde killed with an enzyre called
lysozome, 3 natural bYacteria~fighter in che aves and
nasal passages. Lysozome has been shown o iestrov
listeria grown in cole slaw without affeczing the
quality of the food. The enzyme has also >een found
effective 1gainst certain kinds of sotulisa. ?rodoter:
Antibilotici has sroduced lysozome from e2gg “hices, and
in collaboration with Miles Laboratories is =rving =o
determine vhich commercial foods can use the enzvme.
(Extracted from Wall Street Journal, 22 Februa-v 1988)

Food-grade veast process

Provesta's fermenter-based food-grade veast
arocess provides high production rates aad simplified
downstream protein processing. A high-perIormance
fermenter developed by Fluor Daniel is the core of the
process, which produces a high-cell-density bdroch cthat
is spray-dried without intermediate dewatering.
Provesta, the marketing arm of Phillips Petroleum,
will scart a three-four million pounds per vear
protein production plant at Bartlesville, OK, by
July 1988, Fluor Daniel has been licensed by Phillips
to produce and sell the design of vessels under 30 «l.

Three variants of the Provesteen high—quality
proCein product, which has successfully substituced
50~75 per cent of protein requirements in animal feed
and has been approved for human consumption in the US,
are available using feedatocks of alcohols, sugars or
whey -~ methanol or ethanol from oil and natural gas;
sugars from sugar cane, sugar beet, sorghum, swveet
potatoes, bananas or corn. Using whey permeate as a
carbon energy source provides lower protein content
but adds value to material otherwise wasted.

The high growth rate provided creates a heat
output (1.6 W for a 25 kL reactor) that requires
efficient cooling; a liquid ammonia refrigeration
system minimizes risk of contamination because ammonia
1s one feedstock. The internal heat transfer surface
is of a proprietary material that minimizes fouling
and reduces resistance o heat transfer. (Extracted
from Process Engineering, January 1988)

New enzymes for food processing

Inper ial Biotech (UK) has introduced
aminopeptidases, a range of enzymes for food
processing. Axinopeptidases are proteolytic enzymes
that hydrolyze proteins, subtly altering proiein
structures by causing a change in fuactional and
organoleptic properties. This improves the proteins’
nutritional values and makes them suitable for many
applications including acceleration of cheese
ripening, production of low-fat dairy products, and
development of high-nutrition foods for use in
hospital pstient recovery. Unlike previous attempts
at protein hydrolysis, the new enzymes do not give
foods a bitter taste or off flavours. This zives thenm
great potential to develop new enzyme applications in
the food induatry, following on from the success of
enzymes to hydrolyze carbohydrates over the lasc
15 years. (Extracted from Food-Processing (UK),
December 1987)

Alternative sweetener

Erythritol can be produced by fermenting grape
sugar via Aureobasidium yeast, according Zo the
Japanese National Food Research Institute. The
process can yield 47 grams of erytnritol from
100 grams of sugramsar. The veast strain can live
under high osmotic pressure, so grape sugar solutions
as high as 15 per cent can be used. Erythritol right
be used as a noncaloric sweetener, since it is not
metabolized by the human body or enteric bacteria.
Its sweetness is B30 per cent that of sugar. Some
foods already contain tiny amounts of erythritol.




“iiken vhemicals plans o commercialize the ssmpound
i about three vears. ZIxtracted from Japanese
Jnemrstre, 1§ January 1935)

Svnthesis of jiet sweetener from iaulin

ZJapan', National Food Research lastitute,
isiry 3I Agricuiture, Forestry and Fishecries, and
Niton Stareh lo., Ltd. have jointly succeeded in
svacthesizing, at 3 7igh vield rate, a diet sweetener
1gent from the Jerusalem artichoke {(Helianthus
Tuberosus).

This sweetener, "difructose”, has a sCructure
in which two fructose molecules are bonded together.
its sweetness is rather low, only about one haif
that of sugar. However, since it does not promote
insulin secreciom, it can bYe used as a sweetener for
iiaberics.

Oifructose is produced from a polysaccharide
xnown as inulin that has a construction in which one
glucose molecule combines with 30-40 fructose
molecules. Reacting inulin with a refined inulin
iecomposing enzyme, obtained from a certain type of
soil bacteria, enables difructose to be produced at a
rate as high as 35 per cent.

The percentage of inulin in the Jerusalem
artichoke tuber is as high as i5-17 per cent, and can
be cultivated with ease even on barren land since it
is highly reproductive. Further information may be
obtained from National Food Research Instituce,
Ministry of Agriculture, Forestry and Fisheries, 1-2,
Xannondai 2-chome, Yacabe—machi, Tsukuba-gun, ibaraki
Pref. Tel: 02975~4-7971. (Source: JETRO,

January 1988)

Low—calorie fac substitute developed

An all-protein substiture for fat in certain
fo0ds has deen developed by NutraSweet Co., a
subsidiary of Monsanto. Use of the addi-ive will
ceduce the calorie count and unsaturated fat and
cholesterol contents of such foods as ice cream,
yoghurt, butter, cheese spreads, dips, sour cream,
salad dressings, and mayonnaise. The product is
unsuitable for frying or baking, however. Trade-named
Simplesse, it is scheduled for introduction in 12 to
18 months.

The fat substitute is made from milk and egg
white proteins by a proprietary combination of heating
and shearing called microparticulation. The technique
results in spherical particles 0.1 to 2 pmin
iiameter. In this shape and size range, the particles
roll smoothly over one another to produce a rich -aste
and texture associated with fats,

3ecause the additive is made by mere mechanical
processing of natural protein, NutraSweet spokesmen
3ay that it requires no approval from che Food and
Jdrug Administration for markecing. However, the
sompany has agreed to file a petition with the Food
and Drug Administraction to seek ''generally recognized
as safe” (GRAS) status for the substance, after
neeting with DA Commissioner Frank E. Youmg, who said
he was "perplexed” by the decision to announce the
product without consulting FDA.

One >f the ey questions concerning Simplesse
“1ll be whether extracting the protein and altering it
411l change its toxicity ind nutritional value, says
Theodore Labuza, incoming president of the Instituce
2t Food Technologists and professor of food science

and technology at the University of Minnesota in
st. Paul.

Labuza says ‘hitraSweet w7as within legal limits
when it commissioned an expert panel to dete:mine
whether Simplesse was GRAS. The Flavor Extracts

Manufacturers Acsociation (FEMA), Sor examole, a'so
fas an expert panel o jetermine the SRAS status 3¢
arrificial flavours made from aatural produces.

Sut Gerard McCowin, director af FDA's Zivision af
f20d and color additives, says the TEMA situation is
ditferent because it deals with ainute amounts,
compared with the potencially large Sizpiesse markec.

Although MNutraSweer, a Zivision of the
St. louis-based Monsanto Co., has dome noth ing
illegal, some believe the company made a public
relations blunder.

NutraSweet has said it vent through proper legai
channels, and would not comment further on the
Simplesse issue.

Once NutraSweet submits a GRAS petition, FDA's
teview process should take about 12 toc i8 months,
vhich would coincide with NutraSuveet's narketing goal .

Meanvhile, Procter & Gamble is planning to
introduce its own fat substitute, called Olestra, but
Lt involves new chemical configurations and thus will
require FDA approval.

In many blended foods, 1 gram of Simplesse
containing 4 calories will replace ) grams of fat
containing 27 calories. And as a protein, it has ao
unsaturated fat or cholesterol. Excessive consumption
of saturated fat as in some animal fats and
hydrogenated vegetable oils has been linked to

elevated concentrations of low-density lipoprotein
(iDL) in blood serum.

Future projects at NutraSweet will aim ac
incorporating Simplesse into various food types. The
company also will seek partnerships with other firms
that will bring Simplesse to market as soon as
possible. (Source: Chemical and Engineering News,

1 February 1988 and Science News, Vol. 133,
6 February 1988)

Sslmonella bacterium test

Vicek Systems Inc., the Hazelwood (Mo.)
subsidiary of McDonnell Douglas Corp. is developing a
test for salmonella, using 2 sodified horseradish
enzyme that attaches itself to the dangerous
bacteria. The tagged bugs are then captured on a
filter, where they become visible as a brown spot.
The test can reveal as few as 10 organisms, far less
than the 1 million decected by conventional tests.

Because the new test will take two days to run
instead of five, Vitek says food processors can reduce
inventories substantially and ship food sooner. Some
1.5 millioo salmonella tests are conducted in the US
amnually at & cost of 37 each, and the market is
likely to grow at some 10 per cent per year for the
next few years. The salmonella test may be marketed
first in the UK during 1988. (Source: Business week,
12 February 1988)

The taste of food research

The UK's Institute of Food Research. the largest
institute within the Agricultural and Food Research
Council, covers a wide variety of subjects in its
programme of basic food science. Grouped into three
nain areas - food processing, food safecy and food
quality - the IFR's research includes everything from
relatively exotic work on plant root cultures, robotic
meat carving and the theoretical physics of frod
structure, to more mundane but no less valuadle work
on cooking and chilling processes, nutrient
composition, and the texture of frozen french fries.
In - iy article on tha [FR, Andrew Miller ssmples a
limited selection n‘ items from the institute's menu
of researca.




2athogeni: bacteria and natural toxicaacts
I2azyre praainently among the o work m Idod
sajesty.

apid dacterial lerection sad counting methods
1v2 deing Jevelopad at Reading, Jhere screntists have
1lr2ady produced the so-called 2ZFT test Zor counting
Tacter:al aumbers, now deing sed an 1 ommercial
sasis by che dairy and meat indusivies. According 0
T ITI0i0iogist onan Xroil, this mathod fas Yeen
recentiv modified ta get a crude seiective :ount >f
warious tvpes of Dacteria, and further work will be
ione £y ailow the test o be used with heat-treated
Id0d.

Jne new method, for letermining the keeping
juality of pasteurised milk bv counting spoilage
Jaczeria involves a colour change vhen a bacterial
2nzvme, cytochronme oxidase, Sinds o a f{luorescent
jve. The test still needs some improvement, and has
a0t vet entered fieid ctrials.

An electrical detection method, based m
oradicted voltage changes when antibodies bind o
Sacterial surfaces, is the subject of another new
sroject. Although at a very early stage, the method
zould have advantages ia linking up with compucters,
Kroll believes.

The use of harmless bacceria as protection
against harmful bacteria is being studied with
soultry, o help counter the spread of Salmonella in
flocks, by Geoff Mead act Bristol, and with premature
Sabies, who are vulnerable to infection, by Roy Fuller
at Reading. In both the cases, the idea is to keep
sathogenic species from colonising the zuct by
sopulating it with 'friendly’ ones.

Dr. Terry Roberts at 3ristol is working
sredictive modelling of microbial zrowth in meats, as
2 potential way of avoiding a lot of microbiological
measurement when processed products are reformulated,
for example by changing water or nitrate content.

Bristol microbiologists are also studying whether
volatiie compounds released by bacteria, such as
tvramine and acetoin, can be used ar the basis for
small chemical sensors in sealed packs of meat. These
sensors would enable retailers and their customers to
2asily see whether pre-packed meats were aboit to 20
2 £€.

At Reading, the factors affeccing the
microbiological susceptibility of Severages -
inzluding alcoholic and carbonated drinks =~ are Seing
studied 5y Jdon Stead. Among other Cthings, he is
looking for synergistic effects between natural and
i1dded preservatives, and it is hoped the project will
anable predictive modeiling to be carried out.

The fs0d industry, especially the dairvy and meat
sectors, are fond of using natural enzymes to help
them process raw ingredients. The IFR’'s anzymology is
centred on Reading, under 3darry Law. The unit is
serhaps Dest «nown for its work on cheese-ripening
2nzymes.

Current work includes protein engineering on
papain aimed at modifying the natural enzyme fn make
it more stable at low pH. Law's team hope to make it
nore ac-ive at pH 3] by tinkering with the ionic
environment of amin, acids at the acCive site using
site~directed mutagenesis based on molecular modelling
studies,

e new project is aimed at similarly modifying
the specificity of phospholipase A2, which is used
for interesterification of fats, to make 1t DetCer at
upgrading cheap fats like palm oil intn expensive
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zocoa Hutler equivalents. Another new prolect, in
improving peptidases Ior use in Jrzanic saivents, s
aimed ultimatelv 2t producing Yioactive sepriles ind
flavours.

