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A. POLICY NEWS
UNIDO News

WOrkshop Ju protein scructure and eagineering

Researchers from around the world gathered in
Triest=, Italv, in late March to learn more about
pToceln struclures and appiications to prodlems of
food and health. Entitled "From Protein Structure to
Protein Engine2ring”, they attended a workshop
©21'=15 March} being conducted as part of the
Laternational Centre for Geaetic Engineering and
Biotesnnology's (ICCEB) initial programme at its
Jompunent in Trieste, corganized by the United Natioas
industriat Deveiopment Organization (UNLIDO).

The aim is fo preseat basic aspects and receat
results tnat connect protein structure, dynamics,
function and engiaeering. Togetner with these tupics,
tne series of 14 lectures will also cover genetics and
proctein desizn.

Following the workshop, a forum of scientists -
consisting of ICGEB staff, members of its Panel of
Siientific Advisers (PSA), Directors of affiiiated
ceatres and scientists from ICGEB mewmber countries -
will meet to elaborate the Centre's RAD activities,
iacluding laput to the preparation of a five-year work
programme, as well as to find ways to promote exchange
of infurmation among LCGEB and 1¢(; member counlries.
‘3ource: Press Release, 21 March 1988)

India sigas agreement to fund LCGEB work

Third world nealeth and agriculture received a
Mmajor boost witn the signing of an agreement belween
tae Government of [ndia and UNIDO to enable
implementation of the interim programme of tne
International Centre for Genetic Engineering and
Biotechnology (ICGLB).

Covering tae prrivd from now until the end of
1989, funding will go rowards research, facilities and
operatiuns at tne New Oelni compunent of {CCEB, based
ins its provisional premises at the National Institute
of lmmunology and Jawanarlai Nenru University. Tne
{naian Governmant will dDe supplying the equivaien: of
some $1,500,300, 1a rupees and dollars.

Research projects will focus ¢n genetic
engineering as applied to plants and human and animal
nealtn of importance tu Jdeveloping countries. [ne aum
is Co provide a foundarion for research in tiaese areas
after tne interim period.

During tne curreal programme, the New Delns
component wiil have a researcn team of six senior
screntists, 14 junior siientists, io post-doctorales
(funded by the lralian Government), as well as
2s technicians, 3upporl scienCisls and research
fellows. (Source: Press Release, 15 Marcn 1983)

UN _and other organizations' news

WHQ's campaign against ALDS

A former secretary o>f tne Medical Rescarcen
Council in Britain will spearhead a world-vide
scientitic assdult on AIDS, Sir James Gowans will
chair a committes of researchers who will formilate
the {irst phase of a new campaign against the disease
by tne World Health Organization in Geneva.

The Organization wanls Gowans aad his committee
to draft a report by tne Deginning of 1983 on the most
imporiant scientific aspects of ALDS. WHO wants tne
commiCtee ru put forward a series of suggestions on
diagnost.c tests, (reatmeat and drugs, aad fae
developaent of vaccines.

The preparaticn of tne report ts rche first pnase
of tne WHO's new attack on tne disease. Between
February and May of 1983, scientists involved in AlLD3
researcn from all parts of tne worid will nave ctne
cnance of giving tneir views on the suggestions made
by Gowaas and his committee.

The Organization established ics Special
Programme on ALDS witk Joacatnan Mann as the Director,
last February. The Organization estimates tha: there
are betveen five million and 10 aillion people
throughout the world infected with the human
imsunodeficiency virus, wnicn leaas to ALDS. Tiere
are mor~ than 600,000 cases of AIDS reported to WHO,
and WHO estimates tnat the numoer could be lU cimes
greater in five years' time. (Extracted from

New Scientist, 5 Novemoer 1987)

Vetting for pesticides tcrade

The UN Food and Agriculture Organization (FAQ)
has resolved to include the principie of prior
informed consent in its international code on the use
and distribucion of pesticides by 1987,

This amendment way neip curb the sale ta Third
World countries of pesticides tnat are banned or
severely restrizted in their country of wanufacture.

Exporters would have tsa ensure thac their own
governments explain to prospective imporiing
goveranments the reasons for domestic bans or
restrictions on use of a pesticide. The importing
government must approve the transaction befor. it
proceeds. (Source: New Scientist, J Decesber .3¥87)

The Bogéve Dezlaratiorn - Towards a people-
oriented biotechnslogy

Tuenty-eight participants from 19 countries met
at La Soleillecte, Bogdve, France, 7-12 Marcu ida67,
for the 1987 Dag Hammarsk jold Seminar ovn "Ine
Socioeconamic Impact of New Biotecunologies on basic
Health and Agriculture in the Third World”. Tne
seminar was organized and sponsored by the Dag
Hammars« jdld Foundation, Uppsala, sweden, and the
Rural Advancement Fund International (RAFI),
Pittsboro, Usd, and brandon, Canaca, in co-speration
with tne International Organization of Consumers
Unions ( lOCUJ, Penang, Malaysia, tue (nlerasCivanal
Coalition for Development Action (ICDA), brussels,
belgium, and the United Nations Non-Guvernmental
Liaison Service (NGLS) in Geneva.

The Declaration reads as foilows:

We, the seminar parficipanis, met in Bogdve,
France, to discuss the impact of new biotechnologies
on nealch aad agriculture 1. tne tnird world, wnere
the vast majority of the world's people live. In
discuss ng the nature of the new biotechnologies, and
their c.ugnificance for humanity, vecognize that:

Biotechnology is » global issue. It cannot be
sssignsd such attributes as positive, negative, of
neutral. Like any other technology, it is




taextricably linked to the society in whicn it is
created and used, and will be as socially jus: or
unjust as its milieu. Tnerefore, we Jonclude tnac in
today's world this most powerful new technology is
more likely ro serve Cthe interests of the rich and
povwerful than the needs of the pour and poverless.

We fully recognize the potential of biotechnology
t3 improve tue quality of iife of humaniry. But it is
important to emphasize the risks and hazards
associated with biotecnnology, iacluding serious and
possibly irreversible healtn, safery, environmental
and soclo-econaomic consequences, as well as the use of
such technology in biological warfare.

Ia agriculture, for instance, while biotechaology
may promise to increase production and reduce costs,
it is more likely to accentuate inequalities in the
farm population, aggravate the problem of genetic
erosion and uniforamity, underaine Life-supporct
svstems, increase the vulnerability and dependence of
farmers and further concentrate the power of
transnational agribusiness.

In health, ¢or instance, biotechnology promises
moce etfeccive Jiagnostic tools and new ways of
preventing and curing diseases, However, the
pnarmaceutical industiy is more likely to focus on the
most profitable commercial opportunities and divert
attention from basic health requiremencs.

In view of the above, we make the fullowing
recommendations:

At the Cifizen level:

. That we accept a major role in the development of
public discussion and policy related to
biotecnnology;

. Tnat we monitor industry activities in this tield;

. That we commit ourseives to taking actionm in tnis
field with the relevant UN bodies including FAO,
GATT, ILO, UNCTAD, UNEP, UNIDO, WHO and WIPO;

. Tnat we agree to carry our concerns back to tne
netwocks with whom we are engaged, such as tealthn
Action International (HAL), In-ernational Baby Food
Action Networx (IBFAN), Pesticide Action Network
(PAN) and Seeds Action Network (SAN) in order to
facilirace co-operation;

. Tnat we seex Lo promote appropriate tecnnologies
that are socially just and ecologically
sustainable, inciuding regenerative agricullure,
alceraative zrop protection strategies, preventive
medicine, recycling of resources and wastes etc.

AL tne national level:

. That 4 dialogue pe estanlished Co determine the
real needs of society and the main requirements for
a3 national bilotecnnology stracegy based on Chese
needs;,

. Tnat the socio=~economic and eavironmental
implications of such a strategy be fully considered;

. That the regulatory requirements for the safe
testing and i1ntroduction of fne technology be
established and stringeatly enforced;

. Tnat the control over the technology be assigned to
the pubiic sector and that the monopolization of
the tecnnology by private interests be resisted.

Az the internazional level:

. That, as at tne national leveli, a4 <ider-vanging
waternational discussion of the impdct of
biotechnologies be encouraged and pegun as saJoan as
possible, noting particularly tne iniZiatives degun
ia UNIDO/ICGES (Tne International Centre for
Genetic Engineering and #iotecnnology), UNCSED/ATAS
(The Advance Technology Alert System) aad other
international bodies;

. That third worid governments take measures to
develop apprupriate biotechnologies and furtner
explore the opportunities for Soutn-South
co~vuperation in all aspects of tne development and
use of biotechaology, in particular witn regard to
the utilization of genetic rav matecials;

. That the evolution of researcn and development of
biotechnology be closely monitored s$o that the
interests and rights of the tnird world are kept
foremost in insCitutions working on these issues;

. That changes in existing intellectual property
rights discussed in WIPO, whicn denv tne rigats of
tne third world, be closely monitored and thact a
major revision of tne Paris Convention be encouraged
in order to safeguard the interests of tne third
world.

In conclusion we wish to reaffirm that a ra.ional
biotechnology policy musc be geared tc meet the real
needs of the majority of the world's people and the
creation of more equitable and self-reliant societies
while working in harmony with the eavironment.

For more information, contact:

International Organization of Consumers Unions
(10CU), Regional Office for Asia and tne Pacific,
P.0. Box 1045, 10830 PENANG, Malaysia

(Attention: Dr. Martin Abranam) or Rural
Advancement Fund [nternational (RAFL),

P.0. Box 1029, PLITTSBORO, NC 27312, USA
(Actearion: Ms. Hope Snand).

Regulatory issues

OECD to ser rules for international science

Science ministers frox the I+ member states of
the Organization for Economic Co-operation and
Development (OECD) have agreed to Lry to establisn a
set of guidelines covering all aspects of
international relations in science. Tne guideiines
will include, for example, tne ealent Co wilich eacn
country should contribute to the world's basic
research effort and the cunditions under wnich foreign
research workers are perwmitted to attend scientific
meetings.

The agreement was reacned at tne prompting of tne
Reagan Administration. It took tne form of a request
to the OECD secretaridl to prepare '‘proposals for a
general framework of common principies for
international co-operation in science and
technology”.

At 8 separate weeting in Geneva, the United
States also proposed that a new initiative snould De
launched within the framework of GATT (General
Agreement or Taritfs and Trade) to tignten up oa the
policing of intellectual property protection, for
example by agreeing on common NOrms COVering tne way
in which incellectual property legislation 1s written
and applied,




Propusals fur an international agreement on the
principles under which scientific research is conducted
witnin OECD countries were put to the Paris ministerial
meeting by Will:am R. Graitam, director of the Office
of Science and Technology Policy and science adviser
to President Reagan. 3Suca an agreemeant, he told the
meeting, cauld nelp dispel tne "grey clouds of
prorectionism’ growing in various quacrters. The goal,
ne said, snould be “to collect common principles,
assumptions, and oveliefs in a precise form wmich is
reasunadly comprenensive and complete, and could be
caken as accepled principles im bilateral discursions™.

Althougn Crenam toid the QECD meeting that he
ielt it would be possible to scarc drawing up
international guideliaes immediately, there was
reluctance on the part ot some other nattons
represented. Some of the smaller nations with
iesa-developed -esearch bases, for example, expressed
the fear that principles they were being asked to
entjorse might restrict their access to
tecnnalogy-related screntific advances ia the larger
countries, particularly ine United States.

Others argued that tne principles the United
States chouse to apply to its national research
efforis, sucn as leaving most iaitiatives to che
private sector, w2re inapproptiate in countries where
substantial goverument involvemenr is still required
€3 build up a significant scientific and rechnological
capability.

After a lengtny drafting session, a £inal
;ommuniqu{ was approved listing thnree necessary
tactors for international relat.ons in science and
tecneology: an equitable coatribution from all
ceuntries in suppurting basic research and maintaicing
up-to-date researcn tacilities; an open syscem of
publication of the results of fundamenctal researcn;
and an eguitable contribution of all countries ro the
training of the next generation of scientists and
engineers.

Firms should enjoy greater access to world
markets to ensure the tvapid diffusion of new
techaology. And there snould also be an "open
circulation of technologies, subject to universal
protection of inteilectual property rights for firms
and organizations wnich have invested in the
development of technology”.

The proposals on intellectual property put to Cne
Geneva meeting would represent a significant move
beyond current international convenrions covering the
mutual recognition of patents and copyright, such as
those administerad by the World Intellectual Property
Organization. The United States argued that adopting
measures such as Cne extension of international
dispute procedures fo the protection of incellectual
property would nelp curd practices estimated to cost
the pnarmaceutical, elecrronics and automooile
industries up ts 360 billion a2 year.

Under the US proposals, retal:iatiovn could be
taken against any country that failed to comply wich
the recommendations, under a3 dispute procedure sel up
within the framework of tne GATT agreements. Such
tetaliation could include the withdrawal of tariff
concessions enjoyed by tne offending ciuntry.
{(Extracted from Science, Vol. 238, p.743, D. Dickson,
6 November 1987, Copyright 1987 by the AAAS)

Europe negotlales gene regulation

There is littie disagreement in Europe that the
development of acceptable safety guidelines for
releasing geneCically aslcered micro-organisms 1nto the
environm:nt 1s curtently the biggest outstanding 1ssue
in the regulation of bintechnology. But there is

major disagreement over how this should be done, given
the wide variation in the public perception of the
risks iavolved.

Europe's biorechnology companies in particular
argue that the wmosaic of regulatory c&gimes tney
currently faze places them at a serious disadvantage
witn respect to US and Japanese competitors. [ney
like to quote the views expressed in the United States
in 1986 to & group of visiting European officials
that, because Europe is unable to create the right
regulatory and commercial framework for tne successiul
developmeat of biotechnology, the United States’ oaly
real competitor is Japan.

Ar present, European countries fall into three
categories on the regulation of tne deliverate reiease
of genetically engineered organisms into the
enviroament. Tne first are tne “yes, out” countries -~
those that have said they approve of such practices in
principle, but have designed a carefully controlled
approval process in which each project is assessed by
a vange of government agencies oefore being given tne
go-ahead.

The United Kingdom has perhaps advanced the most
in tnis direction. A subcommittee of the Advisory
Committee on Genetic Manipulation has already given
approval to several experiments, the first being those
conducted by David Bishop in Oxford, without
generating any significant public opposition. Tne
subcommittee includes representatives of industry,
local authorities, and several governaent departments,
as well a&s two "card-carrying ecologists™. France
also has a panei, created by tne National Institute of
Agricultural Research (INRA) to give approval to
experiments, and a similar procedure is under
consideration in the Netherlands.

A very differeat strategy has been adopted by the
second group of countries, tne “no, put™ European
nations. Here the philosophy is to impose a gencral
ban on all deliberate release experiments, on the
grounds that wore information is needed on the likely
n»zards, but to allow for exemptions ia individual
circumstances.

Denmark has gone furthest ia tnhis direction, with
8 law passed almosrt unanimously last year i1a the
Danish Parliameant forbidding all such experimencs
unless explicit permission has been given by the
Minister of the Enviroument. Tne Federal Republic of
Germany's view is clese to the Danish position. The
Government is currently working out how to react to
the proposals of a parliamentary cowmittee, publisned
at tne end of 1980, that there snouid be a8 five-year
moratorium on delibarate release, with exceptions
possible in specifi- cases.

In between are the remsining seven member States
of the European Economic Community (EEC), which have
not yet inttoduced any regulations at all. Alchougn
some of tnese, such as Greece and Portugas, are
ualikely to carry out major experiments in the near
future, others ~ 1n particular Italy - nave mucn more
developed brotecnnuology industries.

The task of trying tn create a conerent picture
out of this uneven patchwork falis fo tne
EEC Commission which 1s currently drafting a
directive, outlining & common procedure for approving
the deliberate release of genetically sltered
micto-organisms to be followed by all EEC countries.
If saccepted by their two joint political bodies, the
Council of Miniscers and the European Parliasment, thne
directive would eventually becowe binding on all
member Scates - and could therefore require individual
countries, such as Denmark, to cnange legislation
currently on the statute dook.




Under the .erms of the current drafr of tne
directive, all applications for controlled release
inco the environment would be initially evaluated by
vhat are referred to as the "competent national
authorities” (such as Britaia's Advisory Committee)
using a commonly agreed upoa set of procedures. These
would be based primarily on proposais offered last
year in a report published by OECD.

After tnis evaluation, applications for large-
scale releases would be passed to the Comeission for
fizal approval. In the case of smali-scale release,
which would include mwst research experiments, the
Commission would merely require tnat it be notified.

In general, Europe's biotecnunology companies are
enthusiastic abour tne idea of a single, harmonized
set of regulations, particularly since tne procedures
curcently being considered are close to those already
proposed by its own lobbying organization, Cne
Zyropean Birotecnnology Co-ordination Group.

in their current form, however, several aspects
0f the Commissidn’s proposals, wnich are scheduled for
pudlication for pudbiic cumment early next yedr, remain
nighly controvers:al. Ome is the fact that, once an
appiication for 3 large-scale release has peen
submitted for approval to the EEC, it will thea be
passed to the other il member States. Tnese will then
have Zime (the current suggestion is 60 days) to file
an objection.

In theozry, this could make it possible for
acthorities in one country Lo try to vero a planned
experiment in a neighbouring country; ia practice,
EEC officials envisage a review procedure invoiving
botn government representatives and indepeadent
scientists designed to resoive any disagreements that
emerge, but many companies are unhappy aboul the
delays that could result.

Even more controversial is tne question of
<Jhether some countr:ies snould be aliowed to step out
of Line and i1mpose haisner restrictions than others.
Would Denmark, for example, be permitted to maintain
iis ban! [n general, the pDiotecnnolagy community is
adamant that no deviations from a European nors should
oe allowed - including the mutual recognition of the
conciusions of risk-assessment studies.

However, the argument tnat hacrmonization is
necessary tor guaranteeing maximum safety is streagly
conzested by many eavironmental groups.

The biotecnnology companies accept the idea that
mOre rigorous risk-asscssment technijues are needed.
But they are concerned chat excessive caution could
1tself prove harmful. (Extracted frum Science,

Vol. 133, 5.18-19, D. Dickson, 2 October 1987,
Copyright 1987 by tne AAAS)

UK seeks to extend genetic manipulation

fegulations

Ufticials at tne UK Healeh and Safety Commission
are proposing changes to the rules regulating genetic
manipulation that will extend the requirement for
notification and risk assessment, Tne H3C intends to
extend the scope of the current regzulations wnich are
covered by non-mandatory schemes.

The Commission 1s planning to make notification
af the use of gene-spliced organisms compulsory,
particularly those 1n large scale and indusirial
usage. [t also 1atends o mike compulsory the
noCificazion of planned release ot gene-spliced
OFRANISME 10k Lhe Aavir mmen?,

Other changes proposed in the H3C's consultative
document include the requirement to notify tne Healta
and Safety Executive of planned experiments with risk
assessments and the estavlishment of safety committees
to oversee genetic manipulation.