Yeanunile, work on microbial Zenetics, under
Mixe Gasson at Norwich, i1a focused amainly on the
lactic acid tacteria used in the dairv industzy,
though research on veast and Iilamentous Iungi :s
growing. In the last vear or so, the group have
developed their gzenetic engineering techaoiogy and
have perfected the use oI protoplasts and
electroporacicn for putting ONA into these >aczeria,
as wvell as plasmid vectors for gene cloning, and are
a0ow concentrating on the expression and export >f
marerials sut of the cells.

Greater understanding Jf the genetics underiving
the metabolism of these bacteria should eventually
allow their key industrial traics o be manipulated.
For example, citrate metabolism, which results in the
caryon dioxide that creates the noles in some cheeses
ard influences flavour, could be tinkered with by
genecic means to give specifically desired
characteristics. Gasson's group have been looking at
this, in addition to the genes :involved ir production
of proteinase, lactose catabol ism, and resisctance to
bacteriophages.

With the planned disbandment of nutritionists at
Reading, nutritional research at the IFR will be
concentrated at Norwich, where Professor
David Southgate heads a department investigating
autritional composition, nutrient bioavailabilicy,
food choice and mineral nutrition.

For example, Ian Johnson and others have examined
the way in which a soluble polysaccharide like zuar
gum can influence the absorption of zlucose by making
the gut content very viscous. They are aow
investigating the effect of these dietary components
on gut growth, and thus on biocavailability of
nutrients, given that these polysaccharides have been
shown to cause the release of the gut grawth hormone,
enteroglucagon.

At Reading meanwhile, autritionists have studied
the ability of some types of fibre to reduce blood
cholesterol levels. In pigs with high levels, a iiet
containing 90 per cent rye was able to keep lLevels
low, though barley and wheat were less effective.

For those humans who would find a high-rye iiez
more than a little hard to swallow, the Reading zroup
has found that baked beans will do the trick nicelv in
both pigs and university students. However, the
students taking part in the study ate a pound >f beans
a2 day: too much for more sensitive bowels, pernaps.

With an eye on how food componenZs intrract to
affect the texture and other properties of processed
foods, IFR scientists study the structure 5f Joods and
the biopolymers they are made of, and then try o see

how variations can affect the appearance and Zexture
of processed food.

At 3ristol, much work has been done on the
structure of muscle proteins and incerconnective
tissue, and this now includes studying the nature 2¢
ptotein zels, such as those used to bind pieces of
meat together in processed meat products. Work ac
Reading includes studies of casein micelles in milk,

and the way in which foams such as whipped cream are
created.

The extrugion properties 5f various fonds and
fnod components are studied at Norwich along with the

structure and properties of protein and polysaccharide
gels, and the scabilicy nf emulsiona.




Last vear, Vi: Morr:is ind others., in
oilaboration @ith scientists 1t Jambridge University,
:re ahie 0 letermne the hexagonal structure »>f zhe
steilin molecuie. Vicilin is 2 pea storage protein
“hach, 1f modified using protein engineering, might
me day czome o replace :imported sova as a cheap
surze af pratein.

Although limited v space, the selection of
research ‘rojects above indicates that the Institute
>t Food Research can still draw on a wide range of
scientific skills and expertise among its staff,
jespite some of rhe financial worries it has faced.
it remalr 3 to be seen vhether the Government's attempt
to persuade industry to pay for more of it will be
successful. (Source: Chemistry and Industry,

21 March 1988)

Low temperature protein decomposition enzvme

Associate Professor H. Murakami and his group of
researchers of the Department of Food Science and
Technology, Facuity of Agriculture, Kyushu University
(Japan), have succeeded in extracting a2 new type of
protein decomposing enzyme (protease) from krill, a
shrimp-1ike planktonic crustacens. It is
characterized by a strong activity in temperatures as
low as 20°C, and high thopes are placed on the
application to the field of food processing at low
temperatures.

The group, alert to the krill's characteristic to
nist itself spontaneously when left as it is after
being caught, attempted to extract the protein
decompos ing enzyme responsible for this phenomenon.
In their experiments, the krill was minced into an
aqueocus solution to extract the enzyme. Thev
confirmed that two kinds of enzymes having molecular
weights of roughly 30,000 and 50,000, respectively,
possess this decomposition attribute,

It was also confirmed that these eazymes display
protein decomposition capabilities more th::. a doz-a
times higher at 20°C compared with tripsine, a typical
protein decomposing enzyme. Even when the temperature
was lowered to 16°C, their decomposition capacities
Jere maintained at about 50 per cent of their
respective values at 20°C.

In general, protein decomposing enzymes are the
most active at about 37°C, but the new enzymes display
their peak activities at around 20°C, ani even at 10°C
iisplay an activicy several timea stronger than
tripsine. True, a few protein decompusing enzymes
working at low cemperatures have been confirmed in the
past, but the intensities of their acrivities have not
hbeen analyzed in detail.

In meat processing, an 2nzyme process for making
the meat tender is necessary, and if protein
lecomposing anzymes which zan be used at low
temperatures are available, then processing will he
possible without any hazard of spoilage. Also, when
manufacturing shoyu (soy sauce), a large quantity of
salt is currently used to prevent spoiling in the
process of soybean or barley fermentation. However,
Lf low-temperature protein decomposing enzymes are
available, then the amount 5f salt can be reduced.
Thus these enzymes also feazure a salt-decreasing
effect, in addition to permitting decergent enzymes to
he used in water, without having to use hot water.

Kyushu University has -lready succeeded ia
nohtaining an enzyme with a molecular weight of 30,000
in a4 100 per cent purified state, and future plans are
fo conduct structural analysis of the anzyme,
including an elucidation of its amino acid
arrangement. Further information may he obtained from

Xyushu University, Department af Food 3cience ind
Technology, Faculty of Agriculture, 10-i,

dakozaki o-chome, Higashi-ku, Fukuoka City, Fukuoka
Pret. Tel: 092-541-1101. +(Source: JETRO,

March 1988)

Chemi cal applications

Novo mass-produces enzvme for low Cemperatures

Novo Industri A/S, an enzyme and iasulin producer
based in Bagsvaerd, Denmark, has commercialized a
genetically-engineered enzyme and plans %o market the
product as an effective "fac-splitting” component for
laundry detergents, the company says. Tta enz yme ,
"Lipolase”, both dissolves fatty stains at low
temper atures and is available to industry in
commercial quantities, making it a breakthrough in the
detergent industry, according to Novo.

Novo has high hopes for eventual demand for
"Lipolase"” but must first cintend with the regulatory
labyrinths surrounding genetically~engineered
materials. The ragulatory environmen: is one of the
reasons Novo started producing "Lipolise” in Japan
before entering either the US or Danish markects.
"Frankly, the environment is more favourable for
bacteria-related products in Japan than it is here,"”
says Sarah Bayles, investor relations represrntative.

Though it is difficult to predict when major
domestic soapers will become in’erested, “Lipolase”
will probably undergo a three to six year period
before the product obtains significant worldwide
market penetracion.

Fart of the matketing appeal co the Japanese
dete gent industry is the waning popularity of an
aggressive cellulose enzyme incorporated into a
product named "Attack". The more specific and less
harsh action of "Lipolase" puts it in a position to
benefit from soapers dissatisfied with the cellulose

product. (Source: Chemical Marketing Reporter,
8 February 1988)

Synergen’'s first commercial product

Coors Biotech Prnducts Co. has cpened a plant for
the commercial production of riboflavin, also known as
vitamin 32, using an impr.ved micro-organism developed
by Synergen. The vitamin will be used for numan
health care applications and in animal feed as a
autritional supplement. First commercial sales are
expected by the end of the first quarter of 1988.
Coors and Synergen are also nearing completion of 2
second project in which they are developing a natural
food colouring agent. Details from:

Or. Jane MacQueen, ilirector of corporate
communications, Synergen Inc., 1885 3rd Street,
Boulder, CO 80301, USS or on (303) 938-6200.
(Source. Biotechnology Bulietin, Vol. 6, No. 12,
January 1988)

Purple dye produced by biotechnology

Mitsui Petrochemical Industries, Lrd. has
developed and plans to put on the market soon a purple
fibre dye produced by the applicatioa of
biotechnology. This dye is based on a mass production
technology using a shikonin planct cell culture
technology developed by the company earlier., It
follows the firm’'s commercialization ot a
biotechnology sosp cailed "Murasaki” (pu-ple) and a
lipstick raw material.

Shikonin is a purpl-~
the natural gromwell (Li
has been used in Jagan fo

Taie root of
Jrhizoa!) and

. :ars for dyeing




<imono Jurple. However, the plant is very rarely
sound in natural 2nvironments cdav, so chewmically
snthesized ives are bSeing used zoday Sor dveing

Zabrics purple.

The company established a technology Zor mass
sraducing shikonin 2s an "ancient Japanese coleur” >y
applyving their plant cell cuiture technology.

The company is presently conducting pre-market
research, 3nd having confirmed that the dye is sptimal
for silk Zabrics, it plans to agressively enter this
narket. The dve has been highly evaluated by users
particularly in the sectors in which existing dves
fail to provide fabrics with the desirable gloss and
siegance. Further information may bSe obtained from
Mitsui Petrochemical laduscries, Lled., 2-5,
Xasumigaseki J-chome, Chiyoda-ku, Tokyo.
Tal: 03-5380-361l. Telex: J22984+. (Source: JETRO,
April 1988)

Energy and envir al applications

Hydrogen sulpnide treatment system using
bioreactor

Nippon Xokan K.K. and Dowa Mining Co., Lid. of
Japan have jointly developed and started accepting
orders for a hydrogen sulphide treatment system using
a bioreactor for treating hydrogen sulphide zases
discharged by chemical plants.

The new treatmenC system uses bacteria called
Thiobacillus ferro~oxidans to treat hydrogen sulphide
Zases, and its operating costs are one half to one
chird that cf systems using the conventional caustic
soda process.

In the system's basic process, hydrogen sulphide
gas aud ferrous sulphate, a hydrogen sulphide
absorbing liquid, are mutually reacted to reduce the
gas to ferric sulphate and to generate simple sulfur.
Simple sulfur is solid-liquid separated and recovered,
while the ferrous sulphate solution is oxidized with
Thicbacillus ferro-oxidans inside the bioreactor to
regenerate it into a fervic sulphate soiution for
cecirculation and re-utilization in the hydrogen
sul phide absorption process.

A discinect characteristic is cthat this system is
free of side reaction. Therefore, the absorption
liquid is not deteriorated ard there is no need
<“natsoever of using catalysct or chemical drugs. Also
since the reaction occurs at normal temperature and
sressure, tlers are also rthe advantages that the
2nergy cost is minimal, maintenance is accomplished
“4ith ease, waste liquid Zreatment is unnecessary and
an excellent selective absorbance with carbon dioxide
2as is displaved. Consequently, the system’s
treatment cost is decreased signficantly.

Various applications are possible with tnis
treatment system such as the treatment of various
winds of gases containing hydrogen sulphide, also for
the recovery of sulphur from amine offgas,
desulphurization of sludge digestion gas in sewage
treatment plants, and the Ctreatment of sour and acidic
gases in oil rvefineries. Further information may be
obcained from Nippon Kokan K.X., Public Relations
Department, 1~2, Marunmouchi l-chome, Chiyoda-ku,

Tokyo. Tel: 03-212-7t11. Telex: J22578 NKK.
(Source: JETRO, December 1987)

Cornstarch may prntect groundwater for pesticides

The US Agriculture Department says cornstarch
be used to protect groundwater from pescicides, If
pesticides are released too quickly, they zan soai

nay

+0 inches into soil and contaminate Zroundwater.
Cornstarch is being tested 9 mcapsuiate various
weedkillers and insecticides. When corastarch gets
wet, it releases the chemicals slowly, alluwing thez
Zo stay close to the surface where they are

effective. Microbes on cthe soil's surface are then
aiso be able o aid in breaking down pesticides berfore
they can move deeply into the ground. Illinois Cereal
Mills (Paris, L) and Stauffer Chemical (Westport, CT)
are co-licensees for the process. (Extracted from
Bus iness Week, L5 February 1988)

Microbes ‘could break down dioxin'

Chemicals from mutant microbes could solve one of
the world's fastesct-growing problems: what %o do with
toxic wastes and land contaminated by persistent
pesticides. Ananda Chakrabarty, a microbiologist at
the University of Illinois at Chicago, has developed a
strain of soil bacterium that has the potential to
break down such serious environmental contaminants as
DDT, dioxins and polychlorinated buphenyls (PCBs).

He has also produced from the bacterium
Pseudomonas, an emulsifying agent that will save oil
companies millions of pounds a year in treating their
fnydrocarbon wastes.

Chakrabarty selected a2 strain of Pseudomonas that
could grow in the presence of hydrocarbons.
Hydrocarbons are hydrophobic and the bacteria live in
water, or in a film around soil particles. Normally a
bacter ium surrounded by water cannot get close enough
to a hydrocarbon compound to take it in and digest
it. Chakrabarty's strain of Pseudomonas has a mutant
gene that codes for an emulsifying agent which enables
the solution of bacteria and the oil to mix, allowing
the bacteria to break down the hydrocarbons.

In field trials in the Middle East, Petrogen, the
Illinois company, granted a licence to manufacture the
chemical, added the emulsifier to large oil storage
tanks and left the mix for four days. Each fank
contained about 6,200 barrels of sludge - waste that
the oil company must dispose of. Addition of the
chemical released ancther 5,600 barrels of oil thac
would normally have been Lost, and reduced the amount
of waste.

The success of the oil-recovery experiments zives
fresh impetus to the search for micro-crganisms that
break down highly toxic substances such as the
persistent organic pesricides. The worst of these
linger in the envi.onment because there are no
organisms that can break them down. This is because
they are among the few organic compounds containing
chlorine.

Chakrabarcy had earlier isolated a strain of
Pseudomonas that could break down chlorobenzoic
acid, 8 very simple chlorinated compound. This
scrain had developed the necessary enzymes Co
act on chlorine that are missing from normel
pseudomonas .

Already, Chakrabarty has had some success in
breaking down the notorious dioxin defoliant
2,4,5-trichlorophenoxyacetic acid, one of cthe
compounds in Agent Orange. when he added this strain
of Pseudomonas to samples of contaminated soil
containing 1,000 parcs per million of the toxin, the
microbe reduced the level to 7 ppm within a week.
Moreover, i1zeds in the soil germinated and grew,
although not as well as in soil free of the
herbicide. AC some sites, around American army bases
for example, the soil contains more than 30,000 ppm of
the compound. The microbe removed 90 per cent of the
toxin from such highly contaminated soil.
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Chakrabarty is convinced that "eventually there
“ill be success in breeding micro-organisms that will
legrade many of the most toxic chemicals”.

ut there are many legal and ethical difficulties
surrounding the release of genetically engineered

arzanisms. (Source: New Scientist, 15 February 19838}

Anaerobic waste water Ireatment system

Japan Organo Co., Ltd. has developed an anaerobic
“4aste water Creatment system named '"Meta Rapid”, which
uses pelletized microbe granules for treating organic
substances in waste water 5y methane fermentation
“ile recovering the generated methane gas.

Normally, wascte water of high concentration of
arganic substances is treated by an aerobic biological
treatment process, such as the activated sludge
arocess, but this type af treatment is disadvantageous
in that it requires a large quantity of electricity in
order to supply the required amounts of oxygen. This
treatment process also tends tu generate secondary
pollution, such as otfensive odours.

8y contrast, Cthe standard anaerobic treatment
{methane fermentation) process demands less energy
than aerobic biological ctrestment, enables utilization
of recovered methane gas, and generates less excess
sludge than the aercbic process. However, the
conventional anaerobic treatment process is also
accompanied by disadvancages, such as the need for
fonger treatment times, a poor adaptability to load
fluctuations, and difficulties in system maintenance
and control. Therefore, its application had usually
Seen limiced to the anaerobic treatment of night soil,
the anaerobic digestion of sewage sludge, and slightly
to che treatment of fermentation waste liquid.

With the newly developed anaerobic processing
system, waste water is fed from underneath the
creaction tank, which contains microbe granules having
particle diameters of 0.5-2.0/mm. Here the microbes
are made to come into contact with the upward flow of
waste wate:r in order to begin the treatment process.
The generated methane gas is piped into a storage
rank, and then the treated water is removed of its oil
content while its biological oxygen demand (BOD) is
reduced by a factor of ten.

The microbe granules, differing from the
conventional flotation type microbes (which have
particle diameters of 0.1-0.5 mm), have a netted form
and comprise aggregations that contain large numbers
7t these microbes. They are therefore capable of
wi~standing 5-10 times the loads of conventional
microbes, or loads as large as 510 «g 800/m3/day .
Therefore, these microbe granules can be used for
treating high-screngch waste water having 30D ratings
€ sver 2,000 mg/litre.

In addition, in comparison with the aerobic
Zreatment system, the newly developed anaerobic
treatment system's power comsumption is as low as
ne fifth to one teath, ics reaction tank is much more
zompact, the recovered methane zas can be reutilized,
and the quantiry of generated excess sl dge is
significanctly smaller.

The system is being marketed at 3 domestic price
2f #$150-200 million, depending on its ancillary
squipment. Further information may He obtained from
Jjapan Organo Co., Ltd., 28-23, Hongo l-chome,
Bunkyo-ku, Tokyo. Tel: 03-815-7111. (Source:
JETRO, January 1988)

Microbial detoxificatior ac the gource

By the year 2000, chemical producers will no
longer have to build chemical treatment plants to
detaxify hazardous organic waste streams. colonies ot

mcrobes in special bioceactors will do the :ob
instead. That is the future is se2n by

Alan 5. Michaels, distin tished Professor of Chemicai
Sngineering at North Caro. ina State University {NCS)
La Raleigh, and three of his zolleagues at NCS and
Duke University (Durham, NC). Michaels' group is
working on the design and development of a1 bioreactar
that uses what they call a "wild or genetically

trans formed microbial culture” ta conver: hazardous
organics into harmless substances. They have applied
%o the US Geological Survey for a §730,00 zrant co
carry out their project. Their test waste: a
representative polychlorinated biphenyl (PC3).

Michaels ' group hopes to create an
immobilized-microbial-cell bioreaczor that will:. keep
a2 high—density population of specific micro-crganisams
or organisms alive and stationary for extended seriods
of time; prevent the bugs from eing killed or
mitated by the PCB stream or the organisms it might
contain; and, at the same time, maximize che
detoxification of the waste. Michaels and his
colleagues' purpose to evaluate three types of
continuous bioreactors that might do the job. The
first is a fluidized-bed, solid-phase~supported
culture reactor. The second bioreactor is a
free-suspension-culture, feed-and-bleed system that
utilizes a cross-flow membrane microfilcration unit to
remove the toxics. The third system uses tubular
membrane filters composed of hollow fibres.

The Michaels team anticipates that the
micro-organisms most suitable £or these processes will
be "solid-substrate-dependent bacteria” - that is,
nonaqueous - that will adhere to solid surfaces.
Finding the right type or combination of microbes to
undo toxicants will be the first major hurdle of the
project. The naturally occurring microbes that
consume and microbiologically transform or decompose
hazardous organics are relatively rare and tend to
thrive only in abnormal, hard-to-duplicate
environments, such as porous, water—filled
subterranean strata. Also, the microbes are unlikely
to survive in competition with others rthat consume and
transform organics. Thus, they must be maintained
under highly special ized conditions and be isolated
from conctamination by competing bacteria. In
addition, the rare bugs that Michaels and his
colleagues are working with will be difficult o keep
al ive once the microbes are applied to real waste
streams.

Another problem will be how to keep the membraes
containing the microbes from becoming gusmed up dy
oils and solids that are almosc always present in
PCB-laden liquids or any waste stream.

Michaels and his team say that they are nowhere
near the breakthrough point yet.

Already, researchers at Stanford Universicy
(Palo Alto, Calif.) have successfully ennanced the
organics~eating activity of bacteria for parctial
detoxification of a Silicon Valley site. It is being
used on groundwater contaminated by trichloroechylene.

Other university researchers also are looking
into point-of-generation bioreclamation. For
instance, Steven D. Aust, director of dio-echnology at
Ucah State University in logan, says that his school
hopes to reach an agreement soon with mme of four
waste reclamation companies to develop the use of

white rot fungus in biological treatment of hazardous
waste.

Environmental organizactions, “rade groups and
other rasearch organizations are li- :ing up in suppor?
of the NCS/Duke project. A point-of-gzeneration
system, combined with process plant chanves to funnal
certain types of wasce through certain bacteria-filled
filters, "are two of the most imporcant staps cthat




souild Ye zaken' 0 make the Yiological ipproaszh o
naz ardous waste cleanup work. Zxtracted from
Zhemical week, 3} Tebruary 1933)

Making motor fuels from microal zae

Despite budger cuts, me promising biomass
sraject has moved Iorward juring the past six vears.
Izs Jbject is to make gasoline and diesel fyels Irom
wicrsalzae ponds. The project, which is heing carried
out nv US Department >f Znergy <DOE), Solar Energy
Research Lnstitute (SERI) in Jolden, lolo., could by
2010 produce 150-300 bbl af liquid ZIuel per acre per
wear. The gasoline that is produced would be priced
at $1.63-2.00/gal, says Paul G. Roessler, a SERI scaff
scientist.

Microal gae, the most primitive members of the
plant kingdom, are single-celled and small: they
zange in size from 1 to 200 micrometers. Yet they can
doudle their bSiomass 3-5 times a day; and in
microalgae ponds, they can produce 12,500 grams/m/yvesr,
which makes microalgae - in terms of ' biomass
production - five times more productive than a
tropical rain forest. Microalgae also are unique in
that they can thrive in nighly saline water and can
accumulate large quantities of lipids, up to
70 per cent of their biomass. It is the lipids, in
fact, rhat are converted into gasoline and diesel
tuels.

The microalgae project involves growing algae in
big outdoor ponds. After a rapid growth phase in one
set of ponds, the algae are moved into a second set.
In their new home, nutrients are limited, growth and
cell division stop, and the algae us2 all thei. energy
to make lipids as storage products for survival. when
the algae have accumulaced enough lipids, they are
harvested. The lipids are then extracted and
converted into fuels.

The algae project is concentrating in four majer
areas. The first, which receives about 60 per cent of
total funding, is the study of microalgae growth and
production.

Researchers have collected more than 3,000
strains of microalgae and are currently narrowing
those down -0 the best 10~25 strains. Selection
criceria inciude tolerance to temperature and salinity
fluctuations, high growth rate and high lipid
production. Thus far, Chaetoceros and Navicula
strains have been found most suitable. They tolerate
temperatures of 10-35°C and salinicy of
[10~85 millimho/cm. The strains have attained growth
rates of 35 g/m/day; the targeted growth rate is
50 g/m/day.

Researchers have found that removing nitrogen ot
silicon from the media induces the microslgae to
accumulate lipids, primarily triglycerides, with
fractions of isoprenoids, phospholipids, glycolipids
and hydrocarbons. A silicon deficiency, for instance,
causes carbon to be partitioned into lipids inscead of
storage carbohydraces because silicon decreases the
activity of a key enzyme involved in storage
carbohydrate synthesis while at the same time
increasing activity of an enzyme key to lipid
s/mthesis.

Researchers do not believe that a single strain
af algae will exhibit the nacessary environmenzal
tolerance, high growth and high lipid yield., So
desirable traits from d:fferent strains will most
likely have to be corbined, which has led to work in
such methods of genetic engineering as mutation
selection 2.d protoplast fusion. The search for a
virus that can act as a vector injecting desirable DNA

into microalgie has also begun. Moreover, researchers
have discovered that genetic diversity in =iczroalzae
is higher than it is in terrestrial plants. That
indicates the algae have a big collective zenome,
which bodes well for future genetic engineering
efforts.

The project’'s second major area of focus is
engineering the microalgae ponds. An open pond sysle=
costing 376,000/ hectare to construct was chosen
Decause the system 1s cheaper than raceways Jr
2nclosed zubes.

Microslgae harvesting is the third area of
focus. Currently, harvesting reoresents about
25 per cent of total capital cost of a microalgae
facility. High—molecular—weight cationic polymers,
acting as flocculants, allow microalgae removal
efficiences of 35-95 per ceat ac a polymer cost of
J.5-1.5cents/kg. Such polymer :zosts are not
economical, however.

Converstion of algae lipids into fuels is the
fourth area of interesc., The lipids contain about
10 per cent oxygen and therefore cannot be blended
with crude petroleum, which contains essentially no
oxygen. Blending is not possible because at the high
temperstures used in crude distillacion, the lipid
oxygenates would cause polymerization or undesirable
reaction, Transesterification now seems the most
promising means of producing fuels similar to diesel
fuels, while zeolite catalysts could be used to
produce gesoline. (Source: Chemical Week,

13 April 1988)

Industrial microbiology

Technology for reforming wool with papaya enzyme

Nakajima Spinning Co., Ltd. of Japan has come out
with 2 technology for reforming animal fibres, such as
wool, by using papain, an enzyme obtained by
extracting and refining papaya fruit essence. The
company has started marketing a thread named
"protecorte” which is the product reformed with this
new technology.