It is also envisaged that new regulations will
close two ivoapgholes in the current legisiation. Tne
new rules will cover the transter of all foreign
DNA iato cells such as micro-injection and the
deliberate release of genetically-altered material
from offshoie installactions.

Wnile the regulations will be designed ty tignien
up the existing rules in some areas tnere wisl De
relaxation intended to cut ved tape. T[nuse areas
defined as low risk will not require tull detarls of
experiments aithoupgn aili taporarories wiil de reguired
to conducl thnelr acTivities dicording 2o Dest woown
practirces.

Tne proposals nave oeen developed vy the sealon
ana Safety Commission afler discussions wild the
Advisory Committee on Genetic Hantpulation. Tne
Commiss:on ciaims tiat its plaas nave oeen weil
received oy industry.

Onice {he comments from interested pariies have
been reviewed the Commission will draw up a rimal
versiou of its proposals for new regulations and
present tnem to the Covernment in tne spring of lyss.
While the process will depend largely on the
parliamentary timetable, tne Commission is confident
that the rules will become law by next summer.

If the proposals become law, then scientists wno
defy them will face tne neaviest fines - up to
£2,000 - for releasing organisms in tne dpen without
permission.

The Advisory Committee on Genetic Manipulation
(ACGM), whicn advises the Commission on matters
relating to gene-spliced organisms, judges these
experiments to carry tne greatest risks because (ne
impact on the environment and on human health of
loosed organisms is difficultl to predict. Tne
UK Department of Trade and Industry is hoping tu
interest companies in jointly funded experiments Co
assess the risk of deliberately releasing genericaliy
manipulatec plants or microbes. if experiments of
sufficient interest to a number of companies can be
identified, the Department's Biotechnology Unit 1s
prepared to pay nalf of their cosc.

Roy Dietz, head of the unit, anticipates tnat
such experiments will pe carried out under contract at
independent laboratories, such as those of the
Agricultural and Food Researcn Council or Natural
Environment Research Council that already have
experience in deliberate release experiments. A mdjor
aim of the "Planned Welease of Selected and
Manipulated Organisms’ 1niCiative, he says, is Lo
hasten the evolution of a framework tor deliberate
felease, which is being constructed on a Case-by-case
basis by the Advisory Group on Genetic Manipulation.
(Sources: European Cnemical News, 12 Octoher 1Yd/,
New Scientist, | October 1YR] and Nature, Voi. 39,

1 October 1987)

The NAS report on 'deliberate release’

1n August the National Acddemy of aciences (NA>)
released an important report on planned 1ntroductions
(alno wnown 33 delioerate reieanes) of geneticaiiy
enginecred orjanisms inlo the eavironment. Tne repor:
offers the eminently redasonable view tnat "these 13
adrquate knowledge of toe scientific principles. as




well a3 surticient experience witn rDNA-engineered
ofzanisms, o guide the sate and prudent use of such
organisas Jutside research Laboratories™.

The most impourtant of tne NAS panel's coaclusions
and recommendations are:

. There is nu evidence of unique hazards associated
wilh deliderule release - either in the use of rDNA
Lecaniques of tn the wovemenl of genes dbelween
uareidted arganisas.

. The risss associated wilnh the iwatroductioa of
rONA-engineered organisms are the same in kind as
tine ©ises dssaclated witn tae introduction of
STgen1sms Todalied Dy otudr awelhods.

.
e

regulaz iy process must consider previous
Tieace 1o the regulation of rDNA and tne
.

Organisms mIGilied

)
xXpe
CguldTion Lor (L5 absence) O
7 iradtitonal Techatijues.

o " N

. Tne assessTenl 37 TisKs «ssoclated with introducing
INA organts@s 1Alo Ife enviconment should be based
oR tae Aatire of tae crzukoism;, based on the
eavironmnl LAty Wiild The Jr2anism is Lo De
tntrodaced;  and independen of the metnog of
eajia2eriag wr_se.

. Taere must Se cs-aslished confidence {(or :.sx)
Categuries, in ourder not Lo ninder ces
low-riss organisms b cause of a justifiadly
CAUTLO0US EpPruddn Lo Digh-risk Organisms, Swuch as
vertadrale patnogens Or aoxious weeds.

. A ctassification scheme for confidence categories
shouid rely on the nature of biological functiom
atfecizd or intro-duced Dy genetic engineering; CLne
eavironment from wnica the host organism was
taken; Ine ecological cnaracteristics of tue
tDNA organis®; the characteristics of the
reciptient eavirorment; and the scale and frequency
of tie inctroduction.

Tne NAS repurt's recommendation to focus
risk assessTent on product ratier LnRan process
ecnoes tne federal vovernmert's regulatory framework.
Also, tne report’s recommendation for establisning
risk categories is redoient of tne National Institutes
of Heaith (NIW) Guideiines' specifications for
mxempling cercain classes of field trials (rom
governmsntl review, In practice, any investigator
contempiatling 3 rieid trial snould first compare tne
particulars oI nis own experiment with the relevant
assessment Jriteria stated by the federal
cegulazions. [ois will aliow nim to derermine whelher
n=2 needs goverament approval prior to coanducting the
experiment .

3oth the NAS report and the current federal
regulatory scnems (frrate The important principle that
there ars Zaltegofins ot products tnat do nol require
speclial governmental scrutiny or restriction. Tnese
pruducts eatail anegiigidle or trivial risk in a
smail-scale field trial. Tney can be Jetined broadly
(as in "ail well-cnaracterized non-pathogens”) or more
specifically (4s in "Pseudomonas syringae, Baciilus
thuringiensis, Rhizooium, and Thiobacillus
terroogidans” | wanipulated tn a way thal constitutes
Geilf-cioning .

Tne siaple, unassailanly logical precepts ot tne
NAS repart provide clear perspectives on field trials
9 telomoinant DN¥Armanipulated organisms.  They could,

ptoadopted in toto, 1attodu o o4 nigh level of
4 i tate, 1A

crationality aad ealightenment into societal _.ersignt
of the resting of gen<rically eagincered organisms.

There are several areas of the vorld where tnis
would be especialiy welcowme. In Japan, guidelines
that are in effect (Mintstry of laterratiocal Trade
and Indus=ry, and Ministry of Healtn and Welfare) or
proposed (Ministry of Agriculture, Forestry, aand
Fisherizs) are process-based; that is, the regulatory
requirements for rDNA-maatpulated organisms are much
sore srringeat than those for simiiar organisms ctnat
are engineered oy older, [ess precise Tecnniques.
Similarly, the propused community-wide directive for
the European Eccnomic Community, tf adopred, will
establisn a draconian rwo-tiered sineme appiiganie
only to rDNA-manipuiated orgamisms. (Extracted from

8io/Tecanology, Voi. 3, Octover 1lwdl)

Indo-US vaccine pact disputed

A ca-operative Indo-US vaccine deveiopment
programme A3s been TA¢ 3udject of 4 $narp excnaage of
criticisa in toe Indian poress and rebuttal dr tne
Indian Gec.erament. A main contention of The crilics,
denied by tne Government, 15 Chal U drug companles
intend to use the agreement to make india a testing
ground for ploengineered vaccines, ineredy Dypass.ng
stringent US regulations on vaccine f:eld triais on
numans .

Target of the critics is 2 ma2worandunt of
understanding £0r a vaccine aclion programme sigled on
9 July 1987 by che two countries. [ae agreemeat laiis
for US spenaing of $7.6 mullion uver rive years.

India will =pend $2 million in 1ts own funds.

Under the agreement, collaborative efforts are to
be directed at higa-priorily vaszines "wilcn can de
ceveloped or adapted to the Indian situation”.
Cholera, iypnoid fever, rotavirus, hepatitis,
dysentery, rabies, pertus;is, pneumococcal pneumonia,
and malaria are descrived in project documents as
“priority areas”.

Critics charge tha: " agreement called for a
pateat accotrd that would impose strong, US-style
patent profection on patentable results produced 1n
India under the programme, replacing India's existing
patent pruvisions wnicn provide less protection to
developers. 1Tne critics had also complained about tne
weakness of the agreement’s provisions for safeguards
on the introduction of genetically engineered
organisms inco the environment .

The Indian Government responded in detail to a
aumber of tne critics’ points 1n a "clarify.ng”
statement on 19 August 1987. The statement said, for
example, that no vaccine developed elsewiere 71tl de
tested in India unless 1t has been cleared for testing
in the country in wnich 1l was developed.

Indian-US co-operation in health R&D nas a long
nisfory, but nas Deen subject periodicaily to hostile
comment 1n India in inci.dents usually reflecting Indian
suspiciousness towa:id US intentions. AL this pourl,
categorical answers to the :urrent questions about US
motives are unavailasle. The memorandum of
understanding provides only a framework for activities
under the agreement. 5°1il to pe negotiated are
appendices that wil. govern Ctwo of the most sensitive
issues - protection of subjects in tield triais of
vaccines and provisions on paten®s, copyrignts, and
otner intellectual property. (Extracted [rom 5cience,
Vol. 138, J, Walsn, p.1¥, & Uctober 98], Copyrigot
L28) oy AAS)




Sacial issues

US physicians issue etrirs suidelines for ALDS

The American Medical Association recently took
the unusual step of issuing explicit ethical
guidelines concerning patients infectad with the virus
tnat causes acquired ‘mmune Jdeficiency syndrume (AIDS).

This is the first time AMA has issued ethical
guidance in response to a single disease. AMA has no
legal ability o enforce tnese guidelines, but as the
largest and wost influential wedical organization ia
the US, its ethical guidelines are the wost widely
used code of etnics.

The AMA's Council on Etnical & Judicial Affairs,
waich wrote the guidance, says chat physicians cannot
refuse Lo treat people infected witn the AIDS virus.
Further, the Council recommends thac pnysicians
infected wita tne AIDS virus refrain from activity
"tnat creates a risk of transmisstion of tne disease o
others”.

If cthe lagtter recommendal:ion 1s accepted by the
medical profession, surgeons infected with the AIDS
virus will iikeiy nave to refrain from operating on
patients. During surgerv there is always a risk that
these surgevns could traasmit tn2 virus Cu the patient.

if no risk exists, AMA rules, a pnysician need
not disclose his or her medical condition to
patients. Such arsclosure would "serve no rational
pirpose,” the association declares.

Accorging to the AMA guidance, a physician 1is
moralily obligated to respect the privacy and
confidentiality rigncs of AIDS patients oc those
individuals infected with the virus. Hou:er, a
paysician must dissuade ALPS-infected iu. 1viduals from
engaging in activities that can transei . the virus.
If persuasion fails, AMA says physicians have an
obligacion to notify public sfficials who can take
measures to protect third parcies. [f this, too,
fails, then physicians "may have a common law duty to
warn endangered third parties”.

State licensing boards are also beginning to cake
actisn. The New Jersey Scacte Board of Medical
Examine s recently told physicians in the state tnat
they "may not categorically refuse to treat a patient
who nas ALIDS or AIDS-related complex or {who tests
positive for the AIDS virus] when [they] possess the
skill and experience to treat tne condition
presented.” Under certain conditions, & physician may
apply for an exemption, which the licensing board will
grant under unspecified "extenuating circusstances'.
Even if permitted not tc treat AIDS-infected patiencs,
the physician must make other arrdngements for proper
care of thie patient,

The New Jersey licensing board has yet to receive
a complaint regarding refusal of treatment. ‘We
remain confident that our licensees are asppropriately
shouldering their responsibilities," the board
concludes. (Abstracted with permission from Chemical
and Engineering News, 30 November 1987. Copyright
(1987) American Cnemical Society)

Miscel laneous

ATCC offers fungi isolated from diesel fuel

The American Type Culture Csllection (ATCC) 1s
making available 12 strains of fungi isolsted from
diesel fuel in New Zeaiand. They were 1identified
diring 3 study of diesel fuel blockages and fuel gauge
failures in navy snaips sna huses. Details from:

Sales and Marketing Department, ATCC, 12301 Parklawn

Drive, Rockville, Maryland 20852, USA or on
(301) 881-2600. (Source: Biotecnmology bulletia,
Vol. &, Bo. 9, October 1387}

New plant biotechnology research centre

The Plant Gene Expression Center, a researca
facility that will seek to identify agriculturally
important plant genes and understand how they
function, has been dedicated in Albany, Cal:if.

The centre is a joint venture of the
US Department of Aericulture's Agricultural Researcn
Service; the University of California, Berkeley; and
the California Agricultural Experiment Station. cs
dedication marks corpletion of comstruction of new
labaratories at USDA's Western Regiona: Researcn
Center and recruitment of a scientific staff of
about 0.

Among the projects being pursued at tue centre
are developwmen:t of metnods for inserting genes 1als
cereal crops. Techniques include electroporation {in
whicn an electrical charge 1s used (3 create pures 1o
cell membranes tnrough wnich DNA can pass),
micro-injection, and the use of high-velocity
micro-proie-ti.es coated witn DNA.

Aiso being investigated are tne sources of tne
hign rate of somoclonal variaction ia prant celis
growing in cell culture. Somoclonal variation
introducas unwanted variations in genetically
engineered plants. The centre's researchers are
studying genes involved in plant development,
flowering, fruit ripening, plant sen2scence, disease
resistance, and photosynthesis. (Absecracted with
perzission from Chemical and Engineering News,

30 November 1¥87. Copyright (1987) American Cheaical
Society)

Perspectives for siotechnologv in the Caridbean

A Seminar/Worksnop on Perspectives for
Biotechnology in the Caribnean Subregion neid 1in
Port of Spain, Trinidad and Tobago,

25-27 February 1988 brougnt rogether sone

34 parcicipants representing 18 iascitutions both
public sector and private sector from 10 countries.
The objectives of the seminar/workshop included
establishment of subregional priorities in
biotechnology, examination of sources and mecnanisms
of funding projects and tne setZing up of a Cariboean
Biotechnology Network that would also link intv other
regional and international networks.

Parricipants reviewed various programmes of work
in the region including work on micropropagaction and
tissue culture, genetics of Rhizooia, yeast
asicrobiology, genetic improvements of potato, aroid
root crops snd ornamentsi:s, interferon, vaccine aand
antisera production and revision of patent
legislation.

Ia discussing priorities in biotechnology for the
subregion in the context of existing vork programmes
and available resources, areas identified and agreed
upon included:

Micropropagation and tissue culcture
Integrated pest manggement

Nitrogen fixation

Germplasm conservation

Antisers and diagnostics

Enzymology

Sugar industry fermentstions.

[t was also «greed that a Subregional Caribbean
Biotechnology Network be set up initially on a pilot
basis o focus nn promoting co-operation through




pooling cesources, dissemination of information,
excnange of personnel, joint training and research
etforts.

Thne network 1s to be set up initially on a
three-year basis (1988-1991) and will have its
secretariat locdted ac:

Caribbean [nuusctrial Research Insctitute
Tunapuna Post Office
Irinidad ani Tobage

Telepnone: 309 062 7i6l to > or 80Y 663 4161
Telex: 2+338 CARIRI WC
Telefax: dUY bd3 4180.

The Caairman of the network is Dr. Desmond A. Ali.

The recommendation of this seminar/workshop were
later considered by the Caribbean Community Ministers
respans.ble for Science and Tecnnology when they had
the First Meeting in Trinidad and Tobago,

9-10 Marcen 1988. Ministers endorsed the
recommendations of tne Biolecanology seminar/workshop
acd agreed tnat this was a high pri ity area in
tneir Action Programme tnat must be accorded fullest
support.

Manv angles to competitive analysis

Periorming competitive analysis is always
difficult, but it is a particularly daunting task to
forecast winners in blotecnnology. Timing, luck,

R8D breaxthroughs, comxercial partners, and financing
nave a wnole lot more to du with ultimate success than
one would like to think, according to Steven Burrill
at the Bio/Tecanviogy seminar on "Assessing
Competitive St.ength”, held at the end of

Septemper 1987,

Burrill, who is chairman of the national nigh
technology group at Arthur Young (San Francisco, CA),
believes financial staying power is the key to
corporate success 10 this emerging industry. Such
resources allow a firm to do research and product

development, attract and retain key people, bduild
appropriste facilities, buy time in the tace of
regulatory delays, fight for pstent rights, and
integrate verticaliy if so desired.

Wall Street also has trouble analysing
competitive position, according to PaineWebber
(New York, NY) vice—president Linda Miller.
Complicating factors include:

. The tangling interrelationships in biotechnology;

. The requirement for multidisciplinary, synergistic
talents within companies;

. The unclear strength (and value) of patent
positions; and

. Tone increasingly global nature of biotechnology,
wnich means tnat large, international concerns must
be factored into the competitive equation.

Wnen Miller analyses competitive position, she
looks first to tecnnological strength, tnea to
businers strategy and operational skills, and finally
to product portfolio ana financing strategy.

George Rathmann, presideat of Amgen (Tnousand
Oaks, CA), stressed the interrelationship between
science and business.

As if analysing competitive strength in
biotechnology were not nard enough, there are also a
few "wild cards” that the seminar's panelists believe
make things even tougner. Tnese include the role of
public perception, whether the courts will enforce the
rulings of the Patent and Trademarx Office, any
reallocation of turf between the various offices of
the Fond and Drug Administration, the real value of
strategic partnersnips, product liability questions,
and the eveantual impact of second-generation products.

Amgen’'s Rathmann suggested tnat companies choose
projects whose commercial feasibility can oe
determined relatively quickly,

KEY ASPECTS ON WHICH TO EVALUATE BIOTECHNOLOGY COMPANIES AS [HEY MATURE

0-2 years 2-b years 6-8 years 8-10 years
Extent of financing Mezzanine financing PLA/NDA Market francnise
[nvestor quality Corporate partners Product intro Product innovations
Venture IND filing Revenues TRED expense
Corporate Patent application Profits Internal cash
R&D expense Cash vs. burn rate Direct marketing generation
BOD/SAB/MGMT Product utility Product pipeline
Experience Leadership TRED expense
Track record TRSD expense

Performance Resource allocation

Data from George Rathmann, Amgen. Key: BOD = board of directors;
MGMT = management; [ND = i1avestigational new drug; PLA = product license application;

(Extracted from Bio/Technology, Vol. 5, November 1987)

SA = scientific advisory board;

NDA = new drug application.




An analysis of partnerships

Many of the world's major corporatioas began
their involvement in biotechnology around 1930 by
forming partnerships or strategic alliances witn saall
biotecnnology firms. This has beea particularly true
for corporations in Japan, alchough Japan has not
generated a new biotechnology industry cousiscing of
start-up companies. Japzn's entry in biotechnology
has, however, been spearheaded by its large,
established corpurations. In so doing, these
companies have formed marketing agreements, licensing

arrangemerts, research contracts, and other types of
joint ventures with tne world's biotechnology fira.,
especially with those in the United States.

Figure I indicates the number of relationships
formed between Japanese and US companies each year.

Table 1 lists the partnerships formed between
Japanese corporations and US biotechnology companies.
Also listed are a broad range of US biotechnology
companies, including those generally aeemed to be the
most successful.
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TARLE 1. Japonese corporate partnerships with U S. biotechnology componies. sapanese corporations ore histed with their

primary industry focus and the porinerships they formed with U S, biotechnology firms The product involved and the year

the portnership was formed are indicated in parentheses, where avoiloble. Key to obbreviations. IF (interferon); A-JF {olpha

interferon); 8. |Féb¢vo murferon? G IF {gamma-interferon); HCG (human chorionic gonadotropin), HGH [iwman growth
b

hormone). HSA (human serum ol

umin); IL-2 (intar'eukin.2); MAB [monoclonal antihodies); MAF ‘mouophagc achvating
factor); TPA {nssue plosminogen activator); TNF [tfumor necrosis foclor); pharm. (phormoceuticol

4); N/A {not avoilablej.




Figure Z Tepresents an anglysis of these actuioas

by year.

iln all categories, tne peak years were 1982

to 1934, wita decreases in tnese numbers for more

Tecent years.

Tavle 2 summsrizes Japanese/European joint actions.

FIGURE 1: Toral U S -Jopen ssternel agresmenis ktad by yoor PIGURE 2: U $ Jopan suternel agresments Sotnd by yoor ond Type of agraoment
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Rise in biotecnnalogy produckt sales

Product sales among tne large biotecnnology
companies rose 30 per cent from $20 million ia 1985 to
$31 million in 1986, according to an Arthur Young
survey of 21) biotecanology firms, including
diagnostic, therapeutic and agri-tech firms. Even at
small companies, product sales accounted for over
50 per cent orf revenuyes, which helps couanter the
belief tnat most biorecnnology firms have few products
on the market. Product sales ranged from 78 per ceat
of total revenues far diagnostic companies, a
relatively mature sector, to 28 per ceant for
therapeutical companies.

Biotechnology sales, including iastruments snd
reagents, will rise from $660 million in 1987 to
$10 billion by 1997, accordiag to Coasulting
Resources. The biotechnology industry is _hus one of
the best investment opportunities available. The
financial performsnce to date has been disappointiag
because ol heavy development costs. Marketing and
production know-how will become iuncreasingly important
for the biotechnology companies. (Extracted from
Chemical Marketing Reporter, 19 October 1987 and
Chemical Week, L4 October 1vad7)

Big staffing increases for biotechnology

The biotechnology industry wmay expect healthy
gains in employment, as well as above-average merit
increases in salary and increasing use of financial
incentives for top performers. So reports a salary
survey released by the Industrial Bbiotechnology
Association (IBA) in Wasnington, DC. Results are
based on information gathered from 133 biotechnology
companies. The study shows that about 40,000 people
are employed in commercial biotechanology, with
staffing expected to increase by 44 per cear by June
of 1989. Difficult positions to fill, says che study,
include dilochemical enginee:s and research managers,
as well as patent atcorneys and immuno—~engineers. In
contrast, positions in oversupply include PhDs,
biologists and organic chemists. Merit increases are
projected to increase in 1988. To promote
productivity, 60 per cent of participating companies
use cash incentive compensation plans and 30 per cent
use bonus plans. One compauy in fact authorizes its
vice-presidents to write ch:ques at any time for up to
$1,000 for employees demonstrating superior
achievements. (Source: Chemical Week,

1o Decemper 1987)

Biotechnology personnel will be in demand

Tne biotecanology industry desperately needs
engineers who can scale up processes to industrial
scale. J. Rady of G. D. Searle says there is ao
shortage of biotechnology personnel overall, but there
is a shortage of qualified people for personnel to
support scale-up operations. M. D. Dibner of the
North Carolina Biotechnology Center says that the
staff needed by biotecnnology firms will rise
20-25 per ceat/year in the next few years.

Technically oriented peop.e are needed not just in Che
laboratory and pilot plants, but in administrative
positions as well. Particular difficulty will come in
filling positions that must combine fechnical
knowledge wirh regulatory affairs, patent law or
marketing. Dibner predicts that the five rDNA drug
products now approved for ure in the US will rise to
20 by 1yv2.

Only a few US universities have biochemicsl
engineering progremmes. Bioprocess engineers are hard
to find, as are pharmaceutical formulators to develop
appropriate dosage systems. R. Curciss III of
Washington Unaiversity (St., Louis, MO) predicts that
students will begin to shift from medicine to

biotechnology, since medical schocls are fuil.
Computerizalion of process sysliems wmignt alleviate
some need for trained pecsoanel. Another possibility
is increasing co-operation betveen universities and
biotechanslogy firms o provide vork experience. But
ia-house training is still che best solution in some
cases. (Extracted from M.

25 November 1987)

Biotechnology firms vie for farm products market

Biotechnological agricultural product sales will
rise by 50 per ceat/year to over $2 billion im 1995
versus 1985, sccording to a study by Kline & Co (US).
The asrket will grow 1UO-20U per cent by tne yeatr 20U0
versus 1995. Sowme 67 per cent of projected sales are
for products that are impossidle to create with
conventional technology. The market is now worth some
$1a millioa/year, vith most products ia the animal
healtn therapeutics, disease diagnostics and
micropropagated plants sreas. By 1990 new ranges of
produccs vill appear, including animal health vaccinas
and genetically-engineered microbial insecticides. By
1995 this wiil expand to include herbicide- and
pest-resistant crop varieties, hybridized, improved
and modified crop varieties, and bovine and porcine
grovth hormones. Many major chemicals firms are now
present in the market, and Kline expects a major
shakeout to occur by 1995, removing many nf the
younger, innovative firms chat have sprung iunto
existence. (Extracted from European Chemical News,
206 October 1987)

New funds focus om biotech investments

Stock market turbulence aside, and even thougn
biotechnology 1s not quite the novelly it was several
years ago, several new funds have been formed recently
to reap the benefits ot investing in genetic
engineering ventures.

The largest of this nev breed is the
biotechnology Venture fund S.A., incorporated in
Luxembourg and advised by Abingworth Management Ltd.
(London).

With its target of $50 million now raised -~
largely from European insurance companies and pension
funds - the fund has begun investing in companies that
emphasize biotechaology and healtn care. In addition
to buying into several publicly traded firms, tne fund
s0 far has invested money 1nto Chree private start-ups:

. Alkermes, wnich is to be located near Boston and
will emphasize neurobiology;

. Ismunetech Pharmaceuticals (La Jolla, CA), which
nas an anti-allergy peptide in pnase [II clinmical
trials and is developing a compound againsc
auto-immune disorders; and

. Ultramed (La Jolla, CA), a medical company
commercializing microsurgical appliances,

The Biotechnology Venture Fund hopes to invest
soon in 8 privately neld UK affiliate of a U5 company
working in the cardiovascular area.

Major US corporations are also sponsoring
biotechnology investment funds, with two of the most
recent entries coming from E. R, Squibdb (Princeton,
NJ) and Westinghouse Credit Corp. (Pittsburgn, PA).
The focus of Squibb Biotechnology Venture Capital Fund
vwill be on wolecular biology in healtn care. Tne dual
3doals are return on investment and attsining strategic
advantage for Squibb by eventusily forming
relationships with portfolio firms. Such srrangesents
could include licensing, product development,
distribution, or even Squibb’s acting as an advisor.




Wastinghouse Cresdit Corp., the money-managing
compoacnt of Westingnouse Eleckric, had a soeewhat
different goal wnen it bezame the sole iavestor last
spring in tne 315 miilion MedCorp Development Fund.
With cthe entire portfolio focusing oa health care -
and approx:matel one tnird going to biotecnaclogy -
Westingnouse is seeking notning more chan artcactive
return-on-invesIment , Tather than any sort cf window
on techaology.

Oun rhe pudlic side, the little-knowm,
two-and-une-nal f-year-ald, venetics Fund {previously
called the Genetics Unique Fund) run by Ruggles &
Associates (Boston, MA) represents wnat cosld be tne
purest play in public biotechmaology stocks. Currently
set up 3s 3 ZToup trust available ocaly to Ruggles’
motey management clieants, tne $3 millioa portfolio
found itseli badly burned by the stock market
meic—down that shook Wall Street ia the middle of
Qctover. In fact, the situation is 5o dire that
Ruggles’ new management is seriousl!y considecing
liquidacion of tne Generics Unique Fund. (Source:
Bio/Tecnnology, Val. 5, Decesber 1Y37)

biotechnology Policy Center establisned

The US National Wildlife Federation last veek
sanounced establishmeatr of 2 sational Biotechnology
Policy Center. Citing potential cthreats to the
enviroameat from rapid advaaces in bio-engineering,
NWF°s centre will oversee federal agency reviev of
applications o relezase new organisws into the
enviroament, review existing laws to determine whether
new legislation is needed tn regulate biotechnology,
and carry on pudlic education programmes. Headed by
Margaret Mellon, sn MUF acttorney with a Ph.D. degree
in biology, the centre is supported by & $210,000
grant from the Joyce Foundation. MNWF is the US's
largest conservation organization, with more than
4.8 million members and supporters and 51 affiliate
organizations. (Reprinted witn permission from
chemical and Eagineering News, 21 December 1987.
Copyrignt (1937) American Caemical Society)

New loow a:i healtn in developing natioas

In tne poorest African and Asian countries,
average life expectancy lingers in the 30s and 40s,
evidence that modern medical science has had limited
impact in mucn of the third worid. A lack of
substantial, sustained effort in researcn on health
problems peculiac to developing countries is regarded
as an important cuntridbuting factor. A aew
Independent International Commission on Health
Researzh for Development 1s being formed Co assess the
1ssues and advocate new approaches.

To bolster i1ts claim to independence, Cne
commission infends to avoid the familisr posture of
the First World prescribing for the tnird world. A
M3joriCy ot commission members will bde chosen from
developing countries for their direct experience in
dealing with nealth problems in chird world settings.

Ine commisstiun will not be a grant-making
organization. [ts main objective will be to point out
"gaps and opportunities” in health research, and it
will be particularly alert tc possibilities for
applying advances in biotechnology to tnird world
problems .

David E. Bell, who served as a consultant during
the formative stages of the new commission ssid that a
main impetus to its creation was the "shocking
mismatch'” Detween the volume of health resesrch
performed on penalt of the industriasl countries and
that specifically benefiting developing countries.
bell, & professor at the Hacrvard School of Public
Healeh, said firm dats are not svasilable, dbut a rough

1t

esrimate is thac Y5 per ceat of tne total healen
research effort 1n the worla 1s focused va the
prodlems of industrial countries.

He aoted thact althougn an "arcay of nealtn
research activitlies are directed at developing
countries™, these amount to an “zccidental sert”. In
soze Tesearch areas solid progress 1s being made, as
in the case of diarrnoeal diseases. In ochers, for
example, acute respiritory disecases that taxe a neavy
toll in developing countries, particularly among
children, "virtually nothing is under way™.

One example the commission sight profitably
consider is the develdpment of oral vehyaraction
techaique. to treat diarrhoeal diseases. Success
resulted from linking research with clinical ana
epidemiological vork ca cholera asnd otner diseases,
said Donald A. Henderson, dean of tne Jonas Hopxins
School of Rygiene and Public Health, wno also has been
involved in tne planning for the commission. Efforcs
ia research and trestment advanced in parallel over
the years Co produce the current oral renydratica
techaiques that are practical for use in poor, third
vorld countries. Much of the relevant work was done
at centres overseas vhere research and care of
patieats were combined.

The new commissioa slready nas backing from msajor
private foundations such as the Clark, Ford, dNobel,
and Rockefeller foundations, the Carnegie Corporation,
and the Pew Charitable Trust. Ac least oy
implication, iormation of the commission seems &
criticism of existing international assistance
agencies. However, several - Canadian, Svwiss, and FRC
techaical assistance agencies, tne United Nat.ous
Development Programme, and the World Bank - have
signed up as backers.

The ides of improving international neslth
research through the work of a8 group like the new
commission seems Lo have originated witn tue stoeff of
the Edna McConnell Clark Foundation in Newv York. The
plan began at a meeting convened by the foundacion in
1985 to discuss how lessons from other sectors of
development could be applied to health problems.
Afrer the meeting, the matter was pursued by Clarx
staff and representatives of Canada's Incernational
Development Resesrch Center - the [DRC itself puts
strong emphasis on tne involvement of developing
country scienlists 1n researcn affecting their
nations. TYalks with Bell and his colleagues at the
Harvard Scnool of Pudblic Heaith led to Ine scnool’s
becoming the base for the secretariat of the new
Commission.

The commission will not limit wtself to an
wnterest in research on infectious diseases. The
commission intends to link social sciences with healtn
sciences. At a meeting in July 1987, a wide range of
topics were broached. There was agreement, for
exsmple, that women's nealtn is a seriously neglected
sub ject. Not only 1s maternal morcality much higner
in developing than in 1ndustrial countries, but the
\mpaortence of a woman's role in ner family’'s healen
means thst it merits close examination by the
commission. Population issues and fam:ily nealtn are
regarded as imporcant concerns for the comsission.

The commissior. will get its formal sterc ec &
meeting esrly tiis month when it will stare
constructing an agenda. The group's chairman is
John R. Evans, who heads Allelix, an Ontario
viotechnolagy firm, and is chairman of the board of
trustees of the Rockefeller Foundation, Deputy
chairman is Gelis T. Castillo, & professor of rural
sociology st the University of the Philippines. The
commission vill nave between 11 end i5 members wnen
th: recruiting process is complete.




The commissiza plans Lo sel 3 trisk pace for
ttseif. To reinforce the discipline of 3 deadline, 1T
has a suasel clazsse 1a its charter prograaming it Co
g0 out tf business sfter two years. In addition to an
audience ia iadustrial countries, the commsission also
expecTs to direct i1Ts message Lo governments of
Jdeveloping countries. {(Source: Science, Vol. 238,
p-Tan, J. Walsn, 3 Novembsr i987. Copyright 1987 by
thae AAAS)

2esearca grouss seal ALDS deal

Tne institul Pasteur and the US Xational
lmstiztutes of dHealtn (M[{H) Nave signed an agreement
salcn puts an end Co the dlspule uver wnich group
identitied tne AIDS virus Eirst aand, coasequently,
over the diagnostic test patenCs.

Lasc Marca, US president Reagan and France's
prime minister Jacques Chirac announced the issue had
oeen sectled. Tne agreement is retroactive to
Jaauacs 1987 and provides that two foundations will be
set up, a2 "Franco-American ALDS Foundatrion™ aad 2
"World AIDS Foundation™ funded by 30 per cent of the
roralties from diagnostic Test licences.

wWithia these funds, 25 per cent is earmatked for
researcn on AIDS in developing countries, wnile the
balance will be divided between the lastitut Pasteur
and the NIH.

The 2U per cent not earmarked for the fouandations
is intended for the researchers in both countries
wnicn identified the AIDS virvus. Siance January 1937,
$1.7 million worth of royalty fees have beer collected
and 3 cheque for that amount has beea handed over to
tne Franco-American ALDS Foundation. (Source:
Eufopean Cnemical News, 14 December 1%87)

A fruscrating glimpse of the true AIDS epidemic

Each weex the Centers for Disease Control (CDC)
dutifully perform their grim arithmeric and update
the audber of reported AIDS cases. Yet more and more
public nealtn offictals have come to see CDC's tally
of full-plown AIDS cases as only a frustrating glimpse
5t the true epidemic. Today's AIDS cases are only a
snapsnot of tne epidemic as iC was five or LU years
330 wnen tnase individuals who are now ill were firsrc
wnfected witn ine virus.

Ia recent months CDC has veen trying to figure
Jul a war €5 dv aa sxtengive national survey to
ascertain the exten: of human immunodeficiency virus
{HIV: infectian in tne general population. It was
orizginally hoped that 5u,000 randomly selected
Americans wculd voiunteer. But COC 1s learning that
1t 1S easier o propuse some projects than Lo execule
thexn,

A recent survey conductd oy the National Cencer
for Healtn statistics (NCHS) found that 31 per cent of
the pubiic said they wuuld not aliow their blood to be
tested as part of a aational seroprevalence study, even
thaugn dssutances of pr.vacy were given. The question
was raised during a l5-minute interview with 2,250
persons. CDC s understandably concerned tnat the
people who refuse to participate mignt be more likely
to heve risn factors and thereby harbour Cthe virus.

James Curran, director of CDZ's AIDS office, says
feasioility sctudies for the large national survev will
be "proceeding botn rapidly and cautiousiy”.

No nnae knows how many Americans harbour the A[DS
vifus., The tmvernmeat's best guess 13 tnat one
miliion o 1.5 million citizens are infected. hut
titrsr figures, arrived at by panelists at & Public

12

Health Servile conference in Cooltunt, West Virgan:a,
in M3y l%80, are extremely soft. A mure sccurate
picture of irfectivn would De usetui for marsasiiing
prevention and educatioa eizvcrrs, allocatiag
resgurces, and charting tde future course of tne
epidemic.

As 1t now stands, CDC relies on reported ALDS
cases and data odtained Dy tne laovurs of atners o
draw its piczure of HIV iafectioa. sotn bdlood baanxks
and zne Department of Defense actively fest therr
rectuils, so te speak, aad CDC relies on tnetr
auaoers. Yet tnere are proolems witn maaing TO> zany
assumprions based on either papuslatiom.

At Amecrican Red Crass dlood danis, tne 1acidence
of HIV infectivn amoag blood donors today 1s extremely
low, down to L7 cases per 100,000. Tais low 1ncidence
is almost certainly due Co coascant warnings to
potential male doaors not to give claood if, for
exsmple, they have had sex with anotaer man since
1977, injected illegal drugs, or Heen witn a
prostfitute in tne prfevious $i1x woathas. Makiag
assumptions based oa data gathered by the military is
equally tricky.

Waile CDC mulls over tne difficulty of doing its
national survey, it has decided to rapidiy expané wnac
if known as the “famiiy of surveys”, a collection of
smaller epidemiological studies being done by state
md local health departments.

What CDC wants to do is expand or imitiate
surveys in 30 metropolitan areas, of whicn 2V cilies
are assiguned high-risk status and 10 are relatively
iow risk. Anoaymous blood samples will be collected
from a variety of healtn care settings. At least two
are familiar turf for AIDS epidemiolczists: sexually
transmitted disease clinics and treatment centres for
iatravencus drug adusers. COC nopes to add
tuberculosis clinics, "senziael™ hospitals, women's
nea'th clinics, and blood samples from newoorns. Down
the road, CDC also plans to do surveys in federal
prisous, on college campuses, ana witn tne Department
of Labor's Job Corps, unose ranks are made up of
dissdvaataged, mostly teenaged, youtns. Only scanc
information such as age, race, and sex is affixed to
tne blood samples. Since no prior comsent 1is
required, and since the samples ar+ not linked fo
individuals, CDC will rot be informing patients
whether or not they have the AIDS virus.