Not only does the reformed chread rectain the
intrinsic properties of animal wool much better than
threads processed by the conventional chemical
reforming method, it also eliminates various kinds of
defects.

The trunk (cortex) parts of animal fibres such as
wool are covered with cilium-like scales resembling
those of fishes. If these fibres were processed
intact into thread, these threads would cause diverse
irregularities such as shrinkage when washed,
stimulation of the fabric wearer's skin, loss of
pliancy and lustre, degradation of dyeability and
undergo elongation with ease.

To cope with this situation, these fibres have
traditionally been reformed using chemicals like
chlorine, but this process removes too many scales
depriving the fibres of their intrinsic properties
such as fluffy feel, hest retention ateribute and
resistance to pilling (generation of wool balls),

The company discovered that papain, a proteolytic
enzyme obtained from papays fruit essence, thac is
notmally used primarily as a food ingredient, has the
effect of selectively removing only & certain layer of
fibre scales. Therefore, the company mass-produced
the substance and applied if to wool reforming. The
thread produced by this new reforming process recains
some nf the scales in almost their natural sctate and
is also vreformed to the same degree as by <onventional




Surther inisrmation may be sbtained Srom

Led., 370, l:abara,

Jrocesses.
Jakaiima 3pinniang <a.,

lzumiohtsu Ciry, Osaka. Tel: 9725-331101.
Telex: 123727, (Source: JETRO, Jecember 1337)
Lenaf:i a cheaper pulp for newsoriat

A partial solution to the problem of a projected
Ti52 in newsprint demand of 15 per cent during the
aext 10 vears may de kenaf, an annual fibre crop that
71as Seen zrown Zor cordage in Asia and Africa for
senturies. Xenaf Ilnternational (McAllen, Tex.) hopes
%3 5ring Jnstream in 1991 a xenaf =ill that will
osraduce about 100,J00 metric toms of newsprint
innuaily, equal to less than I per cent of the current
S newsprint Jemand of 12 =million toms.

However, the kenaf mill is in need of Zunding.
Xenaf International plans to raise 3380 aillion from
its Jwn equity and from nearby newspaper publishers.

Sovernment and industry representatives are
Jacxing the 2ffort o develop kenaf. The TS
Jepartmenr of Agriculture, which has long supported
<enaf researcn, has granted Xenaf International
§300,)00 this yvear for harvesting studies and seed
jevelopment. and CIP (Montreal), Canada's
second-biggest newsprint maker, benind Abitibi-Price
.Toronto), last vear entered a2 joint venture with
Xenaf International. Known as Kenaf Technologies
Sroup, the venture is separate from the kenaf wmill and
is described as a ''repository for kenat know-how".

Among kenaf's touted advintages:

. It is cheaper than wood. Kenaf grows from a
seedling to a l4-fr, mature plant in five
months and yields about 12 tons of dry planc
per acre. That is roughly nine times the
vield of wvood on a per-acre, per-vear basis,
as trees can take 35 vears to mature. That,
in turn, translates to a 12-20 ser cent lower
fibre cost for kenaf than fcr wood. However,
xenaf must be grown within 10 miles 5f a kenaf
mill because the plant is bulky and
transportation costs are high. Moreover,
bYecause kenaf is a tropical plant, in the US
it can be grown only in the South.

Kenaf requires 20 per cent less energy to pulp
than wood Secause it has only half the lignin
of wood. Lignin, together with cellulose,
forms the woody cell walls of plants and
cements the cells together. Hence, less
lignin means that xenaf cellulose fibres are
easier to separate from tae plant before
reforming into newsprine.

Kenaf makes a high-quality newsprinc.
Newsprint industry research has found that
“enaf newsprint is superior in both rear and
tensile strength to thermal mechanical pulping
(TMP) newsprint from southern pine and
comparabie Zo TMP newsprint from northern
spruce.

Xenaf international's proposed mill would use fhe
zonventional technology: a two-stage chemical TMF
orocess with a wasning stage between che primary and
secondary pulping stages. The mill's front end tis
modLfied, "owever, hecause kenaf is snly a fourth as
fense as wood, 1nd convencional nandling equipment for
4004 :hips Joes not work well with «enaf. (3ource:
chemical Week, 10 February 1938)

Hi gh=e {ficiency nrncess fnr farmenting
w-tryptoohan

3aaraku, iac. 'Japan) has astablisned a
zrvstallization fermentation pracess sing microbes
or manuilcturing L-fryptophan a4t Mmore than four Simes
the sfficiancy 9€ axisting fermentation procasses.

-sl-

The company has already succeeded ia :ulturing 3
high-produczion strain for producing L-trvprophan 3%
4sing 3 gene recombinant plasmid. Hdowever, after the
degree of concentration of accum.lated L-trvptophan
produced and stored in the fermeatation Zank exceeds
about 20 grams/litre, the process producZivity
deteriorates rapidly. To cope osith this situation,
the company jevised 2 method f crystallizing the
produced L-tryptophan and lowiring its degree 5%
accumulation in solution, by vhich process
productivity can be maintained at a high level.

In its experiments. the company used
high-productivity bacilli chat have the characreriscic
of effectively retaining a gene recombinant plasmid
developed earlier, to which was added a aon-iomic
sur factant "Pluromic L-61" as a medium for sromoting
crystallization, and conducted semi-batch culturing.

As a result, crvstallization started only at a
point where the degree of L-tryptophan concentracion
exceaded 30 grams/litre, and subsequently the
fermentation was maintained in a state in which the
bacilli and crystals coexisted while maintaining he
dissolved substance’s concentration at about
10 grams/litre.

In the primary sctage exper iments, about
40 graws/litre of fermenting solution was accumulated
as a whole, but with subsequent improvements, together
with the development of better high-productivicy
bacilli, the degree of accumulation was increased o
permit high-productivity manufacture of L-trvptophan
at about four times the productivity of conventional
processes.

L-tryptophan is regarded as having he effect of
invigorating the brain's activities, and is thereiore
being sold on the market partly as a health food. In
addicion to this, the company plans to commercialize
L-tryptophan as a food additive, whose market iemand
is expected to be as brisk as that for L-lysine.
Further informmtion nay be obtained from
Sanraku, Inc., 15-1, Kyobashi l-chome, Chuo-ku,

Tokyo. Tel: 03-566-5811. Telex: 2522761.
{Source: JETRO, March 1988)

Industrial equipment

High-efficiency bio-reactor for producing
cell sbiose

Japan's National Food Research Iastitute of the
Ministry of Agriculture, Forestry and Fisheries nas
developed a bioreactor that decomposes cellulose and
enables cellobiose to be manufactured at a hign
efficiency race.

Cellobio- 1 kind of sugar that is not
metabol ized <en into the body and is therefore
expected tc 1 ahighly effective additive Ior
low—=calorie T constitutes a raw material of
high added va

The sugar has until now been manufactured by the
inorganic synthesis procass, Sut since it zannot Se
mass produced at low cost, it nas been used only as a
biochemical reagent. The newly developed hioreactor
paves the way for the utilization of cellulose as a
convenient raw material for producing foods, which nad
up fo now been an untapped field of application.

The new diloreactor uses a cellobiose-producing
enzyme as the reacting material in combinacion with a
membrane reacror that passes only cellobiose with a
molecular weight of 20,000, The bioreactor is mixed
with powdered cellulose and cellobiose producing
snzymes 1t a ratio of 10.1. It is reacced ac 30°2
at a pil value nf £.5.

nd

Then, callulose fibres with long cnain structfures
are decompased and converted inton zellobiose with a




snort molecular strucrture. dnly cellobiose with this
sahort molecular structure is passed through the
aicron-sized holes of the membrane ceactor for
recovery.

in the field of food processing, roughly
4o-thirds of cellulose is constantly bHeing throwm
rsav. The research institute developed the new
Jioreactor to utilize this cellulose by-product more
aflectiveliy.

3ioreactors for producing zlucose frcm cellulose
have already Seen developed. However, since it is
more economical to produce glucose from starch, there
qas Yeen a need to produce products af high-added
values other than glucose by applying the bdioreaccor.
Further informtion may be obtained from:
The Mational Food Research Institute,
Ministry of Agriculture, Forestry and Fisheries,
2.J. 30x 11, Tsukuba Science City, I[baraki 2ref.
Tel: J2975-6-8015. (Source: JETIRO, April 1983)

A cheaper way ro drv almost anvthing

Precision Drving Systems (PDS) in Princetom,
¥.J., is marketing a continuous, lLow—temperature drier
that is said to have advantages aver other drying
technologies .

The PDS drier is not brand new. It has been used
commercially in Scandinavia and Ireland for almost
five vears to dry blood plasms. Buc PDS - which holds
axclusive rights to manufacture and market the drier -
has been working to expand applications. Indeed, the
rage of products thar PDS has dried includes eggs,
fruits, vegetables and fish, as well as enzymes,
vitaming, yeascs and antibiotics.

PDS will focus on food and pharmaceutical
applications. The company plans to sell driers
directly to food and drug companies. It also plans to
provide driers in joint-venture arramgements close to
large agricultural growers and food processors. PDS
is currently in the final stage of negotiating sales
of several driers, vhich, depending on size and
application, cost from 400,000 to 943 million.
Opzration of its firsc commercial machine, for an
unidentified customer, will begin in August for drying
such culture products as yoghurt.

Sstimated manufacturing cost for the PDS drier is
3-11 cents/1b of water-removal capacity. That
includes labour, utilities and maintenance, as weil as
depreciation and overheads. Such costs are about
me-third of those for freeze drying, which costs
215-30 cents/1b of water-removal capacity. A vacuum
drier is double the cost of the PDS drier, at
14=21 cents/1lb of water-removal capacity. However, a
spray drier - at 7-10 cents/lb of water—removal
capacity - is slightly cheaper than the PDS drier.

The principle of the PDS drier is simple. The
product is applied to drying bslls in the applicacion
zone, As the drying balls and product move
zontinuously downward at an adjustable speed through
the drying zone, they pass a counter current stream of
temperature-controlled drying air. 1In the separation
zome at the bottom of the drier, the drying balls and
product meet a co~current flow of air for final drying
and separation of product and drying balls. The
irying balls are recyled to the application zone,
where the process conCinues. The co-current stream of
air carries the dried product to additional processing
or packaging machinery.

The sdvantages. The PDS drier
saveral advantages over other drier:

is said cto have

The system is versacile., [t dries liquids,
slurries and particulaces, as well as
high-viscosity and lowviscosity marerials,
The key is the drying balls, which can he made
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of stainless steel, plastic ar ceramic. Tor
instance, a sticky praduce, like cheese, would
cequire drying balls made of 1 slippery
plastic resin. The size of the Jdrving balls
can vary, as veil. The biggest dalls have a
Jiametrer of one and a half{ inches. 3uch large
sizes are needed for drving particuiates xade
of large pieces, such as banana slices. Also,
the dried product can take many iiverse Zorms,
from a crystalline powder to flakes of
different size and thickness.

. The drier operates at low temperalures. Most
products are dried in a PDS drier delow 130°F,
which preserves nutrients, cell structure,
flavour and zolour. <ater content :s reduced
75-95 per cent, moreover. That cuts weignhs,
and shipping and storage costs significancly.

. The process is continuous, which is zeneraily
more convenient and cheaper than dacch
processing. The continuous process alsao
allows precise comtrol of air flow, dweil
time, Temperature and moisture content. Dwell

time, for instance, can vary from ! minuze to

100 minutes.

- The drier is compact. Drying bails greazly
enlarge the drying suriace area. As an
example, 1 cu ft of balls wich a diameter of
5/8 in. create a drying surface of 50 sq ft.
Moreover, the drier requires less than
one third the space needed for coaventional
freeze or spray driers.

The drier's versatility shows off in drying
potatoes. Potato siices with a thickness of
1/8-1/4 in. can be dried. And when the slices are
vehydrated, it is possible to distinguish betueen the
Idaho, Maine and New Jersey po-aroes because of the
high flavour retention. What is more, because of the
low temperature that is involved in drying, browming -
common in comventional drying of potatoes, which is
done from 250 to 300°F - does nat occur. Another
example of versatility: the drying cf cauliflower and
broccoli. Both are fed into the drier in 1/4~1/2 in.
pieces. Although the pieces shrink slightly during
drying, upon rehydration they regain most of their
original colour and shape. The ™ite-feel” of
rehydrated vegetables is "very close” to their fresh
comterparts. (Source:. Chemicai Week,
3 February 1988)

Freete drying stirs new interest

Freeze drying's potential is being more widely
exploited than hithertofore.