The most revealing information about iafection 1in
the general population will prooadly come from cthe
scntinel hospitals and the newboras. Since
September (980, CDC nas been quietly gathering dlood
from four hospitals. Four more nave recentiy Deen
added, and 1t is noped L3 nave =y nospitals
participsring in the programme by next year., Tne
nospitals provide the Covernment with JUU sampies a
@onth, wiln tne emphasis on young 4dulls and
children. (3Source: Science, Vol. 2134,

o November 1987, p.7+7, W. Booth. Copyrigat 93] by
the AANS)

Rise expected in cnild AlDS

The health care and fcster care sysCems in the
United States are overburdened and 1ll-ejuipped to
deal wath an expected increase tn pediatric AIDS cases
by the year (99i, according Lo & congressional report.

Tne House Select Commitrtee on Unildren, Youln andg
Families said in its repofl that acquifed immune
deficiency syndrome was emerging rap:dly as & major
health tureat to children and adolescents. Tne report
marks the tir:t Cime Congress Nnas exasdined e figures
on AlDu cases amony the very youny.

1




OE e estimaled 7Y U Ameriians expecied ta
CoTTaLt AIDS 25 i¥YL, J, 000 will De under the age
9% 13, sa1d tae Commitiee, wnicn Dased it3 estimales
oa Iigutes Iroa tne Federal Centers for Disease
wIageol. A3 5T 1asl moath, there were 9Yi pedialric
AIDS cases In Tue JounlTy out of «7,293 diagnosed
Tised .

cader g womea 9f chridbearing age are

A growiag

<ted wWilo e numan tmmcnodelilignly Virus, wnich
es A0S,
%]

AT W per cenal of ALDS cases ia
4721 Gave Tesuliled ITom perindtiai raxssiasiow
fTae resl nave seedl J3used miiniy Oy
tr tiunal
Qecesder (437

(intera

tus i,

B. QUNTRY dEWS
Aastratca

Sew Jansaiiative rfoup o 3

Tae AusTrd:ian voverament 2as estalisned a
Diatechrvlagy wndustss development comiultative group
T Asseds Lhe utufe DI ae ndusifr.  Tne aew group
$uriag %ne aext six moatihs will itvestigate and study
tae iatrasiructure 7rat will 9e vrequired o ensute
ealinaed naiioaal and iateretional developaent.
(douriet Huropean (Nedivas, dews, JU November 1987)

Ausiriz

Vieasa ¢ zain dialogy centre

The Juiversity of Vienaa Janounced its intention
to buiid a Biozentrum ta tne city's third diserict.
The centre will avuse five university iastitutes frem
the medical and science faculties.

sle Jredtlion Of the centre fulfils an informal
promise tnal tie Ausifian Government made to Genentech
and soenringer (ngeileim when these two Companies
decided To 11late taerr lnstitute for Molecular
Pathology L iMP) in Vienna. Tne two institulivas wili
Se adjacent aag will saare support facilities.

fite Austrian Guvernueal Wwill pay about
Jus miilion scaiilings ($25 miilioa) for the
Bivzeatrum, wnich wiil oe ready for occupatiea in
THT. Tne project is an indication of the chaagicg
attitude of the Guverament Cowards< basic researcn
under new Svience and Educdtion Minister Hans Tuppy.

Tae university will endow two new chairs in
sreral dioaeaisiry aad @mulecular genetics. Botn
pasitiong sasuid be fiiled in 1988 witn the professors
woTeing 10 exisling URIversily Laboratories or at the

e

M@ satil fae Brozeatrsm i1s conpleted,

Suze 1utor tacaily e ers iave direddy deen
atred,  Lire:tar Birasltel, wio came from Che
UniversiZv 10 owuricnh Lo Daae Che neim 33 1380 reported
taal the IMP aas almost completed 12y 37aft aad will

L3 3% Aew quarflers an January s, Tie
S1al openang of tue IMP corncides witn A meefing
wro1a Jonteosl o rowih, Ditterentialion and

Discase™ to e urld 30 fne snd of May 1938,
Tone Biozeatrum, “itaspited by"” tne institution of

tile same name 10 Basel, Switgerland, shouid altract
AJStrian rfesedarchers thiaking of reZuraing from adroad
as weil as tofeigners, satd Heloumut Kais of Ine
ieneral diosnemlstry department.  “IC nas
TEATonall s e nagd Lo ATETACE prople with un
INteraational rem
ae sardl (Gource:

Nature, Val, 39,
Je 31 e ember L8

Tatian to the dniversity ot Yieana,”

i3

Peptide vaccine

Researchers at tne Sandoz Forsaungsinstitul ia
Austria have prepared antiDodles Lnhar couid iead to
the production Of vaccines active against rAiAIvLIZus.
Josepa MuCray and Cudrun wernet nsve rdealified two
nignly conserved peplide regions and made syntnefac
an3logues ad site-specrfic anlivoudies o The
Sequences.

The scleatlsts report taal fine antidodies are
able to neutralize Thne tnfecCivus Ralufe ol Lle
vituses. (3ource: EZuruvpeaun Cnemicai News,

I Nguember l¥37)

Brazil

Biotecnnulogy agreemwnt

Nove [ndustries of Denmark nas signed a lecter of
intent Co ser up 2 factory and ladboratory tv produce
enzymes and otner diotecnunologr pruducts in the
soutnern Brazilian state of Panama. Tne eatry of a
new maltinational company into tne fine cnemicals and
bilotechnology markets could signal tncreased
flexibizlity 1n Braz:il's attitude va increasel foreign
participation in these fields. With ar inicial
$5 million investment and a royalty-free transter of
tts technology to tne Brazilian fazility, the company
intends to produce enzymes for the domestic market as
well as export. {(Extracted from The Financial Times,
3 May 1987)

Canada

Biotechnology programme

The National Research Council's biotechnology
Programme encompasses researcn and development ieading
to biotecnnological innovations and processes that can
be exploited by Canadian industry. Tne prograame
iavolves the work of tinree major NRC labocatories:
the Plant Biotechnology Institute (PBI) in Saskatoon,
the Division of Biological Scieaces (DBS) in Octawa,
and the Biotechanlogy Research lastitucte (BRI) ia
Moatreal. Wnile tne research carried out dy these
centres is national in scope and relevance, it is also
sensitive to regronal needs and cuncecrns. For
example, PBI with its emphasis on plant cell researcn
is located in CTanada's agricultural neartland, wnile
BRI wnich houses one of the nation's largesc
facilities for pilot-scale RoD, 13 located 1n tne
centre ot Montreal's growing biotecnnology industry.
O8S, coamitted Lo frontier researcn in the life
sciences gencrally, is especialiy relevant to Ottawa's
medical researcn ladordtories.

As tive nation's foremost laooratory duo:ing
tescarch 1ato plant improvesent 1o tne agriculturz and
forevst industries, tne Plant Biotecnnolugy Institute
focuses on new, exploiranle methods for controlisng
and geaetically alteraing plants, particularily at tae
mutrcular and celiular levels., More speciticaily, its
ob jective 15 to advance the fields ot gene and cell
technalogy as welil as biological snemisiry o generate
variability 1n crop plants, and thus Cu seiect
superiur individuale for integration iato vreeding
programmss, Ine target crops are wheat, oarley,
rapeseed, suntiower, legumes, and several Canadisn
conifers. Tne plants are selected 1n tecms of tneir
Rrowtn and product quality and resistance to stress
(zold, salinity, competition, insects, and disease).
[nis central thene 1s complemented by inaovation of
technologies that nave \mmediate dpplication an
Agficulture and sudustry.

During the year, tissue cultuyre methods led to
the 1dentification of wheat piants wilh neritadbie,




w1aproved tolerance to cold, and barley with improved
saline tolerance. Coaifer bioctechnology is firmly
estadliskhed at PBLl with several modera culture
facilities now coataining treeiezs grown in vitro, the
result of improved bud culzure and multiplication
methods applied boin to juvenile and adolescent

(15-18 year old) material from Douglas fir, white
spfuce, and westera wnite pine. Technology permitiing
the formation of a muititude of somatic embryos from
tndizidual zygotic embdbryos has opened the way for
genetic engineering of conifers, procoplasc isolatioa
and cuiture being the first step.

In solecular genetics, Bacillus thuringiensis
toxin genes were successfully iatroduced i1nta tobacco
and rapeseed, the long-range goal being to make crop
plancts insect-resistanc at the gene level. Tne
construction of integrative and binary Ti vectors and
additional markers for use in tne transformation of
dicotyledonous crop plarnis were also acnieved. Plant
productivity genes have de2n the subject of recent
vork, with conceatration oa wo energy systems in
gteen plants, photosyntnesis and nitrogen fixatioa.
Tne Rhizobial bacteria that iafect legumes (maxing
aitrogen fixation possible) are the subject of genecic
eagineering studies. The biro-organic chemistry group
has isolated several plant components wnich controal
the benaviour of insect pests, including attractancs
and oviposition stimulsats present in rapeseed,
sunflower, and wheat. In addition, novel sex
pheromune compounds have been discovered for use in
wmonitoring the appearance of major insect pests of
trees.

Plant cell metabolism worn is aimed at cell
fermentation for the production of phytochemicals;
sanguinarine in poppy and catharatthine in periwinkle
cell cultures have found particular interest with
industry.

Finally, several projects were carried out under
the Plant Biotechnology Fuad, whereby part of the
research programme is coantracted out to other Canadian
laboratories. Tnis has sllowed for rapid aad
effective solutions to specific problems.

The Divisioa of Biological Sciences carries out
researcn in specific areas of biotechnology that
require a multidisciplinary approsch. Programmes
selected are appropriate to the expertise that exiscs
or can be developed in the Division, and nold
reasonable promise of success witnin the current state
of knowledge in tne field. Programmes must have
potential for applicacion, acsi if solved, lead to new
technologies, products, or pcrcesses for Canadian
industry.

Priorities of the Division currently 1nciude the
work being done on the immune response to catrbohydrate
antigens, unique in Canada and wnich has very iittle
wnternational competition. The practical zpin-offs
from tnis vesearch are new veterinary and humsn
diagnostics and vaccines for bacterial infections.
The tmmunochemistry group siready has an outlstanding
record of collavoration witn industry.

In collaboration witn BRI and PBL, tne Division
1s building up the protein engineering programme which
has, as its ulcimate goal, the design and construction
of proteins with specific predictable funct e, It
is a nigh-profile topic of biotechnology
internationally. Protein engineering is still a
deseloping field in which resulcs cannot be predicted,
but the expected applicactions will have far-ranging
eftects in biotechnology.

The Biotechnology Research I[nstitute carries out
R4D acrivities in blochemical engineering, genetic
engineering, protein engineering and immunology, in

&

close colladoration with industry, universities, aad
public research agencies. The Institute s iavesting
in fields where private sector financieg of research
and development canaot de juszified ecocomically
because of the long-term commitment and risky returm
oa 1nvestment. It also fosters tne techaology
ctransfer of results aad discoveries to Canadian firms
and co-operates closely with Canadian unive 'silles 1
advancing basic knowledge in biotechnology.

During its initial poase, wnich may extend to
approximately trree years, tne I[nstitute 1s placing
emphasis on setting up teams and projects :o develop
scientific and tecnaological expercise. Humas
Tesources are the most important asset aad Ine
rectuiting of scienzists of international ca.i:re,
begun in 193<, remains a priocicty.

The web that connects NRC's tnree biotecanalogy
researcn cemkres, bringing together sciealists and
eangineers from Montreal, Octawa and Saskatoon with
their industrial and university colleagues, 1s tne set
of comprtehensive programmes that have been established
over the last two years. To date, these programmes
touch oa such areas as the genetics and biochemistry
of lipid-wodifying eazymes, anaerobi: digestion of
liquid wastes, the protein engineering of enzymes, an
“artificial plant™ bioreactor. and the
micropropagation of conifers via somatic )
esbryogenesis. The first programme will rereive
$340,000 a year over Iwo years with a possible third
year extension while the second will receive
$500,000 a year, again over tvo years vith a possible
third year. Each of these totals inziudes a
contribution to the industry invyived in the
programse. In addition, the conifer biotecnnology
programme was given a $100,000 continuation of funding
to cover the fiscal year 1987-1988.

In keeping with the comprehensive programmes
concept, 8 Technical Centre for Protein Structure and
Design is being created, to be located at NRC's
Montreal Road complex. It will draw on the expertise
of each of the biotechnology divisions; known more
commouly as Protein Engineering, this
multidisciplinacy field is at an early stage of
development, and involves the modification of p-oteins
through genetic alterations to improve their
biologicsl activity (of which enzymes are an important
class) or the design of new proteins with novel
functions. NRC's comarehensive programmes address
wmajor Canadian concerns, such as pollution,
agriculture, health, and forestry. In addition, tney
have good prospects for wedium-vange applications, and
they involve the participation of Canadian industries,
universities, and other government laboratories.
(Extracted from NRC, Canada, annusl Report, Ly36/1987)

Task Force on Cansdiaan Culcure Collections
established

An eight-member Task Force, composed of expercs
from industry, universitly and goveramenl, has been
established by the Ministry of State for Science and
Technology in co-operation with Agriculture Canada to
collect information reiating to Canada's storehouses
of lLiving micro-organisms and ceil cultures. Tne
study 1s being carried out in response (o receant
surveys by tne Science Council of Canada and MUSST
which identified concerns on the minagement snd
funding of culture collections housed in universities,
industry and goverament,

Canada's collections of living organises,
including bacteria, fungi, viruses, plants aad cell
cultures, will be cnallenged by the increasing
requiraments of researchers, given the rapid
advancement of biascience., Therefore, the Task Fovce
has been asked Co investigale C. e situation and to




propuse uptions to safeguard tnuse collections whicn
are critical .0 industrial biotechrology as wvell as to
biological science.

The Task Force neld iis inaugural meetiag on
5 October 1937 in Ottawa. At the conclusion of its
investigation, tn approximately six months, the Task
Force wisl reporc to the Interdepartmeantal Committee
on Biotechnotogy, whicn re-ommeanded the investigstion.

As an element of InnovAction, the Canadian
Strategy tur 3cience and Techwology, the Biotechaology
Programme suppurts research and development in the
strategic Iveas of nealth, agriculture, food,
fisherizs, foresiry, mining, and was’e treateent. iIn
addition, TATOugN a2 series of national RED networks ia
tnese sITategic are2s, the system fosters linxages
between indusiry, universily and government to oring
Togetner periormers and users of biotechnology
researcn.

For furtner inrurmativn contact:
Dr. vordon Neisn, Task Force Secretary, Agriculture
Canada, (613) 995-7084% or Dr. David B. Shindler,
Manager, biotecnnology, Miniscry of State for Science
and Tecanology, (oil) 3900322, (Source: News
Release, 27 Octoler 1987)

China

Insulin breakthrougn

Chinese scientists are said to have made
' important breakthroughs' in research into insulin and
nitrogen fixation using genecic engineering techniques.

An international meeting on biochemistry ia
Beijing nas been told by the director of the China
Biochemical Society, Zhang Youshang, that by using
genetic engineering, Chinese scientiscs had developed
4 series of 1nsulin substitutes which were significant
to improving the use of insulin and public health.
Hong Goufan, another director of the Society, wvas
reported to have found a lew way Lo acrivate the
nitrogen-fixing gene tnrough the study of plant
nodules. (Source: Manufacturing Chemist,

Octoder 1937)

Cuba

Cuba focuses o1 munoclonals for nealth care

"Cuba nas devoled massive resources to the
develoment of monoclonal sntibodies for human health
care,” according to Jorge Gavilondo-Cowley, the nead
of the monoclonal antibodies production department of
this country's Centre fur Genetic Engineering and
Biotecnnology (CIGB). In fact, the new, well-equipped
facilities springing up around Havana, including those
of the CICB and the Immunoassay Centte, altest to the
Cuban goverament's designation of biotecnnology as a
priority. And monoclonals represent a zignificant
part of tnis biotechnology eftort - which also
includes a meningitis vaccine and various interferon
preparations.

In Cuba, as in the rest of the world, monoclonals
scem Lo be {inding tneir best fit in diagnostics, with
some specialized applications in therapeutics. The
first monoclonals to be developed were for alpha-
fecoprotein, T-lymphocytes, and alpha-interferon,

This list nas grown considerably; in fact, according
to Gavilondn, the ¢ountry now produces more than

30 antibodies in moderate quantities - on the order of
#rams per month.

Promising results of various clinical trials were
reported at tne [nternational Workshop on Technology
tor the Production »f Monoclonal Antibodies, held in

October. Trials using anti-T lymphosyte an-idodies to
prevent the rejeciion of transplauted kidney: have
been encouraging, reperted Radl Herrera of tne
lastitute of Meparology. He said that the woaccloaal
anti-T3 reduces T-cell proliferation by over

95 per cent.

Antib:o?’ s also seem to wor oa the skin iesions
associated vith B-cell lymphoma. Carios Garcfa
{Institute of Oncology and Radiobiology) said that his
group is developing a whole panel of monoclonal
antibodies as markers to i1dentify normal and
cancerous T and B cells. One of tnese antibodies,
wvhen acplied as a topical creim to the skin lesions,
clears them. Carcia’ group is also studying the
phenatypic differences among lymphoid cells from
patients wiih various B cell disorders; tne
researchers have found a nigh nuwber of interleukin-2
receprers on cells from patients witn progressive
diszase.

Still, most of tne monoclonals produced in Cuban
insticutions - including the CIGB, the Institute of
Oncology and Radiobiology, tne National Cencre for
Scientific Research, and che Institute for Haemotology
and Immunology - are for research or diagnostic
purposes. These inciude antibodies against
lymphocyte~leukocyte markers (used co classify
levkaemias and lymphomas); tumour markers, including
CEA (carcinoembryonic antigen); bioregulstors and
their receptors (such as anti-iaterleukin-Z
receptor); human T cells; humsn foetsl thymocytes;
low—density lipoproteins; rotavirus antigen;
hepatitis B surface antigen; Chlamydia; herpes
simplex [I; aad cytomegaiovirus.

In fact, many of these satibodies are being
incorporated into a mass effort to diagnose the
country’s population for s variety of inmherited
defects and infectious diseases. (Extracted from
Bio/Technology, Vol. 5, December 1987)

[1:

EEC poised to uanveil first biotechnology directive

Brussels is hoping to present the European
Environment Council with its proposals for a directive
regulating tne deliberate release of genetically
sltered organisms. Two other planned directives to
regulate biotechnology are still under discussion and
are unlikely to be settled uatil next spring.

Brussels is proposing that researchers wishing to
release organisms into the environment for R&D
purposes should notify and seek endorsement from the
competent member State autnhorities. Companies
planning to market yenetically engineered organisms
will have a different procedure.

The Cowmission is planning to introduce a
procedure similar to the so-called sixtn amendment
which regutases tne classificaction, labelling and
packaging of dai.gerous substances., Endorsement would
first be granted at a national level with a period for
internaticnal co-operation.

Once the draft directive has received approval
from the Euvironment Council the Commission will start
to produce an ainex laying down tne information for a
common standard of review wilnin the EEC. Developing
the directive has not been an easy task fofr the
Commission and some problems will need to be solved.

The Commission is only proposing an endorsement
procedure rather than one for approval. 3strongest
ubjections may still come from the FRG who ace keen
to introduce a (ive-year moratorium on deliberate
release.




2C¢ Xi and ine Commission’s industrisl aftaics arm
DG L11 have gecided to merge their proposals for
curtilamen® geldeliines ialo one directive. Origimally
the two 20cupy Ewi clanned to introduce separate
guidei.nes b1t nuv ihx merged dratc, shich will alsg
sontain provitioas Sor acc (dent coatrol, will be
subeitted Lo 2 meeling 77 mender Stite experts in
Decesber. {(Source: Eutunean Chemicar News,
7 December 1937)

EEC ratses commitment to diorechnolagy research

Tne Eurvpean Commission has com.itted itself to
biotecnnology RaD uacil 1995 by agreeing to the BRIDGE
Programme (Biotechaviogy Researcn for Inaovation for
Developmeat and Srowtn in Europe). Taking over from
tne Bidtechaolagy Action Programeme (BAP), whicn ruus
oul at the end of 1939, the nev programme aims to
improve biotecnaology researcn in several areas.

After criticism on BAP-industry links, BRIDGE
will attempl 1o wuo Diolecn companies.

Tne Commission has aiready itdentified some of tne
wurdies 1t will nave fo overcome ia order to achievs
thii. Tuese iaclude confidentiality of researcn
findings and the structure of projects. Uatil now BAP
nas tended tu dreak down R&D into secrars such as
enzyne syntaesis, microbiology and animal cell
culture. OHBRIDUE will tackle some Of tne principles
mote fundamental to tne technology as a whole.

Until now the size of research contracts has also
tanioited industry participation, Averaging
Ecu »5,00u0/year ($70,587) and iwo tu chree years long,
contracts have been too small for large companies aad
too expensive for smaller concerns. The Commission
plans to increase tne value of some contracts to
between Ecu 130,000 and Ecu 200,000 to pull in the
larger companies. This will limit tne number of
projects.

BRIDGE, witnin the official framework programme,
has already been earmarked Ecu 100 million - a
substantial increase on BAP, whicn originally received
Ecu 35 million. However, a further Ecu 20 million is
peing negotiated to revise BAP. This would ailow the
Portuguese and Spanish Lo join the programme.

Bro~informatics, rish assessment and training are
areas where the Commission waats funding to carry out
furtner research within BAP. (Source: European
Chemical News, 30 NovemdDer 1987)

Bioethanoli plan snelved

Toe Commission has abandoned plans to use
agricaltural surpluses to subsidize the production of
bioetnanol on economic grounds.

Opponents of the scheme acgued tnat pooduction of
vinetnanol from agricultural surpluses would be more
expensive than the curcrent subsidized sale of
surpluses and tihhat more energy would pe produced by
simply burning the grain.

fne proposal nas always been opposed by tne UK
and the Netnerlands wnile greatest support has come
from France and (taly, Eurnpean cnemical companies
with oil interests ftave also opposed the idea but Cthe
decision nas angered Ferruzzi, the ltalian agro-
tndusctrial concern whiach hay heen lobdying for
subsidies. (Extracted from Hurupean Chamical News,
23 November 1937)

E4ypt

New watear-daniotoing project

The Ministry of Reclamation and Japan's Ministry
for International Trate and Industey will attempt to
develop @ater-aniorbing redin for usde in desert

1

IEricullture. Water-adsorbing resins are now cnietly
used for diapers. MITI plans to dbuiid ¢ plant
Egypl to produce water-absoroving resins in 3 five-yedr
projzct. The material will be dur:ed in iands at tne
edge of deserts to retain water. Attempts to plamt
trees to stop desertificiiion have generally deen
fruttless, since tnere is not enadugh water 9 mdantatn
toe trees. The area arouad Cairo is in Zae patn ot
advancing sandnills. Egypt's Desert institule nas
asked MITL to provide tre warter-adsording resin
technology. If successful, MITL may extend similar
aid to Oman, the United Arad Emivates and other
countries. The Japanese marxet for fhe resin case

10 times in 1981-1985, and the price of the resin
dropped from ¥1,30u/kg to ¥oU0-8LU/xg. (Excracted
from Japanese Cnemicals, LU September 19387)

Federal Republic of Germany

Latest bxntechnolma;n LevVemnts

The genetic cenire ia Cologne has maje advances
in the research of Alzhe.mer's Jisease. A group ot
scientists succeeded in identifying and cloning
certain genes wiich characterize a protein closely
connected Wwitn Alzneimer's disease. TInis supports an
earlier hypotuesis cthat this disease nas mataly
genetic causes.

At Che genelic centre in Municn, genes of
menbrane-proteins of a nighiy patnogenic bacceria
(Pseudonomas) have been isolated and identified.
bacteria nas long been considered a "problem gera”
because successful therapy with conventional
antibiotics is not possible. Tne Munich scientiscs
succeeded in identifying these genes in a
aoapatnogenic organism. The generic products
(proteins) can be used in the production of a vaccine
for anribiotic-resiitanc pathogenic agents.

Tats

At a research centre in Heidelbarg it has been
possible to wmake coansiderable .rogress in the area of
tumour diagnosrics by using moiecular biological
wethods. The objective is the development of a
sensitive indicator of keratin in tumour cells.

A group of scientists in Munich demorstrated at
the beginning of the year that interferon produced
with genetic engineering methods represents an
[effective] therapy for polyartaritis in 50 per ceat
of all cases. The experimental results are yet to be
confirmed by large-scale clinical studies.

A group of scientists in Heidelberg succeeded in
isolating and characterizing glycene and gaba
receptors. Tnis was 2lso an important scienctific
advance on an internalional scale 1n that impoiient
basic neurobiological phenomena can oe brougnt nearer
to clarification. In thne future, these pnenomena wil
enable interesting applied research work in
neurobiology. (Source: Tecnnologie

Nachrichten-Management [nformationen, No. 433-460,
10 July 1387

Embryo rules

The Federal Republic of Germany's Social
Democratic Party, SPD, has called on the federal
Government to accelerate plans for legislation o
limit research wilhn numan genetic material.

In the draft of a bill to be introduced in tne
Bundestag in January, the party calls for a4 ban on
experiments with embryos, clontng of human beings and
crossing of numan and animal , as weil as surrogate
motherhnod,

Meanwhiile, tine Federal Minister for Research and
Technology will press for the ofganization of an
EEC-wide scientifrc confarencs on tne acceptabiisty ot
research with embryos. (Source. hufopean Cnemicai
News, 21/28 Drecember 1987)




Hoecnst faces insulin setback

tivechst's plaus to produce humsan insulin using
tecomd inant DNA methods have received a sethack.
Approval of the company's plans to build the second
stage (Fermtec) of a three—stage production set-up has
deen temporarily suspended by authorities in the
Federal Republic of Germany Scate of Hesse after a
formal objection, filed by a local eaviroameantalist
group, was accepled by aa administralive court.

The company will have "no other choice™ but to
file a suit for izmmediate application of the state
permit to avoid further detays tu the human insulin
production programes. Admittedly opponears of the
pruject could receive an injunction agziast this
perait, tov.

Hoecnst maintains that sterilization of itg
wastewaler #ill prevent tne escape of manipulated
sicro-organisms into the eavironmeat and its pians
nave been approved by the Federal Office for
biological Safety. Bul the environmeatalists say toey
believe the plant puses a tareat to public safety and
that the granting of an operating permit should be
zade sudject ta a pudlic hearing. (Source: European
Cnemiczl News, I3 November 1937)

41V 1mmuno-rlvoresceace assay

Diagen institut, Molekularbiologische Diagnostix
{FRG) nas won marketing approval for zn HIV imemuno-
fluoresczence assay. The assay identifies both HIV-]
and HIV-Z antibodies, works at an earlier stage of
setoconversion than ELISA tests, takes just 215 minutes
to give results, and has nearly 100 per ceat
speciticity and 99.3 per cent sensitivity. [r can be
used Witk whole blood or serum. Lt is based on an HIV
isolate developed Dy the firm, unlike most HIV
antibudy tests tnar use HY cells and {TLV-Jb. The
test is che firm's first product to reacn the market,
and is the only assay on the markeC that gives results
s0 rapidly with tane reliability of Western blot
tests. (Extracted from Clinica, 21 October 1987)

New polymeric material being developed

Two metnods To prepare anti-infectious and
aatitnrombogenetic polymeric materials are being
developed by modifying the surface and incorporating
antibiotics into tne polywm-ss by B. Jansen of the
Univarsicy of Cologne’s Hygiene-Institute. Infection
aad sudsequent blood clotting in medical devices
typically begin with the adhesion of bacteria to the
polymeric devices, followed by colonization., Bacteria
often produce a slimy materix, insulating the infected
area from nost-defeace mechanisms and antibiotic
attacw. Surface treatment to prevent adhesion by
aloumin coating has shown only limited success, while
polymers containing antibiotics act as Arug-delivery
systems witn prolonged antibiotic sctivity.
Antibiotics can be bonded superficially "o Che surface
or mixed in with the materials. (Extracted from
Industrial Cnemisc, December 1937)

France

Joint venture set up to market hirudin

Sanofi, the French pharmaceutical giant, and
Transgdne SA, Strasbourg, have signed a partnership
agreement to develop recombinant nirudin, a subsZance
normally secreted 1n iatinitesimal quantities by the
salivarys glands ot lesches,

SOLrALAae, s the ned Loint venlure 1 called,
will “oncentrace initially on commercralizing nirudin
A% 4 tnefdpealic In the prevention of re=thronbosis
arter acute myocardial intarcrions,  Animal trials of

the protein have already dewoansrrated its efficacy.
Sanofi will handie markecring, wnile Transgine
researches hirudin's furcher applications, nitably as
a diagnostic agent in biood testing. (Source:
McGrav-Hill's Biozechnology Newswatch, 5 October 1387)

German Democratic Republic

AIDS agent

The director of tne GOR Iasticute of Virology at
the Cnarite hospital in Berlin nas said that che
Institute has developed & chemotherapeutic agent wnich
had proved as effective in tests as Wellcome's
azidothymidin (AZT).

Prof. Rosenthal claimed they nad developed an
agent called fluortnymidin in collavoration wita the
Academy of Sciences. It was ~ at least in all ctests -
as effective as AZT and would presumably be testsd in
Western countries 1n the foresezabie fulure.

Prof. Rosenthal said the German Democratic Republic
would make it available as xnow-now to inlernational
health bodies. (Source: Manufacturing Cnemist,
November 1Y47)

German Democratic Hepublic goes genetic

The first pilot plant for tue manutacture of
micro-organisms 2itered by genetic engineering ts
being set up at the Academy of Sciences Central
Institute of Microbiology and Experimental Tnerapy 1n
Jena.

The Institute has been working on genetic
engineering processes since tne early 1780s and will
be able to supply a series of pareat microbes. Thne
GDR's main pnarmaceutical enterprise in Drasden wili
then process them inZo the preparations required.
(Source: Manufacturing Chemist, October 1%87)

India

New information network for biotechnology

Tne Government of lndia has decided to ser up 2
biotechnology information neftwork to co-ordinate
research on development of tne new generation of
diagnostic tools and vaccines to prevent tropical
diseases and control populatior growth.

It is aiced to bridge the interdisciplinary gaps
on information and to faciii.ate closer lLinks among
scientists and organizations. Tne network would serve
as a database organizstion in six i1dentified areas
involving nine specialized centres in seven cities,
sccording to & biotechnology department repork.

The network will take advantage of the larye
computers to be set up by the Nationai Irformatics
Centre in Pune, Hyderabad, Bhubaneshwar and Deilhi.
Eignteen user centres located in different parts of
the country would be able to communicate with external
sources via 'Indonet' facilities wnicn would be used
wherever the service establishes links with outside
systems.

Under cthe programme, the computerized service
would be available for the storage and retrieval of
inforanation relating to papers, reports, books and
patents covered by biotechnology.

With regard to queries from biotechnology
centres, 1t 1s slated that they could ve dealt with oy
micro-earth stations for relephone or telex. The
feport points OuC LRAL edach centre would heve a
recent collecting of journals wnich are in aeaviest
demand, #1th 4 bacx-run ol several years 1in specified
arean,




Arrangements are also being made to access
databases in other countries. (Source: Chemical
Business of India, 20 August - 14 Septewber 1987)

lreland

Ireland launches national biotechnology RAD

Eto‘l’l-

The Republic of Ireland inaugurated its Nstional
Biotechnology Programme oa 15 October 1987. The
Government has allotted 1£600,000 for 1987 as the
first part of a I£10 million programme to prowote
biotechanology in Ireland. During the '"start-up
phase’, the Governmeat will fund the infrastructure
and scaff for three R&D laboratories:

- <Cell Tissue Centre at the National Institute
for Higher Educaction in Dublin. Its temporary
director, Martia Clynes, is iavolved in
in-vitro toxicity work, financed by the
European Economic Community. This centre will
also expand production of monoclonal
antibodies, and scale-up animal—cell culcture
for pharmaceutical production.

- University College, Galway, National
Diagnostic Centre, temporary head Frank Gannon
is vorking on solig-phase diagnostic
components and hormone tests.

- University College, Cork, Focd Biotechnology,
Fergal 0'Gara, temporary divector, is
developing biological control of crop pests
vith nitrogen-fixing organisms, and
researching dairy starter cultures.

Ireland is considering starting a national
biotechnology company to co-ordinate all
administrative work for university centres. Equity
would be held by universicies, private—sector
interests such as venture-capital companies and
researchers. (Source: McGraw-Hill's Biotechnology
Newswatch, 5 October 1987)

[mproved salmon farms

Salmon eggs injected with an extra copy of the
gene for growtn hormone might produce larger salmon,
according to J. Sreenan of the Agricultural Institute
(Galway). Farmed salmon grow more slowly in [reland
than in Scandinavia. Salamon from 4,000 test eggs are
now almost one year old, so the effect of the inserted
gene may soon be ameasurable. (Extracted from New
Scientist, 17 September 1987)

[srael

New system to produce amino acids

An artificial photosynthetic sysCem that can
produce amino acids from carbon dioxide using sunlight
as the energy sou-ce has been developed by researchers
at tne University of Jerusalem and Hebrew University.
The system can also produce methane and forsic scid.
All the products so far obtained have commercial
applications. The aminc acids praduced sre aspartic
acid (used to make aspartame) and glutamaic acid (used
to make monosodium glutamate). (Extracted from New
3cientist, 31 December 1987)

fealy

New research centre

A virology researcn firm has been formed by Sigma
Tau (ltaly) and Merck Sharp & Dohme (US). [t will
build a researcn centre at Pomezis that will initially

employ 80 researchers. It aims to persuade

lcalian researchers that have emigrated to the US to
retura. Its fields of study will include the AIDS
virus. (Extracted from European Chemistry,

26 October 1987)

EniChem, Max-Planck link for plant studies

The study of viral diseases in plants is tne
basis of 2 fundamental researcn programme launched
jointly by EniChem of Iraly aud the Max-Planck
Institute of Crop Cultivation and Production
Physiology in Cologne, Federal Republic of Germany.
EniChem, an arm of Ente Nazionale Idrocarburi, the
State—owned energy and hydrocarbons concera, will fund
the work, simed at developing novel crop varieties
inherently resistant to varal infec-ion. TIne
programme is part of EniChem’s loag-term biotecnaology
thrust. Last moanth, the company launched a project at
its recently completed laboratory facilities in
Princeton, N.J., to seek genetically altered seeds
that will produce crops witn the abirlity Cto resist
fungi and to absorb nutrients with greater
efficiency. According to EniChem, che market for svin
geoectically engineered seeds could reach $4.5 billion
by the curn of the century. (Reprinted with
permission from Chemical and Eugineering News,

16 November 19837. Copyrightt (1987) American Chemica!l
Saciety)

The Netherlands

Firm requests field tests of geneticaily alcered

potat -«

The biotechnological firm of Mogen in Leiden has
requested that the Ministry of Housing, Planning and
Environmental Protection granz it permission to carry
out field tests of genetically altered potataes.

The tests are intended to find our whether tne
potato plants will retain tneir familiar properties 1f
genetically altered. The gene that is inserted into
the potato species (among others, Bint)e) in the
laboratory tests contains hereditary properties wnicn
can protect the plant from a disease to wnich the
plant is at present nonresistant. The tests are
intended for the sole purpose of finding cut whetner
the applied technique wiil also give good results when
the plants are cultivated under otner conditions than
those of the laboratory. 1t this appears to be the
case, various forms of resistance may be incorporated
an the plants. An improved variety of Bintje may be
of great commercial value. That potato is extremely
popular, and cultivators have not yet been able to
improve it. by the end of next year, with tne help of
field tests, Mogen hopes to demonstrate that & new
'geno-type' of Binctje may be produced. (Extracted
from NRC Handelsblad, 18 September iy87)

Dutch firm forms biotechnologxy venture

The Dutch farm co-operative Cehave is setting up
a biotechnology branch in 198¢ One of these
investments will consist of a lasoratory for researcnh
on improving the ways in whicn animals take up and
digest food.

Other research fields will include animal health
and breeding techniques. Cehave nas been working on
environment-friendlier caccle-feeding for a number of
years, resulting in chicken- and pig-feed witn 10 to
15 per cent less phosphate.

Cehave's reseavcn plar; include co-operation
agreemenis witn tnhe cechnolczicsl institute TNO and
Wageningen, the agriceltural university. (Source:
European Chemical News. 7 Decenber 1987)




Gist-dbrocades tighcens belt

Gist-brocades, the Dutch biotechnology group, is
planning to rationalize its activities to buffer a
projected slip in earnings and to release cash for
acquisitions and nev investment. The company is o
shed 350 jobs and close bulk yeast productioca. The
company plans to save adbout Dfl.40-45 million
($21-24 aillion).

Gist-brocades is now predicling zhat net income
for tne year will plummet 15 per ceat irom the
Dfl.111 million earned in 1936, The dollar has also
coutributed to this downtura in prospects as sbout
70 per cent of the company's sales are coanducted in
foteign currencies.

The coumpany is planning to expand its activity in
aromatics from yeast derivatives, for wnich a new
piant is currently under coastruction, to enzymes and
pnarmaceuticals based on biotechnology. But the
company has decided to shift from its 1934 plan to
grow tnrough in—house development to one of growth
tarough acquisitions. Extracted from EZuropean
Chemical News, 30 Novembar 1987)

Cnemical comparny builds new plant

OSM Specialty Chemicals, part of tne Chemical
Products Division of che cnemical group DSM, has
started the construction of a plant for production of
optically active amino acids at Geleen (Netherlands).
The plant, to come on stream at the end of 1988, will
have a capacity of several hundred metric tons per
year.