Indeed, some companies are factoring freeze
drying into a variety of chemical and biological
processes that turn out products such as microvials,
superconducting powders, drugs and bacteria. Eastman
Kodak, for example, is relying on freeze irving as a
preservative finishing scep.

As companies become more avware of freeze drying's
potentizl, more use will open up. Freeze drning
involves the rapid freezing of 8 porous material
followed by rapid dehydration by sublimation in a hign
vaccum. [n certain applications, for example, with
bilologicals, that mecthod of dehydration has some
advantages over sther drying technologies, including
vacuum drying and spray drying, in that the driving
force of the dehydration is not heat but rathaer che
difference between rhe vapour pressure of the dorous
material and the condeser plate.

The freeze drying of zeramics, alsn an
expengive process, has been done nn a laboracory
scale for more than 20 years, hut now Oregnn
Freeze Dry {Albany, Oregon) is working om 2
commercial process.




In some cases, the benefits of freeze drving are
“orth the 2..pense. One such application is in making
2 homogenous material for ceramics, including
superconductors. Treeze drving is finding uses
2lsewhere in chemicai processing. For one, it can bde
used Co separate soivents ind solutes. In another new
azpplication, an Oregon Freeze Drv client is developing
a2 way £3 remove water f{rom a water—based latex polymer
o render i% miscible with other materials.

Qutside the chemical processing arena, freeze
irving is being more widely used. For example, freeze
drying has Deen used for a long time to preserve
sensitive biologirales, which aise can ve de preserved
Zor shipment or storage in a cold liquid medium or as
frozen solids. aAmong the prcblems in storing a live
srganism in liquid med:ia are that over time tne
autrient level 4rops, and that type of storage is
oulky and costly to ship, as both shipper and end-user
must keep the liquid zold. Frozen shipments of
organisms are also cos:ily ta ship and store. Freeze
irying is easier on the organism and bypasses cthose
oroblems but is more costly at the front end. Still,
freeze drying, is the method of choice of
microbiologists for preserving cultures.

Micro-organisms, for example, have been
freeze~dried since about 1960 on 2 small scale and for
the past 15 years on a semicommercial scale by the
American Type Culture Collection (ATCC), a Rockville,
Md .-based, ncan-profit crganization that maintains a
ccllection of starter cultures, including cell lines,
viruses and genetic marerials for use by researchers.
Freeze drying is the preferred method of preservation
for many organisms, says Frank Simione, who heads
ATCC's Applied Sciences and Workshops Dept., because
it stops an organism's metabolism for many years,
holding it "in a kind of suspended animation”.

“ith the increasing emergence of Siological
osroducts, particularly genetically engineered
naterials, freeze drving is being used to process
large quantities.

Ine of a few companies devoted to contract freeze
drying is Bell-More Laboratories (Hampstead, Md.),
Jhich processes diagnostic reagents and drugs.
3ell-More's niche in the growing market'is freeze
drying for larger companies on a pilot scale. In
Japan, for instance, Takeda Chemical Industries
(Osaka), a leading drug maker, notes that if it
decides to produce its interleukim2 product, which is
still in clinical trials, in a powdered, freeze-dried
form, it would do the drying in-house.

A drug company can bypass rigid Food and Drug
Administracion regulations on freeze drying by
contracting the process out. Freeze driers must offer
custom packaging technology that is effective in
xeeping out oxygen and moisture.

Bug marketers have exploited packaging and
ireeze~drying technologies. For instance, Eastman
Kodak's Snowmax, the snow-making bacteria Pseudomonas
syringae, is extremely heat-sensitive, and freeze
drying is the only way to protect it bafore shipment
to customers. Kodak ships Snowmax as frozen pellets
to 2 small upstate New York freeze crier, Ontario
Foods, which freeze dries and packages the product.

Freeze drying is crucial zo the affectiveness and
axtended life of two types >f feed additives produced
5v Xeroferm Laboratories (Portland, Je.). probiotics
ind silage inoculants. Probiotics are living lactic
121d bacteria, ased in place of antidbiotice in feed
zorrece intestinal Sacteria in animals. Silage
tanoculants are atarter cultures 3§ lactic acid
racteria dsed to confrol the tate of fermentation
tilage to «eep forage from spoiling ind shrinking.
‘Extracted from Chemical 17 Fabruary 1748)
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3iotechnical instrumenti“ion Sorecast

The biotechnical process instrumentation market
is exvected to reach £12 billion over the next
10 years, according to R. Atkins, UK Parliamentary
Under-Secretary of State for Industry. The US market
for Yiotechnical instrumentation will grow from
£16 million in 1987 to £200 million in 1991, according
to Frost & Sullivan. Enzymes are the primary
Siosensors, with their ability to catalyze
chemical/metabolic ceactions wizh high specificity,
but cannot be :sed above 80°C, making in-line cleaning
2 problem. Ion—selective field effect transistors can
detect i, K and Na ions byt are teamperature
sensitive. Optical sensing provides intrinsically
safe circuitry; piezoelectric systems have also been
used, but are more costly. 3esides 'environmental'
applications for the detection or measure of
combustion gases, wastewater bacteriological oxvgen
demend, and crop and livestock diseases, Yellow
Springs Instruments (US) has applied immobilized
oxidase ions in con junctiom with a hydrogen peroxide
electrode in a2 3 per cent-accurate, 3(0—second-response
flow cell to monitor on-line glucose in fruit juice,
wine, food, serum and blood; the system is available
in the UK through Clandon Scientific. (Source:

Technology Update, 7 March 1988)

Alcohol sensor using acetic acid bacteria enzyme
Ar

Asahi Breweries, Ltd. and Professor M. Karube of
the Tokyn Institute of Technology have jointly
developed an alcohol sensor exelling in selectivity
which can be used with stability over a long period of
time. It utilizes the membrane bondability of alcohol
dehydrogenase (ADH) of enzymes existing in the cell
membranes of acetic acid bacteria, which is
immobil ized by the covalent bonding method.

In the discillation and fermentation industry
including beer brewing, the measurement and detection
o2f the alcohol concentration are indispensable in
various processes. Normally, samples are extracted
from time to time in the respective processes for
independent analysis, but these operations require
much time, labour and cost.

Against this backdrop, research it in progress to
immobil ize enzymes and to apply them as sensors, and
some of these sensors have already been
commercial ized, but they are generally usable only for
one or two weeks, lack stability and fail to dispiay
ample selectivity to various kinds of alcohol.

Asahi Breweries, alert to tho fact that the
membrane bonding ADH, an enzyme existing in acetic
acid bacteria cell membranes, features i high
substrate characteristic and is highly scable
throughout a wide range of pH values delved into
research for its utilization.

In the case of a yeast derivative, an enzyme is
normally required to promote ADH activity, but che
newly developed alcohol sensor dispenses with this
need. This membrane bonding ADH is immobilized by the
covalent bonding mecthod, and platinum electrodes are
used in the process.

With this new alcohol sensor, its loss of
responsiveness is only 20 per cent when used for a
month, ind it has been confirmed to serve effectively
for atout 2 month with stability. Also, 1t 1is not
adversely affected by methanol, reacting with straight
chain ilcohols from methanol to Cg compounds, yet it
displays an excellent selectivity of not reacting with
alconols with side chains. Further information may be
obtained from Asani Breueries, Letd., 7-1,

Kvnbashi 3-chome, Chuo~ku, Tokyo. Tel: 03-3567-5111,
Talex: 2523591 ABEER (Source:, JETRO, January 1983)




E. PATENTS AND INTELLECIUAL PROPERTY ISSUES

3ictechnology patents up 20 per :zent in 1987

The JS Patent & Trademark Jffice issued
1,+75 Yiotechnology satents in 1987, .0 per cenc more
zhan the vear before, according to a survey by the
Jharmaceutical Manufacturers Association (PMA).
Nearly two thirds of zhose patents were issued to
S-hased corporations, universities and government
axencies. Of the zotal number of patents issued, a
a2 jority (57 ser cent) were for pharmaceutical and
heal:t :are products. According to William Szkrwbalo,
PMA's :irecrtor of biotechnology programmes,
1% per cent of the patents invoived recombinant INA
zechniques. PMA's definition of biotechnology
tncludes the use of organisms such as bacteria and
veast to produce beneficial products, though not
necessarily the use of geneti: engineering
techniques. (Reprinted with perrission from Chemical
and Sngineering News, 18 January 19838. Copyright
(1938) American Chemical Society)

US Patent Office reorganizes biotechnology caverage

The US Patent and Trademark OIifice (PTO) is
isolating biotechnology into a single examining
zroup. The dual goals are to reduce the staggering
biotechnology patent backlog and make the most
efficient use of PTO's biotechnology expertise.

Currently, most biotechnology-relaced patents are
examined by PTO's Group 120 (biotechnology and organic
chemistry), but some of these applications find their
#ay into Group 150 (proteins) or Group 130 (chemical
malysis and non-immunological testingi. The
biotechnology components of these three groups will te
extracted and placed into the dbrand new, 75-member
Group 180. (Excracced from Bio/Technology, Vol. 6,
April 1988)

3TG forges Japanese licensing connection

The B8ritish Technology Group has signed a deal
that will allow B8ritish inventions to be more widely
licensed throughout Japan. It has made the trading
house Sumitomo the sole agent for licensing "seleccted
technologies” to other Japanese companies. The BTG
exploits technologies, applies for patents and
protects those patents on behalf of universities and
individual inventors in the UK,

Sumitomo will be allowed to examine the
inventinns for a period before agreeing to take up the
patents.

Giving a large commercial organizaticn access to
3ritish inventions may cause concern, but the BTG says
that the Japanese firm has signed non-disclosure
13reements, and no inventions that they see but do not
want will be ac risk. The 8TG would be ready to sue
if confidentialicy was broken.

The Sumitomo deal is 1 first scep towards a
twn-way deal in technology transfer with Japan. The
3TG is hoping to be able to licence rechnology from
Japanese companies and univarsities to companies hHased
in Sritatin.

The B8TC already =arns 70 per cent of its money
from licensing patents to overseas companles. Japan
13 LCs snecond Diggest markec, after the USA, aand the
sumicomo deal will make it even more lu.rative, says
the BTG. (Source; New 3cisntist, 15 February 1788)

Americans bid to freeze mt Japanese rival

An American hintechnology company has asked the
US Government to block a Japanese rival in a
cor aercial struggle sver patent rights to a
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genetically engineered protein Zor treating
anaemia. The Ame-icin company, Amgen, claims to
have a lead of one vear in the manufacture of
ervthropoietin (EPO).

Several companies around the world have been
vying to make £PO by snipping out the human gene that
manufactures the hormone and splicing it into
bacteria, veast ot mammslian cells that then produce
the hormone in large quantities. A Japanese company,
Chugai, and its American partner, Genetics Iastitute,

plan to manufacture such a2 recombinant product and
sell it in the US.

Amgen, still awaiting approval of its recombinant
version, recently sought intervention by the
Government's International Trade Commission (ITC), to
bar the Japanese product. Amgen and its own Japanese
partner, Kirin, have been manoeuvering since 1984 co
corner the market for EPQ. The company received an
Amer ican patent in October 1987.

The patent covers the necessary "starting
materials” for the process, such as the modified genes
for the hormone and the genetically altered organisms
into which the genes are inserted.

In the mean time, Genetics [nstitute has patented
the technique for purifying the hormone from the
genetically altered cells or microbes that manufacture
it. Both companies are challenging each other’s
patents in a flurry of law suits. Amgen called in the
ITC to deny Chugai an early entry to the American
market.

In 2 narrow vote, the ITC, which can exclude
imported products if they are proved to be "unfairly
introduced"”, agreed to investigate. Amgen told the
ITC that the Japanese are mounting an “efforc to
penecrate and ultimately dominate the nascent US
biotechnology industry”. The company’'s complaint
describes the american biotechnology industry as
"young and fragile" and not s that it has poured over
$150 million into its effort to deliver the product
firsc.