The new facility will be used for
biotechnological production of natural and non-nactiral
amino acids, sucn as valine, homopohenylalanine and
proline, using enzyme technology developed by DSM.

DSM's decision to build the plant was based on
the increasing use of amino acids as starcing
material for preparation of pharma:euticals and
agrochemicals.,

DSM's enzyme Cecnnoiogy combines traditional
chemistry with diotecnnological production
techniques., With tnis tecnnology a large number of
natural and non-natural amino acids with a high degree
of purity can be obtained, a cowmpany representative
says. 3o far, this has not been really feasible on an
industrial scale.

Non-natural aminc acids can be widely used for
production of agrocnemicals and pharmaceuticals, for
instance, anti-hypertensives (effective againsc nigh
blood pressure) and antibiotics.

DSM is presently 3 producer of phenylglycine,
starting material for ampicillin (e penicillin), In
the near future, other amino acids will be developed
in co-operation with the pharmac:utical and
agrochemical industries, (Extracted from Chemical
Marketing Reporter, 16 November 1987)

Japaa

DNA deciphering process

The Science and Technology Agency has spent
¥706 million since 1981 on a project simed at
automating tne DNA deciphering process. Five
companies are involved: Fuji Photo Film, Seiko,
Hitachi, Toyo Soda Manufacturing snd Mitsui Knowledge
{ndustry. Sciencists believe that compiling a
catalogue of the J billion pieces of genetic data in
human DNA will help chem better understand how the
pody works. It may also help them cure cancer and

other diseases. Deciphering DNA involves many tedious
laboratory procedures that are currently done by
hand. The Japanese see the developmen: of a DNA
deciphering machine as an opportunity to make good use
of their manufacturing expertise. Biology professor
L. Hood of the California lastitute of Technology
believes they are definitely ahead. Some experts say
it would take as long as lUD years and cost billions
of dollars to completely decipher the numan genetic
blueprint using current methods. Automation will
improve reliability, speed up tne process and cut
costs. Reading a single base pair in single geue
costs about $1 now, but molecular biophysics professor
A. Wada of the University of Tokyo says automation
could reduce this tc 1lU cents.

The European Molecular Biology Laboratory
(Federal Republic of Germany) and Laurence Liveraore
Natiunal Laboratory have pioneered automated DNA
sequencing technology, and several firms sucn as
Applied Biosystems and DuPont (both US) nave developed
equipment to perform some DNA sequencing work.
Japanese officials say the US Department of Energy is
spending wmore than Japan to decipner genetic
information, but claim the most advanced equipment is
still being produced in Japan. Companies from various
industries were brought in to the project because of
their skills in specific areas. Seiko has rebuilt
vatchmaking robots to find tiny laboratory-grown
cultures of DNA in petri dishes and transfer tnem to
test tubes., Fuji Pnoto Film used its file tecnnology
to develop & gelatinous amaterial for separating base
pairs into visible patterns. Tne material is
sandwiched between pieces of plastic. Hitachi and
Fuji have developed 3 compucrer to convert the iaage of
the base pairs into computer data. In 1988 the
science ageacy will try to link the individual
machines together. (Extracted from Asian Wall Street
Journal, 14 Decewber 1987)

Human thiombomodulin cloned

The DNA for human thrombowodulin has been cloned
by researchers at Asani Chemical Industry, Mie
University sad Kagoshima University. The cDNA has
3,461 base pairs and codes for a protein wita 57>
amino acids. Wwnen ld amino acids are removed from the
protein, it is transformed into a thrombomodulin of
117 amino acids. Thne gene inserted into a monkey's
kidney stimulated production of tnrombomodulin, wnich
prevents blood clotting and can dissolve clots.
(Extracted from Japanese Chemistry, 5 November 1987)

Virus-free asparagus cultured

Jujo Paper Manufacturing Co., Tokyo, has pruduced
virus-iree asparagus seedlings from snoot-tip
culture. Together with its affiliate, Jujo Chemical
in Akita Prefecture, the firm 1s developing an
economical proliferation technique for tnese tissue-
cultured shoots, as well as metnods for msss-culturing
garlic and onions. (Source: McGraw-Hill's
Biotechnoi gy Newswatch, 2 November 1987)

MAFF funds Sood enzyme R&D

Nine enzyme suppliers and three electronic
equipment manufacturer: are participacing in a
five-year project, Development of Enzyme-Conversion
Technologies for the Food Industries, sponsored by the
Ministry of Agriculture, Forestry and Fisnheries,
Funding from the government seccor for this firsc
fiscal year is ¥109.3 wmillion ($773,000). The
research projects and participating companies are:

- Protein engineering and analysis of enz mes to
hest and acid resistance of soybean
beta-amylase, Japan Msize Products Co. Ltd.,
Fujitsu Ltd.




- lIncieasea wsat-resistance and enzyme stapility
tor starch-processiug, by mutation of
peta-amylase, cyclodextrin syntnezase, and
pullulan-degrading enzywes, Ezaki Clico Co.
ted., Magase Bio-hemicals Ltd.

- Altering the function ot cell-wall-binding
proteases of lactic-acid microbes to improve
stabilicy of casein-producing enzymes, Yakult
Honsha Co. Led., Nippon Electric Co. Ltd.

- Altering the function of proteases from
“yeliow koji" microbes tu improve salc
tolerance of alkaline protease, and expanding
the substcate range of neutral proteases,
Green Cross Corp.

- Development of a neat-resiscant bacte ial
lipase, Amano Pnarmaceutical Co. Ltd., Fujisu
ed,

- Altering tne functions of lipase and
phospnolipase to imnrove heat and acidic
cesistance, Nisshin Oti Mills. Led., Toyo Jozo
Co. Ltd., Nippon Electric Co.

(Soyrce: McGraw-Hill's Biotechnology Newswatch,
2 Novemper 1937}

Experiments in gpace

Mitsui 1s Krying to persuade orher Japanese firms
to undertake biotecnnology experimeats in space using
protein crystallization equipment developed by tne
Federal Republic of Germany’s space experiment firm
Introspace. The equipment is to oe loaded onto a
Cninese tocxer to be launched in October 1983. More
than 30 per cent of the equipment’s experimental space
1as deen dooked by West European firms and Mitsul
aopes tnat the rest will be raken by Japanese firas.
(Soyrce: European Chemical News, 30 November 1947)

New musnroom

jcientists at Nippon Showuzai Kagyo (Osaka),
“orkiag tu colladoration with coileagues at the
Agriculiural Secnool at Mivazasi University, nave used
protoplast fusinn to produce a novel hybrid musnroom.
The aew hydrid was obtained by Iusing protoplasts
derived frum fwo specsies ot the agratic (tree)
ausnroom hiratake (Pizurotus ostreatus): tne Japanesea
tamogi-take and 4 species of hiratake that is native
to Scotiand. The taste and consistency of the new
nyosrid <as reported to be excellont. Nippon Shokuzai
Kagvo anticipates tnat the new pmusnroom will be widely
used in couking and will quickly Zain acceptance in
the marketplace. (Source: bio/fccnuolosz, Vol. 5,
October 1337)

Vitamin research

screntists at Japan's Nippon Zeon have reporced
the first results of a joinr research programme with
Freneh genstic engineering concern, Trans;éne, to
develop a terawntation route Lo the vitamin biotin
(vitamian ).

The bio-b gene of B sphaericus, a3 micro-organism
known € produce biotin has been cloned and sequenced
by researchers and expressed in E. coli. The
discovery could mark the first step in the
commercialization of a fermentation route biotin,
replacing tue costly chemical process.

The vitamin, which is involved 1n the metabolism
af fats and carbonydrates, i1s now increasingly used as
a supplement for numan and animal nutrition and in

cosmetie preparations.,  (Source: Futopran Cnemical
News, 14 Ocroner 1ydl)

DNA cleaver

Mitsuo Matsuurad aand co-workers 3t Kyoto
University nave used bleomycia to cut DNA
selectively. Although researchers knew this
anti-tumour drug cleaves DNA, taney nad not realizes
that the cleavage could be made site-specific and more
efficient in the presence of activated oxygen aad
iron. The sevw merhud cuts DNA between
guanosine—cytidine and guanosine-thymidine pairs witn
nearly 100 per cent efficiency. The increased ability
of bleomycin to cleave DNA may also lead to more
effective anti-cancer therapies. (Source:

lio/!tchnolo‘!, Vol. 5, November L937)

Protorype cell-sorter unveiled

Sumitomo Eles.. ¢ Industries Ltd. (SEIL), Osaka,
has developed prototype ecuipment to select a single
fused cell from more tnan 100 millioa celis. SEIL 1s
developing the cell-sorter as a part of Japan's
anti-cancer programme and plans to introduce it oy tne
end of 1¥88. The compact, 5.7-square—metrre prototype
system does three cnores auvtomatically: monitors
fused cells and replaces HAT (hypoxantnine-
aminopter in-thyaidine) culture solution as needed;
detects antibodies in fused cells, and separates out
those cells containing desirabie antibdodies. The
monitoring, which aiso distinguishes live from dead
cells, is done by imaging. The series uf operations
performed by the wmachine supplants the work of tnree
researchers, SEIL claims, Cell-selection capacity ts
equivalear to 6U glass piazes; SEIL is trying te
raise the capacity to "he equivalent ot 20y plates.
(Source: McGraw-Hill's Biotechaology Newswaten,

5 October I387)

MAFF to buy US plant-gene maps

As part of an emergency programme to buy more
foreign goods, to rectify the trade imbalance nelwean
Japan and the USA, the Miniscry of Agriculture,
Forestry, and Fisneries (MAFF) will acquire genetic
maps of plants. MAFF has revised 1ts 1937 budget to
spend an additional ¥29 miliion ($190,000) co
purciiase restriction-iragment-lengin polymorpnism maps
2t tomato and corn, for cross-breeding experiments.,
Additional MAFF procurements will include gene
sequencers, anaiysers nd Measur ity Lngtrumenis.
{Source: McGraw-d1ll's Biotechaoslogy Newswatcen,
> Octooer (387}

TMV-tesistance geune hits virdl coat

By usiag recombinant DNA to create mutant strains
nf Ctubacco-musatc virus (IMV), Yosnimi Okada, orology
professor at Tokyo University, nas determined tnat tne
tobacco plant’'s N'-resistance gene recognizes tne
virai-coat protein, and disrupts its zunctioh. The
L srrain of TMV causes oualy slignt iocalized necrosis
in tobacco varieties such as Bragnt Yeilow, wnich
possess the domipant N'-resistancr gene, MHowever,
when Okada swapped thne TMV coat-protein genes of
strain OM for the same segment from the L s.rain, tne
virus caused mosaic-mottiing symotoms in the plant.
But when the L-coat protein was spliced into the 0
strain, the once-virulent virus caused only localized
damage. (Source; McGraw-Hills Biolechnology
Newswatch, 5 October 1937)

Mexico

Foetal tissue transplants

Resea chers have received government approval to
transpiant human foetal cells into pat-ents in an
attempt to cure Parkinson's discase, HNeurosurgeon,
{. Madrazo and cellular pnysiologist, R. Drucker, are
experimenting with the implantation cf adrenal tissue




from human foetuses tato the prain, QOther Ceseacrchers
see the method as J Way Lo repatr Jamaged nerves ans
treat vartous uearovlogical disesses without drugs.
Foetal cells are attractive because they multiply so
rapidly and are not atfected by the body's system of
rejection of toreign tissue if Che foetuses are under
I+ weexs old. althougn tnere 1s mucn poteatial for
these techniyues, there is also wuch controversy about
using living roetal cissue in medicin . Most
researcners will luok to use cultured human cells,
wnich are already being produced by Hana Biologics.
(Extracted from Businass Week, 7 December '937)

Puerto Rico

New poarmaceutical tacility

Genentech (the South San Francisco biotechnology
company) has optioned a 10U acre tract in Canovanas,
wiere it will ouild a $40 million, WY,000 sq. fc.
plant (115 wurkers ar start-up, to make Protopin (for
normone deticiencies) and Activase (for relief of
cardidac attacks)., (ExCracted from Business Week,

I November 1947)

Sweden

swedish-American biotechnological company formed

A formal agreement to set up a Sweden-based
biotesnnical research company, called Karo Bio, was
made in 3tocknolm in Septumber between Swedish
iavestors and Californian Biotechnology Inc., one of
the leading American companies in this field.

Tne aew company 1s to be based at Novum, a
developing biotechnology centre adjacent to Huddinge
Hospital, soutn of Stockiolm. Its medical research
ceatre 1s an exteastion of the Karolinska lustitute in
the capital, and medical and tecnnical researcners
worg 1n close cross-disciplinary collavoration.
(3ources 3L, Novemper [987)

Pharmi.ia acquires biotechnology d&D firm

Sdeden’s rharmacia is strengthening 1ts interest
il cancer research with tne agquisition of Stena
Diagnostics, establisned in 198} to develop diagnostic
reagears based un monoclonal antibodies tor the early
detection ot cancer. Lt has already developed a
aumber of reagents used ia the Delfia test system
marketed by Pnarmacia Diagnoscics,

¥ cu ts oparticularly interested in Stena's
Fesedron 1Aty Tne prodaction ot antibodies for use in
Ut cander tumours.  [he companies have
ioa development grant from the Swedish
tngsstrias development tund,  Ral operations will be
carried out La iase coroperation witn tne University
t tmtneannts,  Vsoarcet Furopeda Chemical News,
Iy Gotober (9500

Uy LTl
prIatiy e

ioseparation tuitiative

tne Helencs 4and Engineering Research Council
(3ERC) nas launcined 3 new t1 million tnitiative
frcusing o4 separation processes. The initiacive 13
pointly supported by SERC's Birotechnology Directorate
ang tne Proceszs Eagineering Committee of the
Engineering Board. Five areas have been selected for
special support ac presant: (1) membrane separations:
(2) welective absurbents; (2) solvent extraction;
{(4) separations in centritugal and high-intensity
magnetic firlds, and (D) highly selective separations.

Prof. Jack Richardson of the Department of
Cnemical Engineering at Universicy College, Swansea,
fas bheei apposnted 4¢ programme managec Lo oversee the

tnitiative. Ine present activity tn the first avea,
memdrane separation, will be subsumed 1n the new
waitiative, but will continue to be co~ordinated by
Prof. Pat Meares of tne University of Exeter.

in many cases, separatiouns will involve
components with only marginal differences in pnysical
and chemical properties, for example isdomers, and tne
material may be semsitive €O nign temperatures and
snear vates. Also, many of the present processes are
becoming uneconomic because of tne very nigh energy
costs tuvolved. The initiative will not eonly
encourage innovative engineering, but will also
suppork studies in areas of basic underiying physical
science. These areas way include surfsce chemistry,
thermwdynamics and physical property determination and
prediction. Details from: Prof. Jack Richardson,
Department of Chemical Engineering, University College
Swansea, Swansea SA2 BPP or on 0792 295194. (Source:
Biotechnology Bulletin, Vol.6, No. Ll, December 1987)

Biochemical engineering strategic centres

A new grant from the Biotechnology Directorate
of the Science and Engineering Research Council
(SERC) will support a four-year research and
training programme at Birmingham University and
University College London (UCL). The main purpose of
the work, which will involve close collaboration with
industrial partners, will be ro translate the basic
results of research into industrial biotechnology
processes.

Awng the companies already iavolved with the two
universities ate Glaxo, RHM and Unilever. The latrter,
for example, is working with UCL on tne biochemical
traniformation of plant oils and fats into high~grade
fats, such as cocoa butter. Birmingham, meanwnile,
nas persuaded RTZ Cnemicals to endow a new chair of
biochemical engineering.

Dr. Geoffrey Potter, nead of the SERC
biotechnology directorate, has said tnat ne hopes tnat
two further university research centres will also join
the research programme. Much of tne funding is
expected to come from industry, with matcning funds
from the Department of Trade and Industry. Details
from: Science and Engineering Research Council,
Polaris House, North Star Avenue, Swindon,

Wileshire SN2 lET or on 0793-26222. (Extracted from
Biotechnology bulletin, Vol. b, No. 12, November 1937)

New company formed

A nev company, Uxford Virology Ltd. (0OV), nas
been formed to develop the production of diagnostics
and vaccines for human and velerinary nealih care
using 1nsect viruses. fhe use ol 1nsect viruses 1is
expected (o ensure iramatically lower production costs.

fhe matn researcn etiort 1s deang carried out,
under the direction of Prof. Uavid Bishop, 4¢ tne
Natural Eavironment Researcn Council’s [nstitute ot
Virvlogy (LoV), which carried out the first release of
genetically marked virus 1n the United Kingdom,

The main products OV 18 developing are diagnostic
tests and vaccines for hepatitis B, AIDS aud dantaan
fever for human health care applicaticns and, in Zhe
veterinary sector, for bluetongue. The company nas
already entered into a3 number of agreements with
wnternational firms covering these products.

At the same time, OV has obtained research
contracts from & number of companies for cthe
production of binlogically active proteins using tne
insect virus expression systems., Details from:
Oxford Virology Ltd., 10 Storey's Gate, Westminster,
London SWIP 3JAY or on 01-222 9272, (Source:
Biotechnnlogy Bulletin, Vol. 6, No. 9, October 1987)




CRB launches oncoprotein antibodies

Receat researcn has led to the isolation and
identification of oncogene products (oucoproteins) as
causacive agents in the development of certain
tumours. Following these developments Cambridge
Research Biochemicals (CRB) is treleasing a vange of
aonoclonal and polyclonal oncoprotein antibodies.

Using innovative methods to dectermine
immunologically accessible sites, CRB says it has
identified discreet peptide sequences from a number of
nuclear, membrane and cycoplasmic oncoproteins. Using
the mild conditions of Famoc-pulyamide mode of
solid-phase peptide synthesis technology, developed at
Cambridge, CRB has synthesized these fragmeants of tne
oncoprotein primary sequences and used them O Taise
monoclonal and polyclonal antibodies. The
Immunobiology Unit at CRB has extensive experience in
this area and already produces a number of
anti-peptide anribodies for its catalogue and Custom
Antibody Service.

Oacoprotein antibodies scheduled for the range
iaclude myc, ras, fos, myb, erdb-B, mas, mos, abl, uneu,
int-l, inc-2, ets, and antibodies to the EGF Receptor.

Contact: Cambridge Research Biochemicals, Button
End, Harston, Cambridge, C32 SNX; tel: (Freefoune)
0800 583396. (Source: Manufacturing Chemist,
October 1987)

Drugs company funds research at Oxford

The American drugs firm Squibb announced a deal
with Oxford University to provide a new building for
its department of pharmacology and to support research
into potential treatments for brain diseases. The
announcement coincided with the launch by the
university of a mzlti-million-pound appeal: cuts in
government funding have forced adaministrators to meet
running expenses from the university's financial
reserves , now rapidly dwindling. Ia return for the
money, the company will own intelilectual property
rignts to work that it funds.

Workers ca sSuch projects must pledge to keep
secrec anything that might prejudice the commercial
interests of the company, for example during
seminars. They must also agree to notify the company
before tney submit resulis for publication in a
journal., The idea of tnis is to give the company Uime
to take out patenis.

Under the terms of the deal, Squibb will pay
£9.6 million for a new building almost twice the size
of the existing department. Tne building will be next
to the Medical Research Council's projected building
and be linked with it. The Council's unit will be
ready in September 1990; tne rest of the building a
year later,

The company will also inject £10.6 million into
research in five areas over the next seven years.
Tney are: degenerative diseases of the nervous system
(sucn as Alzheimer's disease and Parkinson's
disease);, epilepsy;, psycnoses, such as
schizophrenia; the control of blood pressure by the
central nervous system, and control in che peripneral
nervous system, After five years it will review
progress and consider funding a further five yesrs'
work.

S5quibb wi1ll have first option on funding the
department’s projects in these five ireas. Lf it
chooses to support a project, the company will retsin
the witellectual property rignts on tnhe work, sllowing
it tuo take out patents on any discovery. The
university will receive royalties on cosmerciaslly-~
success ful products.

Researchers working outside the five designated
areas will carry on as betfore, applying fur graats
from government, charities or other commercial sources
of funds. They will be free of other restrictions.

At present, the five areas represent about 30 per cent
of the department's workload, but this may now
incraase to 50 per cent.

The deal, the biggest Oxford University has ever
undertaken, represents a unique experimeil L1n unitlag
academic and commercial interests. (Extracted from

New Scientist, 22 October 1337)

UK firms establish diagnostics veature

Agricultursl Genetics Company (AGC), the
Cambridge, UK-based biotecnnology comcern, 1is
reinforcing its pusn into diagnostics with tne
formation of Stirling Diagnostics, a new jolmlk venture
vith Tulbero of Scotland. The aew firm, based at
Stirling University's Innovation Park, will focus on
the development and marketing of dagnostics kits,
vaccines and associated services o tne agricultural
and fish farming industries.

By merging the diagnostics interests of AGC,
including the Agricultural Diagnostics Company (ADC),
with those of Tulbero, a Stirling-based fish farwiug
diagrostics outfit, the partners hope to acnieve the
critical mass required to impact the West European
diagnostics markec.

Stirling Diagnostics is planning to launch its
first products next year. The firm will first focus
on xits diagnosing diseases affecting salmon and trout
and fungal sttacks on potatoes and cereals.

The first series of products will be based on
colour change immunoassay technology but the new
company is working with a Finnisn group to develop DNA
hybridization techniques to produce kits based on DNA
probe technology.

Stirling Diagnastics hopes that otner companies
will use its marketing resources for their own
products.

The Scottish tirm will nave a limited production
capacity for pilot-scale requirements but intends to
subcontract kit manufacture elsewnere in the UK.
Inicially tne company will focus on tne EEC but will
push the US and Far East wicthin !§ montns. (Extracted
from European Chemical News, 21/.6 Decemder 1947)

Celltech to produce hormone

Celltecn Limited, Slough, UK, says it has been
avarded a "multi-million dollar" conctract from Ortno
Pnarmaceuticals, Inc., to produce erythropoietin (EPO)
from mammalian cell culture over tne next two years.
EPO is used 1n the treatment of kidney failure.

Ortno Pharmaceuticals, New Jersey, nas a license
to market EPO for renal fatlure and to deveiop 1t for
other indications. Clinical triais are currently under
way in tne US, Europe and Japan for wnich Celltech 1s
producing the product as well as for early marketing.

A subsidiary of Johason & Jonnson already has
installed and commissioned s specislist, dedicated
plant at Celltech's production facility.
Approximately 200 g of EPO sre expected to be produced
by the end of 1989. Tnis represents & significant
proportion of world supply that 1s expected to De on
the order of 500 g to 1.5 kg per year, depending upon
the success of clinical trials. Celltech nas degun
negotiating with thne necessary regul.tory bodies for
product and manufacturing licenses for EPO.
(Extracted from Cnemical Marketing Reporter,

7 December 1987)




United States of Amerisa

The Administration re-engineers biotechnology

regulation

Presidential Sclence Adviser wWiliiam Graham has
transferred zhe policy-making powvers of the
Biotechnology Science Co-ordinating Committee (BS5CC) -
which pulled rogether the federal Goverament's
bivtechnology regulation irameworx last year - to a
new Commitr:e on Life Sciences (CLS), a umit of the
Federal Co-urdinating Council for Sciences, Engineering
a Technology witnin the White House Office of Science &
Technology Policy (OSTP). Since most of BSCC's members
also will sit on CLS the biotechnology committee's
future role is unclear. Previously, BSCC wurked
closely with the working group on bistechnology of the
White House Domestic Policy Council, which will still
play a role in government-wide biotechnology policy.
CLS's mission will be broader than BSCC's. CLS will
be involved in aquatic and marine researca, plant
science researcn aad international scieace, as well as
risk assessment Diological diversity and a human
genoee project. It will be chaired by Beverley
Berger, now assistant director for life science atr
OSTP. (Source: Chemical Week, 16 December 1987)

New research centre

The US Department of Agriculture in collaboration
with the University of California at Berkeley has
established an agricultural biotecnnology research
centre., The centre, which will be run by the USDA's
researcn arm, will focus on determining tne mechanisms
by wvhicn plant genes are switched on and off. An
understanding of these mechanisms will lcad to greater
chances of producing new crops. (Source: European
Cnemical News, l4 December 1987)

Occupational Safety and Healch Administration
proposes rule on biological hazards

For the first time, OSHA is beginning to explore
ways to protect workers from biological hazards in the
workplace - specifically, ways to prevent infections
of human immunodeficiency virus, and hepatitis B virus.
At this early stage, OSHA is seeking scientific and
technical data on 2 number of issues related to these
hazards, including the scope of coverage for such a
regulacion, the degree of risk that exists for
workers, technologies that couid control exposures to
the viruses, protecrive clothing and equipment,
medical surveillance requirements, and training and
education issues. (Reprinted with permission from
Chemical and Engineering News, 7 December 1987.
Copyrignt (1937) American Chemical Society.)

Strawberry plants attacked in Californian field
tests

In the latest incident in California's bactie
between environmental groups and biotechnology.
sabotage nas Jelayed & feai wi genetically engineered
frost-preventing dacteria by the Oakland-based company
Advanced Genetic Sciences (AGS).

On 30 November, just two days Defore Che fest was
to Deg.n, vandals slipped past guards, scaled a fence
40d spread rock salc on the test site, a strawderry
field east of San Francisco. The radical
ravironmental Croup Earen Fairst!, which advocates
sabotage, claimed cresponsibilicy.

Sn far, all tnree Calitornia field tests of
gZenetically enginmered bacteria - two by AGS and one
by the University of California at Berkeiey - nave
bean damaged by vandals,

23

Although the environmental groups have aot
succeeded in stopping the field Cests, Chey have 1n
some cases reduced their scientific value, wnd have
cost both AGS and the University of Califorcia
millions of dollars i delays and court battles.

Trevor Suslow, director of product research for
AGS, sz1d the rock salt was removed ifrom tne fireid and
the plants seem not to be damaged. But, as the
vandals ciaimed to have sprayed a slov-acting
nerbicide as well, AGS will wait a few says before
proceeding with the experiment.

Suslow said that AGS needs several wore field
tests before its frost-preventing bacteria will be
ready for market. He said the company will not give
up Californian field tests, despite the harassment.
But as the Organization for Economic Co-operation and
Development 1rons out 1ts regulations for suck rests,
the company may look adroad for countries wore
sympathetic [0 environmental release experiments.
(Source: MNature, Vol. 330, 10 December 1387)

AIDS education ir United States

The largest effort to date to study the
effectiveness of ALDS education i1n preveating
infection by the virus is being funded by che National
Insticute of Mencal Health (NIMH) and the National
Institute of Drug Abuse (NIDA) at tnree centres saround
the country. Those who have been calling rut for more
research into AIDS prevention will ssy that the
iniciative is loag overdue.

Although public health officials agree that
education programmes sre virtually the only tool for
combating the spread of HIV (human immunodeficien:y
virus) infection, evaluating trese programmes is just
getting under way.

The University of California at San Francisco
(UCSF) ceatre is a collacoration between tne
university, the San Francisco Department of Public
Healcth, and MIRA (Multicultural lnquiry sad Research
on AIDS), a group of researchers wno study the impact
of AIDS on minorities.

Research at tne UCSF centre will include improved
epidemiological studies to learn the prevslence of
high-risk behaviour, and research to test the
effectiveness of educationsl programmes in reducing
that behaviour. The centre is also conducting a study
of high-risk behaviours in Bwanda, and an i1nCernational
exchange programme to help researchers from Africa and
Latin America study AIDS prevention 1n tneir own
countries.,

A second centre is Columbia University's HIV
Centre for Clinical and Behavioural Studies in New
York. Th-. New Yoru Psychiatric lnstitute and Columvia
Presbyterian Hospital are partners with Coloabia
University in the centre, and othet regional hospitals
will participate in the centre's activities.

Three of tne five studies proposed by the centre
will analyse the effectiveness of ALDS prevention
education, with the empnasis on how best to reach
adolescents,

A third AIDS centre at the University of Miami
School of Medicine received s five-year grant from NIMH
and NIDA in Novemher 1986. Called the Biropsychosocial
Centre for the Study of AIDS, tne Miami centre 1is
fozusing its attention on the development of AIDS
dementisa and on how social and psychological factors
influence tne course of HIV infection. (Source:
Nature, Vol. 330, 12 November 1987)




Molecular modelling laboratory set up

A wmolecuiar modelling laboratory equipped with
advanced compuler graphils stations and softvare
capable of modelling 3 wide range of structures has
been estaviished at tne Depavtment of Energy's Pacific
Northwest Laboratory in Richland, Wasnington. The
Laboratory is tne first phase of a planned
$120 millioa molecular science research centre, to be
completed by 1992. A full-time staff as well as
visiting scientists will conduct research in areas
such as coal caemistry, high-temperature
supersonductivity, tnin-fiim materials, and protein
structures. The modelling laboratocy has begun
operatiang in exizcing facilities while a new building
is being coastructed. (Reprinced wiin permission from
Chemical and Engineering News, LY October 13937,
Copyrignt (1987) American Chemical Sociery.)

ASTM Board appruves new subsidiary insitute for
standards research

The ASTM Board of Directors receatly approved tne
formaction of tne ASTM Institute of Standards Research,
fac. Tne subsidiary will provide a2 management system
for tne solicitation of funds for the accelerated
development of cechaicai information in support of
ASTM standards-writing committees.

As ASTM (formerly tne American Society for
Testing and Materials) approaches the last decade of
the twentieth century, both the industrial and service
sectors of the US economy face many challenges and
opportunities. Rapid globalization of cthe
marketplace, coupled with an ever-widening spectrum of
emerging technologies, mandates a more responsive and
dynamic course of action for ASTM. In response to
these challenges, and in order to positionm ASTM firmly
in the twenry-first ceniury, the concept of an ASTM
"Institute for Standards Research" emerged.

The lnstituts for Standards Research will do mo
actual research, but will serve as the intermediary
between the techaical community and the public or
private agencies that could supply needed research and
technical service for the ASTM scandards writiag
community. The corporation is incorporated under the
General Corporation Law of the State of Delaware
exclusively for cnaritable aad educational purposes.
(Source: ASTM News Release, b Occober 1987)

New ciboflavin plant

On 30 Noveamoer 1937, Coors Biotech Products
Company dedicaced its new plant in Winchester,
Kentucky for tne production of riboflavin from an
improved micro-organism developed by Synergen.

Vicamin production in the new plant is to begin in
Jaauary, with sales beginning by the end of the first
quarter. Riboflavin, or vitamin B2, is widely used in
food production, commercial vitamin supplements and
aniaal feed,

Symergen applied its proprietary techniques of
genelic slraln improvement to significantly increase
praduction levels of riborflavin over existing
processes. (oors Biotech developed the fermentation
and scale-up techniques and will be responsible for
production and marketing activities. Although
Synergen's share of revenues is uotl expected to de
substantial, this event 1s a milestone in Synetgen’s
development of produ-ts ssing bilotechnology.

In numan pharmaceuticais, four of Synergen's
fecombinan? haman proteins are now 1a advanced
preciinical studies and ali are snowing posilive
tesults, Ine lir@m expects that wound hedling uses tor
18e angiogenesis tactor (FUF) will be the tirst
product in numan clinical trials, and 1t anticipates

that trezatment of pancreatitis with the trypsin
inhibitor should follow into tne clinic snoctly
atter. (Extracted from Company News Release,
30 September 1387)

Ecogen awaits approval for 1ts cotton biofungzicide
Scoge appr grel

Hoping to be the first company to have a
piolugical fungicide registered by tne Ecviconmental
Protection Agency (EPA) for use on crups, Ecogen
(Langhotne, Pa.) has submitted an applircation for
Dagier G biofungicide, wiichn relies on a naturally
occurring strain of Pseudowmonas bactezia. The
product, says Ecogen, combats damping-off disease, a
fungal disease that destroys cotfon plant seedlings.
The applicazion to EPA follows toree years of freld
teials wnich showed Dagger G "to be s2qual in
effectiveness to a currently used chemical fungicide,”
says Ecogen. (Source: Cnemical Week, » November 1I57)

Kodak will build a brotechnol.gy plant

A plant for the production of biotechnolugy
products, including food additives and pnarsaceutical
intermediates, as vell as 1ndustrial enzywes and
specialty chemicals, will be built by Eastman Kodak 1in
Cedar Rapids, Iowa. Kodax says tnat a2 major factor in
i1ts choice is the city's proximity to several
suppliers of processed corn and soy products. Each
year, the plant - wnich is scheduled for completion in
1990 ~ will use thousands of toas of processed corn
and chousands of pounds of soy-based produccs.
{Soutce: Chemical Week, L1 November 1987)

Phillips forms biotechnology venture witn Dallas

‘EO\IB

Phillps 66 Biosciences Corporation and Wadley
Technologies, Inc., of Dallas have formed 3 jointly
owned corporate venture, Wadley Biosciences
Corporation, to develop new pharmaceuticsl products.

Wadley Biosciences will use genetic engineering
and monocional antibody Zechnologies to identify,
isolate and develop new human immune proteins for the
treatment of cancer and viral diseases including
AIDS. Wadley Biosciences will be located in Dallas.
Its initial research aad product development projects
will be funded witn 35 million,

Phillips has developed a proprietary recombinant
DNA yeast expression sysCem wnich has provenm utility
in the production of various recombinant products.
(Extracted from Cnemical Marketing Reporter,
30 Novesmber 1987)

Sandoz acquires granulocyte mactophage colony
stimulating factor supplies

Genetics Institute, the US piotechnology firm,
nas signed a supply desl with Sandoz for granulocyte
macropnage colony stimulating factor (gmcsf). Tne
biotechnology product is believed to have 3 potential
for treating infectinns associated with AIDS and
cancer.

Both firms nave been working on gmcsf for a
number of years and the drug 1s only one ot many tnal
the Swiss major has in its potential bintecnnology
arsenal. (Extracted from Furopean Cnemical News,

30 Novewber 1987)

Biotechnology companies merge

DNA Plant Te:naology (DNAP), Cinnaminson, N.J.,
and Advanced Cenetic Sciences, Ddamland, cCalitornia,
have agfeed 10 principle o merge. Tne agreement
calis for Advanced uenetics snarenviders (o receive
(w0 thirds of 3 share of DNAP sZock tor each share of




advanced Genetics fley now hold. The deal is worth
$38.5 millton at the cutreat market price of DNAP
shares. BOtn companies coucentrate their efforts oa
agricuitural biotechnology. According to a company
sposesman, the combined company wiil saintain both its
East and West Coasc facilities and will nave a

comb ined work-force of more than 200. Advanced
Generics recently drew EPA's ire when the ageacy
alleged that the company conducted open—air testing of
geneticaliy alcered bacteria to retard frost formation
vithout tne proper agency permits. (Reprinted with
permission Irom Caemical and Engineering News,

21 December 1937. Copyright (1937) American Chemical
Soctety. )

RAL extends gaidelines to c-DNA plants and animals

Proposed guidelines fur researcn vwith genetically
engineered whole plants and animals, originally
drafted by the US Department of Agriculture (USDA),
weTe endorsed by ctne Recomdinant-DNA Advisory
Committee (RAC) to tne National Institutes of Health
(NIH) at icts September meeting. Lf accepted by NIH
Director James B, Wyngaarden, the guidelines will be
enfor:ed for all recombinant plant and animal
experiments funded by USDA, wnicn has decided oot to
issue separate rules of its own. The guidelines will
apply to large animals such as cows and pigs, and to
greennouse experiments.

Tne new provisions have four biosafety
containment ievels, coansistent with those for micro-
organisms. The ‘'east restrictive, level 1, allows
open greennouses for plants, and fenced enclosures for
animals, with the latter primarily intended to prevent
sexuzl reproduction. The wmost restrictive, level &,
specifies enclosed structures designed to preveat
escipe of organisms with "recognized poteatial for
significant detrimental impact on managed or natural
ecosystems”,

Transaissioa of plant pathogeus is radically
different than transmission of animal pathogens, noted
the chairpersor of the working group's plant-subgroup,
Nina V., Fedoroff, wno heads the Department of
Embryology at Caraegie Institute of Washingtom in
Baltimore, Md. Therefore, "biological containment” -
such as conducting experiments in the winter when
plants are not germinating - was considered as
important as pnysical containment. Coasequently, her
subgroup rejected most of the suggestions of the
Eavironmental Defense Fund (EDF), which wanted
stricter level 1 containment >f plants that ace
modified with recombinant vectors.

The RAC unaniwmously adopted a proposal to add
Bacillus stearotnermophilis to the guidelines'
grampositive exchanger lList for extra chromosome
elements. The organism was previously excluded,
according to Ricnard Novick and June Polak of tne
Public Health Research Institute of the City of New
York, because natural transfer had not been
demonstrated in che laboratory. This, tney said in a
letter, is an "arbitrary"” criterion, because "these
species naturally contain plasmids that are
indistinquishable from pBCLO”.

Finally, the RAC heard a proposal to change its
guidelines, submitted by Jeremy Rifkin, president of
the Washington-baied Foundation on Economic Trends.
Currently, the RAC rules are applicable "to projects
done abr. ad, if they are supported by NIH funds”.
Ritkin proposzed defining "projects™ to tnclude "any
research or development of the recombinant organism or
vther produ-t or process in question, including all
SUCh Work that 1s reasonably foreseeabie when the NIN
support 15 recaivzed”. Also, NIH support would include

"both money granis aad any type of in-kind support,
including research conducted directly by NiH,
supplies, equipment, the use of facilities, and
biological vesearch saterisis”. (Extracted from
McGraw-Hill's Biotechnology Newswaich, 5 October 1987)

Californis eases the rules

Americans are increasingly criticising che Food
and Drug Administration (FDA) for being foo cautious
in its testing and approval of drugs for AIDS.
Although the FDA passed aev rules last May to make
experimentai drugs available to people with no-hope
diseases, none has as yet been appruved for testing
uunder Che nev scheme. Now Califoraia has decided co
take matiers into its own hands by passing legislation
that will get round the FDA regulatory processes.