The appeal is thought to be the first lodged with
the Commission that involves a genetically engineered
pharmaceutical. (Extracted from New Scientist,

25 February 1988)

Part of AIDS virus patented

Cambridge Bioscience has won world-wide rights to
a Harvard University patented protein used in AIDS
tests and vaccines. The biotechnology company will
pay royalties to Harvard, and will sub—license the
protein to other firms that use it in AIDS-relaced
products. Harvard's patent may be a particularly
important one, believes one anzlyst, because the
protein has applications in both AIDS diagnostics and
AIDS vaccine research. The patent covers a viral
protein known as zpl20 and related proteins that react
with it. The protein is found on e outer coat of
the AIDS virus. (Extracted from Wsll Screer Journal,
18 February 1988)

Lawyers secek patent reforms

Max Planck Institute has, in co-operation with
nother organizstions ind agencies, worked out several
proposals to make European patenf laws more compatible
with the needs of induscrial biotechnology.
Friedrich-Ksrl Baier and Joseph Straus, legal
specialists at the Max—Planck Institut fur
auslindisc es und internationales Patent~, Urheber-
und Wertbewerbsrecht, loceated in Munich, would like to
1ee certain restrictive provisions changed; these
shortcomings currently make ic difficult or impcssible
to obtain full protection for many biotechnological
inventions.




ne of the Institute’s reform suggestions has
ilready Yeen impianented. Federal high courts in the
TG cecently ruled that a researcher can apply for a
sateat on a micro-organism simply by depositing a
sample ani 3 brief descriprion. This has been the
rautine procedure in the United States and Japan, but
in the TRG one had to submit a report detailed enough
23 2nable specialists to readily recreate the
"invention'. Genetic engineers often could not comply
<ith this demand because the production of new strains
Irequently involves bYiological processes whose results
1re not totally predictabie.

The need for improvements in other aspects of
Zurcpean patent law has also become increasingly
apparent in recent vears. For one thing, Europeans
zannot patent an innovation after details of the
research leading to its development have been
publ ished. Seminar reports - or even non-confidential
Jral communications - are often considered equivalent
o publication. In the US, by contrasz, one can apply
for a patent within a year of publishing the details.
The Max Planck specialists would like European
scientists to nave the same option.

Also, newly developed macroscopic plants and
animals are largely excluded from patent protection in
the nations that signed the 1973 Munich Patent
Convention: the Federal Republic of Germany, Austria,
ltaly, 3elgium, France, the United Kingdom,
Liechtensctein, Luxembourg, the Netherlands, Sweden,
and 3witzerland. This has effectively dampened
zommercial interest in the production of such
>rganisms., (Source: Bio/Technolosx, Vol. 6,

January 1988)

senentech sues Invitron, Monsanto and Searle

Genentech (South San Francisco) has filed suit
against Invitron, Monsanto and Monsan:o's G.D. Searle,
with charges o>f misappropriaticn and improper use of
trade secrets by Invitron emplovees wino had previously
worked for Genentech. The allegations relate to the
development of recombinant tissue plasminogen
activator (TPA) and blood protein factor VIII.
Genentech's suit asks for an injunction against the
alleged use of the trade secret:; in question and for
sndetermined damages. The complaint cites 12 causes
5f action again-t the defendants, including
misappropriation of trade secrets, breach of contract,
unjust enrichment and unfair competition. The suit
follows Lavitron's announcement that Monsanto, Searle
and Invitron had developed novel recombinant forms of
the heart drug TPA and that [avitron was working with
the Rorer Group to commercializz recompinant
faccor VIII. Representatives of lnvitron, Monsanto
and Searle maintain cthat the litigation is without
merit. Genentech has also filed a complaint against
Abbott Laboratories, alleging that two Abbott patents
on recombinant-DNA plasminogen activators ate invalid
and unenforceable and seeking a declaratory judgement
that Genentech's Activase TPA "does not infringe any
valid claim" of the Abbott patents. Genentech also is
seeking an injunction that would prevent Abbott from
"wniciating infringement litigacion" against it.

The patents in dispute (US 4,370,417 ang
+,558,010), which were awarded to Abboct in 1983 and
1985, cover recombinant-DNA plasminogen activators, as
<4ell as the starting materials and racombinant mechods
that are used to produce them. So far, Abbott does
10C have on the market any product that uses the
technology.

Genencech's only other patent hattle that
Zone 20 court was unsuccessful. Genentech had
2uil against the Wellcome Foundation in the UK
Fabruary 1986 when Genentech received a patent
tn that countvy.

has
brought
in

for TPA
Genentech 1lleged that Yellcome’s
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IPA infringed Genentech's patent.
Wellcome had sued to have Genencech's _atent declared
invalid. last June, Britain's High Courc ruled
against Genentech;, the company's appeal is scheduied
%0 be heard early this summer. (Source: Chemical
"eek , 17 February 1988 and 10 March (933)

At the same Time,

Resolution sought on animal patent dispute

Controversy persists over the US Patent &
Tradenark Jffice’s recently announced policy of
granting patents on new forms of animal life
produced by genetic engineering or ather human
intervention.

Saeveral groups are upset over ?TO commissioner
Donald J. Quigg's judgment that farmers pav rovalties
on generations of offspring of genetically altered
animals. A 2ill was introduced calling for a two-vear
moracorivm on animal patents until Congress can
explore the implications. A similar dill may de
offered in the Senate.

What farmers and others fear, notes Jack Dovie,
director of the Agricultural Resources Project of the
Eavironmental Policy Institute, (s a virtual monapoly
on livestock breeds by a few large corporations
holding the patents.

A recent poll by the Texas Department of
Agriculture finds thac 96 per cent of the responding
producers oppose animal pstenting. Commissioner
Jim Hightower of the state agency is urging Texas’
Congressional delegation to support a moratorium.
addition, a coalition of 37 farm, animal welfare,
environmental, and public interest organizations - as
well as individual religious leaders - back a
mor ator ium.

In

?TO0 does not expect to issue patents until ac
least June for any of the i7 applications now pending
on new animal forms. So Congress will have time to
consider legislaction even without a moratorium.
(Abstracted with permission from Chemical and
Engineering News, 15 February 1988. <Copyright (1988)
American Chemical Society)

First patented animal is a mouse

The US Patenc and Trademark Office said Tuesday
that it had approved a patent for a genetically
altered mouse to be used in cancer research, the first
time a patent has been issued for an animal.

The decision is a milescone in efforcs o
commercial ize biotechnology.

The patent was granted to researchers at Harvard
University, who have genetically alcered the animal
for research purposes.

Man-made life organisms have been jpatenctable
under US law since a landmark Supreme Court decision
in 1980, dut this announcement will mark the firsct
time that pat.nt law vill protect a gemetic zhanze in
a higher life lorm,

The Harvard patent covers a Cechnique in which
laboratory-made cancer genes are introduced into
early=stage embryos of mice. The mi.e and rheir
descendants are born with cancer genes in all their
celly and will develop tumours quickly if exposed o
even small amounts of cancer-causing chemicals.

Thus, the animals can be used in tests
determine tha cancer-causing potential of a chemical,
but are aexpected to be especially useful in breast
cancer research because nf the typm of cancer zene
inserted.

%o




The zenes inserted into the mouse embrvos are

zombinations >f mouse ma-mary Zumour Zenes and
lancer=causing mouse 7irus.

lLicensing rights Zor the patent, which could have
“1de tommercial possibilities in cancer laboratories,
ite neld by Ju ?ont Co., which Iinanced the Harvard
rasearcn. 3But while th:: Patent Qffice decision was
zzeeted warnly bv officials 2f the bYiotechnology
iadustry and may provide a Soon for scientific
research, it occurs at a time of mounting ethical
juestions about the use and ownership of artificially
created iife forms. (Extracted from Intermational
Herald Tribune, 13 April 1988)

firms to fight ban on animal patents

Biotechnology companies in the US and Britain are
drepiring to challenge the rule in Zurope which states
that animals cannot be patented. Last year, the US
authorities tuled that researchers could patent
animals, but European law still forbids the patenting
of higher organisms, such as domestic livestock.

Two compariies, one B3ritish and one American, have
applied for European patents on the technolegy for
inserting human genes into the embryos of mammals.
“hen these "transgenic' animals mature into adult
females, they secrete human proteins in their milk.
Companies can harvest these proteins for medical oc
indusctrial use.

Scientists from the Institute of animal
Physiology and Genetics Research, which has
laboratories in Edinburgn and Cambridge, developed the
technique involved in creating transgenic animals.
The technique has successfully created transgenic mice
mnd sheep, and vesearchers are working on transgenic
goats, cows and pigs. A British company,
Pharmaceutical Proteins of Cambridge, has undertaken
to patent the technology for the Iastitute in return
for commercial rights to the process.

The company applied for a British patenc in
June 1986, and last month the World Intellectual
Property Organization, which oversees international
patent law, published the company's international
application. This is the first stage in awarding the
European pstentc.

An American biotechnology company, I[ntegrated
Genetics of Massachusetts, has also applied for a
Suropean patent on transgenic animals. The company
first filed for its patent in the US in April 1986,
and a year lat=r filed a similar application in
Zurope. Integrated Genetics, however, has not yet had
its application published.

In April 1987 the US 3oard of Patent Appeals
d1ecided that researchers from the University of
Washington, Seattle, could patent a Zype of oyster
that they had developed. The oysters, which the
researchers had genetically engineered to given them
more than one set of chromosomes, grow larger and more
tasty than normal oyscers.

This was the first patent to be awarced on
aulticeilular animals. In 1930, the patent
authorities in the US ruled that it was possible to
patent single-celled organisms, such as bacteria.
(Extracted from New Scientist, 11 Pebruary 1988)

F. BI0~INFORMATICS

Agricultural biotechnology markets

Virtually every major agricultural chemical
company is investing in new technologies to compete in
an expanding world of alternative products, which
include Hiological insecticides, pheromones,
fungicides, nemstocides, Hacteriocides, herbicides,
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olant growth regulators, fertilizers and genetically
manipulated seeds. A number of products have already
been launched, reports the Technology Managemen:
Group, and several others currently :mde~ development
are due sut within three yaars. The United Staces
zontinues to dominate this field.

T™MG's latest report, The Impact of 3iotechnoiogv
on Agricultural Chemicais: An Assessment of w<or'dwiie
Markets Zor New 2roducts Related to Fercilizers,
Pesticides and Seeds, is the third in 3 series.
Earlier reports covered the impacts on the animal
care, and ine food and feed industries. YNext in
line: a report on plant—derived pharmaceuticals and
fine chemicals. Details of the agricultural
biotechnology report, priced at 32,290 (33,290 from
30 April) from: Technology Management Croup,

25 Science Park, New Haven, Connecticut 36511, USA or
on (203) 786-3445.

The Siotechnology Directory 1988, by J. Cocmbs and
Y. X. Alscon.

The expanded and updated edition of this
reference work brings:

1,585 new organization liscings;

1,174 other updated and/or revised entries;

- Information on more than 5,350 commercial and
non-commercial organizations:

~ A greatly expanded Buyer-~
research and services’,

Guide of products,

- Alphabetical and classification indexes for
quick access to 2ll inforamation.

November 1987, 500 pp., 0-333-437268, arice £€75.00.
Available from Globe Book Services, FREEPOST, Brunel
road, Houndmills, Basingstoke, RG21 2BR, England.

From Genes to Clones, an introduction to gene
technology, by Ernse-L. Winnacker.

From Genes to Clones offers an integrative view
of the concepts and strategies behind the art of gene
cloning. This textbook is a comprehensive treatise of
the techniques employed in the isoclation,
manipulation, and chemical synthesis of nucleic acids
and the identification and characterization of
recombinant DNA molecules. The development and
practical applications of plasmids, bacteriophages,
cosmids, phasmids, and eukaryotic viruses as cloning
vehicles are discussed in great detail together with
the respective hosts, i.e., prokaryotes, strepicayces,
yeasts, plant cells, and eukaryotes. This book,
wricten by a2 single author, leads to the fromtiers of
current knowledge and will help advanced readers in
planning and designing their own experiments. At the
same time it may be vesd as an introductory text by
undergraduate and graduste students trying to become
familiar wich the unit operations of gene
manipulation. The controversial issue of safery
regulations for such manipulations is addressed in a
separate chapter, and the 1986 NIH Guidel ines for
Research lavolving Recombinant ONA Molecules are
included. An extensive lisr of references, appendices
on useful host strains, restriction enzymes,
restriction maps, and sequence data, as well as a very
detailed index, allow this textbook to bYe used as a
reference manual. 1987, XIII, 534 pages wich 438
figures and 54 cables. Softcover:

DM /0.00/3Us 34,50. ISBN }-527-26644~5.
DM 120.00/8US 68,00, IS2" ¥»527-26199-9.

Hardcover:

Gnomic - A Nictionary of Genetic Codes by
E. N. Trifonov and V., Brendel.

Hereditary informtion carried by the DNA
molecules of a cell and coded in the sequence of
nucleocides can be written as a text in a language




sith 1 Sour-character alonadber (&, <, &, T). This
130%x is the Zirst :zompilation of the words >f this
Langeaze. Tor the molecular biologist, the systematic
:smzarative studv >f nucleotide sequences has decome
1a iavaluable zesearch tool which nas led to insights
into phenomena of genetic comtroi, the nature of
jenetiz efects, moiecular structure, ind aoiecular
and general evolution. 1387, 172 pages.

M 150.30/3US 33.35. I3BN 3-317-16723-3,

New service for readers

A new product from 3ioCommerce Jata and The
3ricish Library will be on show at Life Scieace
Technologies. Launched in January 1988, Biotech
Xnowledge Sources (8KS) is a unique service which
3lerts readers to new market surveys, Sooks, and
i{grthcoming conferences relevant to the Siotechnology
industry.

3KS will provide a comprehensive monitor of aew
pudlications as well as a full internationmal listing
2f meetings, seminars and exhibitions, useful %o
librarians, researchers and executives. Cavering both
scientific and business information sources it will
supplement , in pericdical form, the book, Informatien
Sources in 3iotechnology by Commerce Data's Managing
Jirector, Jr. A. Crafts-Lighty. Produced monthiy, 3KS
will be edited by the British Library Biotechnology
Information Service, a specialist group formed to
zontinue and develop the work of the EEC-funded
Zuropean 3iorechnology Information Project.

?uwlications on eavironment and development

Caservation of species and zenetic resources

This action guide enables NGOs to take urgent and
sositive action to prevent disappearing -rop varieties
and less known tropical plants with promising economic
potential. The guide covers a wide variecty of
subjects 1.e., values, threats and politics of gemetic
resources; examples of endangered plants and
animals, an agenda for action and the role of NGOs.
It 3lso contains names and addresses of N¥(Os and other
institutions actively involved in conservation.
Available in Znglish, French and 3Spanish; A5 size,

76 pp., srice 5US 3.30 plus poscage S5US 2.C0 {surface)
$US +.00 (air). Free to third worid NGOs. aAvailable
from: Publications Officer, Eanvironment Liaison
Centre, P.0. 30x 72461, Nairobi, Kenya.

Safe pest control. an NGO action zuide

This booklet challenges the conventional approach
>t most pesticide how-to books which implicitly assume
that 9y giving Che pesticide user a set of safety
rules, the problems associated with pesticide use will
3e ameliorated.

It provides hoth practical information ind an
analytical Iramework by which NGOs can examine cthe use
2f pesticides in their region. Divided into two
secrions it 2xamines the health and welfare
raquirements of pesticide users in the third world and
tne impiications for the medizal, aducational ind
health institutions and the pesticide industry serving
this zroup.

The second section gives practical information
and starcs off with a set nf safety rules ‘or
pesticide use, written from the users' point >f view.
Available in EZnglish, French and Spanish, A5, pp. 70,
orice BUS 1.30 olus postage $2.00 (surface) $4.00
{air)., Free to third world NGOs. Available from:
Publications Nfficer, Znvironment Liaison Centre,
?.0. 3ox 724h1, Mairobi, Kenva.

lastitute zo focus an Third world Sioscechnolagy

The ?anos Institute is planning an infirmazion
srogramme an biotechnology and its effects Jn pedple
and countries in the deveioping regions 2f the world.
Panos, an international organization specializing in
ab jective information on sustainable developmen: nas
attracted start—up Zunding from the Rockefeller
Foundation. DJetails from: Dr. Robert «algate,
Jirector, Biotechnology Programme, Panos Instituce,
3 Al fred Place, london WCIE TEB.

ATCC Directory of Biotechnology Informarion asources

A Nacional Library of Medicine contract %o
develop and manage an on-line database for a directory
of biotechnology information resources has deen
awarded to the American Type Culture Collection
(ATCC). Organizations with resources which are
available zo the public should contact the ATCC.
Decails from: Biolnformatics Department, American

Type Culture Collection, 12301 Parklawn OJrive,
Rockville, MD 20852-1776, USA.

Biotechnology software

Until recently, only a few large zompanies
enjoyed the benefits of the expensive hardware and
custom-tailored program needed for computerized
analysis of biologicii data. Now virtually any
laboratory car utilize the computer's speed and nower,
thanks to inexpensive personal computers (PCs) and
moderately priced software for restriccion mapping,
gel fragment analysis, molecular modeling, proteia and
DNA sequencing, and several other rasks. Unlike
previous systems that required large mainframes or
sophisticated workstations, current offerings run on
the IBM PC, XT, or compatibles with 540K RAN. Most
applicatious also require a 35 Mb hard disk (usually
around $§500 or less) for enhanced data storage,
retr ieval and comparison.

Gbviously no computer can do anything that cannot
be done manually, but cthey do offer extreme speed and
accuracy, while relieving workers of tiring, mundane
tasks. In molecular design, for examplie, several
program allow the researcher rto "assemble” new
structures on a computer display terminal inscead of
in the laboratory.

One such program is Polygen's PC-based ChemNote,
which is used to create two-dimensional molecular
diagrams, then display them in three dimensisns Zor
further study and manipulation. The operator zan also
set precise bond lengths and angles, assign atomic
charges and connect addizional groups »r atoms.
According to the company, ChemMoce even alerts the
operator Co ilnaccurate or incomplete structures.

The structure may then be transmit- 2d to
Polygen's CHARMn, a more complex program cthat uses
empirical data (MMR data and the effects 5f salvent
and cemperature, for example) to comstruct and
illustrate intra- and inctermolecular forces ind enerzy
relsationships. (Unlike ChemNote, CHARMm requires
VAX-type hardware or a similar workstation.)
Polygen's CENTRUM - described as a "technical
information management system' - integrates written,
graphical, and analytical daca from several files or
program into a single document for publication or
electronic mail transmission. CENTRUM is priced at
$4 5000 (which includes all software plus updates
through 1989), and ts now Seing used by about
20 customers in the US and Zurope.

Other programs are simplifying such time=<onsuming
chores as resqtricCion mapping, pattern—matching ind




iatabase searches. dne such prograr, :alled -Map and
sffared by MASTAR (Madison, WI), Jjerives restriction
naps directly from restriction Sragments.

Most Yiotechnology program can also be used to
search various popular databases. DWASTAR software,
far 2xample, provides access Zo both GenBank and PIR
‘the ?rotein Ildentification Resource). The National
Library of Medicine's Medline will be added shortly,
with the entire database collection contained on a
single CD-RM (compact disk, read only memory); the
D should orovide sufficient data storage Zor about
{ive vears. As with many of the company's other
orogram, databases are spdated quarterly.

Jther 2xamples of biotechnology software include
GENEPRO from Riverside Scientific (Seattle, wA) and
INASIS from Hitachi (San Bruno, CA). Both use colour
graphics to generate restriction maps, transiate DNA
sequences info amino acid sequences (and vice versa),
define and check levels of homology between sequences,
1nd other tasks; derived sequences may then be
campared against one or more databases. DONASIS
permits the user to search both GenBank and MBRF (the
Nacional Siomedical Research Foundation); GENEPRO
provides access to GenBank, EIMBL (the European

Molecular Siology Laboratory), and PIR. (Source:
5is/Technology, Vol. 6, March 1988)
Hizh—-level graphics sofrware. Dynamic

b ject ~Render ing Environment (DORE) software from
Ardent Computer Corp. (Sunnyvale, CA) allows
interactive visualization of complex data generated by
supercomputer—class applications. It is the first
package to integrate the compstation and analysis of
complex data with advanced graphics. The software
library lets users describe a scene, produce highly
complex images from the scene data, and manipulate the
data interactively and dynamically. The company is
offering source-code licences to universities and
cesearch laboratories for a nominal charge (3250),
arior to the package's relesse in July 1988, licences
are also available to commercial users for a 415,000
fee.

Protein sequence analvsis is facilitated with
HIBI0 PROSIS frum Hitachi (San Bruno, CA). Hey
features in the progra include secondary structure
predictions; amino acid maximum homology between two
sequences, amino acid conversion, composition/
molecular weight, and homology search; hydrophobicity
analysisy homology plot, and keyword search and
database access functions. The AMIEDIT phase of the
program creates or edits amino acid sequence files’
Jaca may be keyed in or entered by digitizer and voice
feedback. The PROTES phase performs analyses on
sequences and displays the results graphically. OBREF
searches the NBRF-PIR database for a target sequence,
and can perform homology searches. The company's
IONASIS program, for DNA sequence analysis has been
improved o achieve faster homology searches.

Image-processing software. Media Cybernetics
{Silver 3pring, MD) announces the release of
Image-Pro II, a new versiom of its powerful
image-processing softwarc. A new interface allows the
user to select a single monitor configuration with
pull-down menus on the display monitor or a
dual-monitor configuration in which the menus appear
on the system monitor. A free-form feature allows
processing on "n vertex polygonal areas’ which users
specify by tracing the avez desired; an automatic
preference feature provides for maintenance of global
environmencal settings from one session to Che nexc.
The accompanying manual includes diagrams,
illuscractions, a rutorial, and a chapter on
image-processing theory and terms. A variety of input
and output devices allow camera-, film recorder-, and
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printer—interchangeadility. Versioas are zompatidie
with products offered bv major hardware vendors
including Data Transiation, Imagraph, ATAT, and =ore.

Software for publishing scientists. Zerference
Manager ' is a microcompuCer-based software package
designed specifically Zor publishing scieaZists. A
specialized database nmanagement program combined with
2 text-reformatting module, the package stores
bibliographic references that may later be
incorporated into manuscripts and used to create
bibliographies. The recently updated Version +.J) 1is
compatible with ISM/PCs, ATs, XIs, and ?S/Is, and nmav
be used with mest word processing systems:, a versiom

for use with Macintosh computers is newly available as
well.

Data acquisitrion hardware/software package.
CODAS (Computer—2ased Jsclllograpn and Jata
Acquisition System) from Dataq (Akron, OH) features 2
graphics accelerator card and disk streaming software
rautine; togecher they provide unparallieled real-cime
display and storage performance. Using CODAS with an
IBM PC/AT host computer cuts the total time necessary
to acquire, display, and store a single A/D vaiue irom
329,030 4 to 250+, while increasing attainadle sampie
rates from 3 Hz to 3,000 Hz. Included is wavefornm
analysis software with scroll speed of sver +,300
points per second - large data files may De reviewed
from beginning to end in seconds, then
copied-and-pasted %o other files for further analysis
and hard copy using such packages as lotus |-1-3,
ASYST, RS/1l, and ASYSTANT,

The

LC svstem controller. Chromdet™ from
Spectra-Physics (San José, CA) sets up and monitors
me thods and analyses for multiple systems operating on
LABNETR, and is designed to run on ar M XI or AT,
or compatible. The program is menu-d: iven through
screens, set up by the user with a series of prompts
for psrameter entries, system configuration, analysis
description and method information. Methods
development is simplified, and both methods and
analyses can be stored in memory for later use.
system per forms checks on operations and updates
analysis information to provide an ongoing status
report. Hard copy may be generated as well.

The

A fermentation monitoring package developed by
Biotechnology Compucter Systems and marketed by
LH Fermentation Ltd. (Stoke Poges, UK), the 3I0-pc is
designed for use with up to four bioreactors and
associated online ancillary equipment. B3I0-pc is
configured for an IBM-AT™ or compatible; it uses
MS-DOS 3.1 to perform data monitoring, logging, and
feedback control in background mode. The SMART
applications package, incorporated into cthe system, is
accessible at any time during operation.

Software to examine the effects of drugs

A computer model to determine adverse effects of
drugs has been developed by Tesearchers it the
University of Surrey. The software may be able to
screen out some molecules before they are tested on
animals. Cytochromes P450 are generally responsibie
for breaking down organic substances in the body.
P448 activare compounds so that they can interact with
DNA and possibly cause cancer. The new software
examines the shape of the molecules and axamines which
cytochrome family it will inceract with. (Extracted
from New Scient: J March 1988)

New molecular modeling software

ChemStat, a new molecular mmdeling software
module, has been added to the Chem=X family by

Chemical Design Inc., Mahwan, NJ. It is designed to




~elp chemists itdentifv structure-activity
celationships - a particularlv important factor in
irug Zesign, Chemical Jesign notes. ChemSta:z, given a
List of molecular structures of intezest, calculatss a
camge of user-specified parameters Sor each, not only
zeometrical variables such as distances ur angles
Yetween atoms, but the results of complex energy and
quantum mechanical calculations. A typical study,
Chemical Design says, may consider a hundred
2arameters for any number of molecules up to several
thoysand. Having calculated the parameters, ChemStat
then automatically carries out an extensive search for
correlations between observed activity data and
calculated structural parameters and generates a
Linear regression equation linking structure with
activity. More elaborace data analysis techniques

zan then be employed through interfaces to standard
statistics packages. (Reprinted with permission

trom 8 February 1988.

Chemical and Engineering News,
Copyright (1988) American Chemical Society)

Jatabase on environmental impact of pesticides

The Overseas Development Natural Resources
Institute in London has compiled a bibliographic
computer database of books and scientific
articles about the environmental side-eifects of
sesticides (including herbicides and fungicides) in
the tropics.

This database call:d ENVIRON, has been designed
to provide a rapid and comprehensive information
service freely to scientists, farmers and agricultural
administrators living in developing countries. Topics
covered in ENVIRON include:

- Pesticide toxicity to non-targets;
~ Pesticide persistence and residues;
- Environmental fate of pesticides;

- Ecological impact of pesticides on non-target
organisms.

Dr. H.Q.P. Crick, in charge of ENVIRON, writes
cthat he can handle inquiries about the effect of
pesticides on non-target organisms (including soils),
after first specifying the pesticide, the target pest
or non-target organism, or a combination of these.
The output will consist of a list of references, each
2t which is follwwed by an indicavion of the contents
5>f esach paper and ia some cases a relevant abstract.
There are no pians te provide an on-line facility for
external users at present 30 you can write to:
Pesticide Impact Section, Tropical Development and
Research [nstitute, College House, Wrights Lane,
London @8 5SJ, UK. (Source: Zcoforum, Vol. 12,

Nos. 3 and 4, 1987)

MEET INGS

May 1988

23-27 May. Hamburg-Blankenese, FRG.
on Macromolecular Syncthesis. Details:
Dr. D. Richter, Institut fir Zell-biochemie und
«linische Neurobinlogie, UKE, Martinistr. 52, Hamburg,
FRG.

10th Conference

25-17 May. Rockville, Maryland, USA. Freezing and
freeze-drying of Micro-srganisms. Datails:

Ooug Drabowski, Workshop co-ordinator, American Type
Culture Collection, 12301 Parklawn Drive, Rockville,
MD 20852, USA.

2527 May. London, UK., Advances in the Applicationg
af Monoclonal Antibodies in Clinical nenlogy.
Details: Dr. A. Epenetos, Royal Posatyraduate Medical
S¢hool, Hammersmith Hospital, Landor W12 9OHS, UK.
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17-29 May. Vienna, Austria. Inaugural Zonference an
"Genes in Comtrol of Growth, Differenciation and
Sisease”. Details: Prof. Max L. 3irnstiel, Research
Institute of Molecular Pathology, 3iozentrum,

Or. 3ohr~Gasse 7, Vienna A-1030, Austria.

31 May - % June. Les Imbiez, France. Third Zuropean
Network of Ilmmmunology I[nstitutes Conference.

Decails: Dr. A. McMichael, ENI Conference, Nuffield
Department of Mecicine, John Radcliffe Hospitai,
Oxford, UK.

June 1938

2-5 June. Arlingtom, Virginia, USA. Third Annual ASM
Conference on Biotechnology. Details: Karen Johnsom,
Amer ican Society for Microbiology, Meetings Dept.,
1913 I Streec, NW, Washington, DC 20006, USA.

5-11 June. Frankfurt-amMain, FRG. ACHEMA '88.
Details: DECHEMA Conference Secretariat,

?.0. 8ox 970146, D-6000 Frankfurt-am-Main, FRG.
-8 June. Szeged, Hungary. International
Cunference: From Biotechnics o Siotechnology.
Details: MTESZ Biotechnology Conference,
#6701 Szeged, XKigy6 u.&4., Hdungary.

12-16 June. Stockholm, Sweden. Fourth International
Conference on AIDS. Details: Prof. Stephan Rossner,
King Gustav V Research Institute, P.0. Box 60004,
$-104 01, Stocknolm, Sweden.

20-2% June. Cambridge, Mass., USA, American Solar
Znergy Society Annual Meeting (contains sessions on
biotechnology and bicmass conversion). Details:
John Hull, Argonne Natiomal Laboratory, MCT-308,
9700 South Cass Ave., Argonne, IL 50439-4815, USA.

28 June. New York, NY, USA. The Coming Profit
Opportunities in 3iotechnology: A New Assessment.
Details: Ray Goodwin, Consulting Resources Corp.,
5 Northbrook Park, lexington, MA 02173, USA.

July 1988

5-9 July. Frederick, MD, USA. Fourth Annual Meeting
on Oncogenes. Details: Margaret Fanning, Conference
Co-ordinator, PRI, NCI-Frederick Cancer Research
Facility, Frederick, MD 21701-1013, USA.

6-8 July. Prague, Czechoslovakia. 2lst Century
Prospects for Biotechnology in Agriculture and the
Eavironment (immediately preceding the meeting of the
International Union for Biochemistry). Derails:
Karel Zeleny, Agrogen, JSD Slusovice, CS-753 15
Czechoslovakia.

17-22 July. Paris, France. 8th International
3iotechnology Symposium. Details. Secretariat,
Vllle Symposium de Biotechnologie, L4 rue Mandarc,
75002 Paris, France.

18-21 July. New York, NY, USA. Interphex USA.
Jdetails: Cahners Exposition Group, Cahners Plaza,
1350 E. Touhy Avenue, P.O. Box 5060, Des Plaines,
IL 60017-5060, USA.

18-31 July. Deaver, Colorado, USA. Somatic Cell and
Molecular Genetics Workshop. DJetaiis:

Dr. Sherry Leonard, Programme Director, Somatic Call
and Molecular Genetics Workshop, Eleanor Roosevelt
[nscicute for Cancer Research, 1899 Gaylord Street,
Box N, Denver, Colorado 80206, USA. (Restricted to US
citizens)

25=30 July. Leuven, Belgium. Third International
Human Genetics Summer Course: ONA Diagnosis in
Constitutional and Malignant Genetic Diseages.
Jetails: J.J. Cassiman, Centre for Human Genetics,
Zampus Gasthuisherg, O. and N., derestract, 3-307"
Leuven, 3elgium.




31 July = « 3ugust. Javis, CA, USA. Risk Assessment
in Agricultural 3iotechnology. DJetaris: Donna Hvat:c,
lean's Office, College of i. and :.3., University of

Califoraia, Javis, <A 35616, TUSA.

Augast 1988

-5 Jugust. Hong Xong. 3ch Internationai Conference
an Global Impacts of Applied Microbiology. Dectails:
5.7. Chang, DJept. of 3iology, The Chinese University
af Hong Xong, Shatin, New Terri-ories, Hong Kong.

7-12 August. Chicago, IL, USA. 1983 annual Meeting
of the Society for Iadustrial Microbiology. Decails:
Ann Kulback, SIM, P.O. 3ox 12534, Arlington,

YA 22209-8534, USA.

7-13 August. Espoo, Finland. 1l4ch Incernational
Conference on Yeast Genetics and Molecular Biology.
Jetails: Taria Koistinen, esearch Laboratories,
Alko Led., P.0. Box 250, SR 00101, Helsinki iO0,
Finland.

9-11 August. Port Angeles, WA, USA. Jorth American
Tannin Conference. Details: <College of Forestry,
Jregon State University, Corvallis, OR 97331, USA.

11-13 August. Davis, CA, USA. International
Svaposium on Popularion Genetics and Germplaswm
esources in Crop laprovement. Details: Donna Hyatt,
Dean's Office, College of A. and E.5., University of
California, Davis, CA 95616, USA.

1a-18 August. Davis, CA, USA. American Institute of
Biological Sciences Annual Meecting. Details:

Louise Salmon, Meetings Mansger, AIBS,

730 lich Streec, W, Washington, DC 20001, USA.

14-19 August. Monctreai, Canada. Fourth International
Congress of Cell Biology. Details: Congress
Secretariat, 4th International Congress of Cell
B8iology, Netional Research Council of Canada, Ottawa,
Ontario, Canada K1A OR6.

20-27 August. Toronto, Canada. 16th International
Congress of Genetics. Details: Congress Manager,
léth Iaternstional Congress of Genetics, National
Research Council of Canada, Ottawa, Ontario, Canada
K1A OR6.

1325 August. Ghent, Belgium. 7th International
Sympos ium on Mass Spectrometry in Lifa Sciences.
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Jetails: A. de Leenheer, Ladoratoria woor Meiiscne
3tochemie en voor Klinische Analvse,
Harelbekestraat 72, 3-J0 Shen, 3elgium.

31 August = 2 September. Gargnano del 3arza, lzalv.
Fourth Separation Science and 3iotechnoiogy
Symposium. Details: Prof. ?.J. Righetti, Svaposium
Chairman, Suro Business Cenzre, 2.J. Box W332,

1001 EN Amsterdam, The Netherlands.

September 1988

+-8 September. London, UK. Course on 3iochemical
Engineering. Details: Lynne Masor, Dept. of Chemicai
and Biochemical Engineering, tniversity Cailege
wndon, Torrington Place, london WCIE TJZ, K.

18-22 September. Domaine de Seillac (Blois), franze.
Micro-environments for T-Lvmphocyte Differentiatian.
Jecails: INSERM Conferences, 101, zue ie Toldviac,
75654 Paris, France.

25-29 September. Florence, Italv. Fifth
international Symposium on 3ioluminescence and
Chemiluminescence. Details: OIC, Via G. Modena 19,
50121 Florence, lLtaly.

25-29 September. Cambridge, UK.
Congress on Computer Applications in Fermentation
Technotogy. Dctails: Conference Secretariat, Zociety
of Chemical Iaduscry, i4-15 3eigrave 3Square, London
SWiX 3PS, UK.

Fourth Ilaternational

28 September - I October. Orlardo, Florida, USA.
North American Cystic Fibrosis Conference. Decaiis:
Cystic Fibrosis Foundation, 6331 Arlington Road,
Bethesda, MD 20814, USA.

October 1988

2-6 October. Domaine de Seillac (8lois), France.
Adhesive Reactions and Celluiar Functions. DJertatls:
INSERM Conferences, 10!, rue de Tolbiac, 7553« Paris,
France.

0-8 Occober. La Vieille Citadelle,
Villefranche-sur-wer, Cdte d4'Azur, France. 3IMB0
dorkshop on Mechanisms of Immunoglobulin Jene
Diversification, Rearrangement and Ixpression.
Details: Kenneth B. Marcu, Biochemstry Desartment,
Life Sciences Biilding, State University 3f New York
2t Stony 3rook, Stony Brook, NY (1796-5215, USA.
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Price List for Advertisements in the Publication

Genetic Engineering and
Biotechinology Monitor

General Provisions

1. UNIDO activities in the field of advertising are non-profit-making and are carried out to

cover the cost of preparing. publishing and mailing 1ts publhications, which are sent to
readers all over the world free of charge.

2. Requests for placing advertisements in the UNIDO Genetic Engineering and Bio-
technology Monitor should be made in writing. They should be accompanied by a
layout. iflustrations and a text containing all necessary information.

3. Advertisements are printed in black and white and in English only.

4. UNIDO reserves the night to reject advertisements without giving reasons, to suggest
amendments or to hold advertisements if space is not available.

5. UNIDO cannot guarantee to print advertisements on specific pages of the Monitor
Page proofs will not be provided to advertisers

6. Payment of invoices is due immediately after receipt and should be made within 30
days in United States dollars or Austrian schillings to the UNIDO bank account (see
below) or to the Treasurer. UNIDO. Vienna International Centre. PO Box 300. A-1400
Vienna. Austna (telegrams UNIDO Vienna Austria telex 135612) Upon payment.
please advise the Heaa. Development anc Transfer of Technology Division. at the same

address
Bank accounts
For dollar payments For schilling payments
"UNIDO doliar account” No 29-05115 “"UNIDO schiling account” No. 29-05107
Creditanstalt Bankverein Creditanstalt Bankverein
Schottengasse 6. A-1010 Vienna. Austria Schottengasse 6. A-1010 Vienna, Austna

"UNIDO general account” No 949-2-416434

The Chase Manhattan Bank

International Agencies Banking

380 Madison Avenue, New York. New York 10017
United States of America

Prices
Prices in Austrian schiiings 1AS,
S.ce (07 @Quivalent in USS:
Full page (255 mm = 178 mm) AS 5,000
2 page (125 mm = 178 mm or 255 mm ~ 86 mm) AS 3.700
Yo (178 mm = 60 mm or 125 mm = 86 mm) AS 2,500

The price for the publication of announcements of up to five hnes under the rubric
"Resources avarable” 1s AS 1,000 The text 1s subject to edting