A bill allowing the testing and eventual approval
of an AIDS drug without FDA approvai vas si,-=d by
Governor George Deukmejian oa 28 September. apart
from helping to speed up tae approval of AIDS drugs,
the hope is that the new bill will also put to aan eand
the groving black market that has emerged across the
border in Mexico, where all sorts of unapproved AIDS
drugs are available for nign prices in "guerrilla
clinics™.

About one in five of America's AIDS sufferers
lives in California. The S5tate authorities nave been
under increasing pressure from doctors and victims
alike to be seen ro be doing sometning about finding
nev treatments for the disease. (Extracted from The
Economist, 3 October 1987)

Surveys will scrutinize thirty American cities

The Centers for Disease Coatrol (CDC) in Atlants,
Georgia, has begun working with nealth officials from
30 American cities in an attempt o obrfain a wore
accurate picture of the prevalence of the human
immunodeficiency virus in the US. Current estimates
say that between one aillion and two million Americans
are infected.

The survey will cover 20 cities, including San
Francisco, Los Angeles and New Yorx, whicn researchers
believe are high-risk areas for catching the virus.
The other 10 cities are in low-risk areas. Healtn
workers will collecc blood samples from people in
hospitsls, prisons and clinics for sexuslly
transeicted diseases.

Meanwhile, the CDC nas held up a more smbitious
programme Co take random blood saamples froa
45,000 American househoids. Preliminary surveys
indicate that there may be s widespread unwillingness
to participate, and the CDC 1s worriad that this
reluctance could disiort the results of such a large
sucvey.

Researchers in Californis, nowever, have recently
cowpleted 8 survey of HIV infection among iatravenous
drug users in California. (Extracted from New
Scientist, 29 October 1987) -

Aonymous tests for HIV cacciers

Public healch officials in the US nave begun
testing people anonymously for antidodies Lo the numan
ismsunodeficiency virus, using blood collected for
other purposes.

Farly results from surveys at four hospitais in
the U5 found tiat 0,32 per cent ot the people who
attended hospital for problems otier than ALDS were
infacted with HIV,




Tests oa blood frow military personnel, college
students, prisoners and pariencs ia hospital casuslty
deparcments are also under way. Move widespread
testing of cthe population in 30 American cities will
begia 1o May 1983.

Doctors will take %lood samples at random froe
patients at selected hospitals and at clinics for
s2xually transmitted diseases, drug addictioa and
tuberculosis. The records will hold only the age,
sex, race and area of residence of the people tested.
It will not be possible to ideatify or inform anynae
wose blood yields a positive result.

The President's Commission on AIDS, wmich critics
have accused of disorganization and a lack of
expertise produced a progress report wnich contained
ao coaclusions, but listed four urgent problems on
vhich the [)-member panel will concentrate before its
final report in Febreary. These ave: lack of data on
the prevalence of the virus; lack of home care for
people with AIDS; che inadequacy ot programmes for
treating intravenous drug users; and the slow pace of
testing new drugs o ctreat AIDS. (Extracted from Mew
Scientist, 10 December 19387) -

UssR

Soviet scientists synthesize zidovudine

Scientists at the Soviet Academy of Sciences are
claiming to have developed a process to synthesize
azidothymidine (AZT, or zidovudine). They sre aow
planning to develop the process for commercisl scale
quantilies.

The synthesis developed at the Institute of
Molecular Biology of the USSR Academy of Sciences has
been reported in a number of Soviet publicstions. The
Soviets are also hoping to develop AIDS test kits and
& vaccine. Scientists at the Ivanovsky Institute of
Virology have introduced several AIDS genes into
smallpox vaccines and tests on wmonkeys are scheduled
within the next few months. (Source: European
Chemical News, 14 December 1987)

AIDS vaccine

The Sovier Union has recently stepped up research
to find an anti-AIDS vaccine or prophylactic,
according to Academician V. [. Pokrovskii, president
of the Soviet Academy of Medical Sciences.

Volu tary anonymous testing facilities for HIV
nave been available for some time, but a receant decree
on mandatory testing of suspected carriers and the
heavy legal penalties it imposes on carriers who
wnowingly place others at risk make it difficult for
many people in high-risk catego<y to trust fully in
the promised confidentislicy. Moreover, if the Soviet
Union continues its policy of compulsory testing, it
could encounter difficulries internationally. As
Pokrovskii stressed, international co-operation is
all-important in AIDS research. But the Hungarians
wno had also passed a2 new lav on the mandatory Cesting
of high-risk groups, now say that they may have to
abandon it in the lighc of the agreement rejecting
compulsory screening sdopted by s recent conference in
Paris.

In the mean Cime, research efforts continue, and
feceive considerable publicity. The popular science
journal Naukas 1 Zhizn recently described the
development of "nuclear filters' st the Dubna Joint
Nuclear Resesrch Institute. These filcters, it wvas
explsined, are produced by directing a besm of charged
particles at & polymer film, snd can be tailored to
trap “he IV virus, which would intersct witn the
material of traditional member filters, (Source:
Nature, vol. 330, ) December 1987)

Sene engineering produciag interferon

A nev techrology for interferon production was
developed by the Sovier Academy of Sciences. Uacil
receatly, it vas almost impossible to preserve
interferon, a basic saciviral substance released by
cells exposed to the action of a virus. Another
daager was that interferon might include the virus
ageinst which it was produced. 50, a few years agd
scientists at the Institute of Bio-Orgsaic Chemistry
(cthe USSR Academy of Sciences) lea by Acadesician
Yuri Ovchimnikov undertook to pcoduce interferom out
of aatural otganic elements at tne wmoleculer level.

Today, the scientists have produced two kinds of
interferon - leucocyte and r1mmumologic. Tne former 1is
effective against infections and the latter against
tumours .

Yuri Ovcninnikov showed samples of interferon
tablets, ointments and ampoules az tne iatest wmeeling
of the Academy Presidium. He said their mass
production was nov the ctask of medical indestry.

Sovier genz engineers have developed several
organic compounds, including insulin and a growen
normone. Several nev preparations are undergoing
clinical tests. (Source: Science Age, ¥ovember 1937)

Zaire

Soldiers prepare for vaccination

Large-scale tests of & vaccine against ALDS,
developed by the French reseaccher Daniel Zagury, may
3000 go shead in Zsire. French and Zairian
reseacchers want to test Cne vaccine oa soldiers aand
have asked the country’s president, Sese Mooutu, for
permission to do so.

Researchers would divide subjects of the trial
nto two groups. Oae wouid recelve tne vaccine, the
other a placebo. The researchers waat to test tne
vaccine on soldiers because their lifestyle raises
their risks of icfection. Prelimininary tests of the
vaccine on hussns, including Zagury himself, confirm
that the vaccine is safe. LIf sll goes according to
plan results should be available within one year.
(Source: MNew Scientist, 19 November 1987)

C. RESEARCH

Research on human genes

Gene inactivation by dominant negative sutalions

A number of techniques are nov available for the
cloning of genes, that is, determining their
nucleotide sequence. Moloecular biologists are,
however, increasingly being faced witn the problem of
assigning & function to genes that hsve been cloned.
The classicsl spprosch is Co inactivate the gene and
see what effects this has, but as yet this method is
not suitsble in the casec of msmmalian genes.

1. Herskowitz of the Department of Biochemistry and
biophysics, University of California, San Francisco,
USA, has suggested & new spprosch to this problem that
involves the manipulation of a cloned gene to creste
uvhat sre known as "dominant negative” sutations. Such
mstations could, in fact, provide informstion on the
in vivo function of & diverse array of cloned genes
and gene segments.

The new approach involves blocking tne function
of a gene at the protein level. The ability to
manipulate genes 1n tne laboratory makes it possible
now to design i1nnibitory producls bdssed on the
principle that tne activities of 3 protein can be
separately mitated. Tne metnod nas the genetic virtue




of causing a coaditivansl cefect and, being dominant,
allowing funccronsl inactiviZion of redundant genes.
Ila practice, the cloned gene is altered so Zhat it
eacodes 3 sutant product capable of iohibitiag the
wild-cype gene provuct ia a3 cell, thus causiang the
cell to be deficient in the functioa of chat gene
product .

The California biologist believes that dominant
aegative mulations may provide a route [O Bew
information on protein-protein interactions and,
hence, on designing new ishiditory polvpeptides. It
is possible that tne type of mutation suggested by him
aight be responsible for some cases of cellular
tzaasformation, since both recessive and dominanc
mutatioas are kaown [0 be able to cause cellular
trans formacion. There is every reasoan ro believe that
toss of function could also result from dominaat
negative mutations. What is mofe, production of a
dosinant negative oacogene in ¥ivo could involve
precisely the same type of events as those described
for gensrating 3 dominant negative mutation by
tn viird manipulations. (Source: Science Age,
Xovemder 1987)

Synthetic DXA reagents

MA-cleaving ceagents witn grester specificity
than naturally existiag restriction enzymes have been
syntaesized oy #.E. Mosher and P.B. Decrvan of the
California Iastitute of Technology (Passdena), wno
prepared 3 DNA probes - eacn 11-15 nucleotiédes loag
aad specific fov 3 different DNA sequence - in wnicn
the aucleotides were a mixture of thymine and
cytosine. One thymine nucleotide in each probe was
covalently attacned to ethylenediamine tetracedic acid
(EDTA), which cleaves DNA in the preseace of ferrous
tons and 3 reducing agent such as dithiothreitol. The
syetnetic DNA reagents cleaved DNA from various
organisms at sites complementary to the reageats.
Mosher explains that reagents are more specific than
@ost restriciion enzymes because restricrion enzymes
require 2 complementary maich of only 4-8 nucleotides
in 3 DNA scrand, versus il-15. (Extracted from
Chemical Week, 25 November 1987)

Earlier detection of genetic defects in embryos

Researchers may someday be adle to detect genetic
diseases by examining pre-embryos. Women at risk for
bearing genetically diseased children nay then be asble
to choose if they want a pregnancy to continue. Some
genetic diseases such as Tay-Sachs are inevitably
fatal after no more than two-three years of life.
Others do no: kill but are debilitating. [f genetic
defects could be detected before the embryo begins to
develop, vomen mignt be more vwilling to terminate s
pregnancy than it the defects are not detected until
Llater in tiae pregnancy. Possible routes to
pre-embryonic genetic monitoring include msasurement
of waste products secreted by the cells or biopsy of
the cells, st any of several points in the
pre-esdryo's development. Polsr bodies or cells of
the mural trophectoderm (vhich do not add to the
embryo i1tself) can be taken for examination with no
damage to the pre-embryo. Measurement of protein
production or the use of DNA probes to locate possibly
defective genes might provide informstion about
genetic defects. (Extracted from Mew Scientist,

10 December 1937)

Purposely created genetic defects

Genetic defects purposely crested to simulste
genetic disorders can be produced with some accuracy
using & nev technique developed by M.R. Capecchi of
tne University of Utah, The technique may facilitate
ctesearch on diseases such as cystic fibrosis and
suscular dystropny. The procedure is & variastion of a
teshnique used in 1980 to produce a black-and white

haired mouse by injecting a bdlack hair gene into an
210100 mouse embryo. The human nypoxanthine
phosphoribosyl transferase gene was mutated and then
injected into mouse stem cells. The altered celis
vere thea injected into mouse embryos. Loag DNA
strands are used o improve the exchange of genetic
informatioa with other genes. A selection systewm that
allows oaly desired celis to iive can increase the
odds that a desired mutation will be preseant to
50-50. The same techniques wmight eveatually be used
in husan bone marrow. (Extracted from Science Kevs,
21 November 1987)

Huntiogton's wacker

Scientists have located what they say is the best
warker yet focr the Huntington's disease gene.

The nev marker, called CAl, is a DNA sequence
positioned sbout & million base pairs closer to the
gene - vhich is located on chrowosome 4 - than the
previous marker, G8. In fact, C4H may even be on top
of the gene, because & study of 150 people witn the
fatal aeurological disorder has showm that Card travels
vith the gene in all cases. The previous marker
travelled vith the gene 96 per cenc of the time.

The nev marker will allow better presymptomaric
testing for the disease. Researcn Ctesting is being
done at Johas Hopkins University i1n Baltimore,
Columbis University in Mew York City and Massachusetls
General Hospital in Bostoa.

The next step i1s to find the gene itself, which
requires finding a DNA segment tnat produces a protein
that may be responsible for the disease.

(Source: Science News, Vol. 132, 28 Novemper 1987)

Protection against diabectes?

A unique subset of T cells may protect against
diabetes, asccording to D.L. Greiner of the University
of Connecticut. The RT6-positive cells account for
about 10 per ceat of the total lymphocyte pool in
rats. When the cells vere removed from rats,

30 per cent of them developed diadbetes. When the
cells were injected into diabetes-prone rats, their
susceptibility vas virtusliy eliminated. If a
comparable cell population can be discovered in
humsns, lymphocyte transfusions may prevent diabetes
in people who sre genctically predisposed. The
RT6-positive cells sre absent in disbetes-prone racs,
due to a defect 1n bone marrov stem cells that produce
lymphocytes. Some factor produced or induced by cthe
cells apparently prevents the immune system from
destroying pancreatic beta cells. Tests of
RT6-positive cells might be done on human twins, wnen
one has diabetes sand the other does not. I[solating
the factor produced by the cells might also sllow
successful islet cell traasplants. (Extracted from
Medical World, 12 October 1987)

Aging

What is nev about aging is that its chemistry has
been determined by 8 scientist of the Radcliffe
ln(irnty in Oxford, England. There is a methyl
(CH’) group in all genes; when it is erroneously
positioned, it fails to mske proteins and cthis leads
to aging.

Biologists osc now sure sbout the key role the
wechyl group (-CHY) plays in genes and any
slterstion 1a the group's link in the DNA sequence can
slter the gene's expression in sn individusl., About &
to 5 per cent of the DNA nave links of metnyl groups
nesr the cytosine portion of the cnain. This seems to
be an inherited trend in sll wammals. This position
of the methyl group near cytosine - & constitutent of
DNA - plays & significant role in sging.




Tae gemetis clue to aging coees from
S. Fairweatlaer wno reparied at 3 meeting of the
lateraszicnal Association of Gerontology tnat aucleas
acids witnout melnyl groups resuit it aging. As long
23 Ine pucleis alid "emains metnylated near the
Iyzasiae residue, the genetic cnaracter of aging
Tealins unexpressed.

A comparisida of time-spaa of the existence of the
2etayl groaudrs snowed that human celis lose tnem slowly
wiile Zne i3s3 1s fast 1n snotrt-lived animals. Ceils
uader tne contzol of certain viruses become i1mmictal
amd exnidil 2 JINSTANC presence of mecnyistion ia Che
IN¥A. Provadiy tae virus enzyme aids in metnylaciag tne
Nucield Acid Jnarn walie the presence of 5-azacytidine,
A cvtosine andlogue, fetards methylation.

oW Joes meiavialion relace to aging? Thne answer
1§ €ual s celis age, metnyl groups are ao lunger seen
1a Ine cyiosine fegtoan. Tne enzyme metnylase, as a
fesull, $iows Jown 12 1ts activity and the genes begin
Lo eapress Cnemseives tifiereatly. Tne proteins
isatnesized DY Iuch uametnyviated genes, 1L seems, can
3= naraiul. t(3ource: 3Science Ace, Decesder 1987)

Fiman moeoocionals in cnerapy and diagnosis

#uman monocionals may svon replace many of the
TWGse WA Lunals now 10 use 10 therapy and
diagnosis. Human monogiunals mIgnt De more altive but
less famuadgenic Than mouse mondcionals. <. Cabot of
CenLIzut $AVS The TelhNaidgy [or RaKing Numan
BINOCLOALS i3 aDoul Caree vears bSenind Cnat for acuse
aauclonals.  Anfioody-pruducing b lymphocyles are
fused o iang-lived ivapnocytes such as plamocyloma or
Iyepnoviastoid cells. The resuitanl hybridoma cel'ls
are s:reeaed {07 celis Tnal produce the antibody ot
\aterest. Recent aavances in getlfing tne b cells to
TeTge Wil € =PROCyles wiil #1d numan monoclonal
prodistion. tracted trom Medical World,
3 Novemder ival) -

cefr-nages DNA segment assay

An assav Co detact  eft-handed segmeals of DNA in
Living <Seils nas seen developed Dy researchers at tue
Caiversity of Aladama (Birmingham:. The assav may
2iluw Tesearsners to determine what role Che dDackwards
twisted DNA plavs 1a geneticaiiy influenced disorders,
waciuding nart disease aad cancer. There 1s evideace
tor left-nanded DONA 1n test cubes but researchers will
now de ahle to searan £or i1t an living cells.
Leir-nanded DXA should de nignly mutagenic. Tne assay
is dpased on Zne {act tnat wmethyliation is necessary for
somz DNA cleaving enzymes Lo work, but left-handed DNA
1$ rests>tant Co metnylation. weft-nanded DNA wmignt
aifact DNA traascriplion and cell repair. (Extracted
Irom Science lews, le November l9d7)

Laravelling (he numan genome

Prof. Waiter vilbert, previvusly chairmar ot
3ioge, Nas $el up 4 Company (2 Sequesice Che human
genome dnd INines Chal Che 2nlife sequence can be
complieted a0l suecked Tor $30v million, Others,
inciuding Prot. james Watson of Cune Cold Spring Harbor
Ladaratory, predict a @uch nNigher tigure. Biologists,
wno are i1n:zvreasiangly excited about the idea of
pruducing ~ven a relatively crude overall genetic map
ST the Humai JHTOmosumes, are now talking of the
a1 1AZive as hiolagy’s "™ooa saot”, and the feeling
Laday 18 [aal the project 1s viable,

A Worasnop organiZed 1n August by the US Office
af Tecnnnlogy Asssssment came up with an inicial
Listing of tie «ov components of such a programme:
Zenetie map, snowing tne locations of known genes; 2
Phus. A0 map, consisting of 4 o mplete, ordersd set ot
ONA fragmenterl Al tne deqaence 12elf - the emxact

chemical order of the 3 billivn nucleotide dase parrs
that make up tne RNuman genowe. Uverail, the cast s
ftkely to ve at least $1-2 billion and the project
could still be runmiag ta the early years of tne list
cenlury.

Tae wmportance of haviang 3 genelic map has deen
demonstrated Dy the recear discovery of genes
wmplicated 1o sucn diseases as cystic fiorosis and
Duchenne's muscular dystropny, and 1n manic-depressive
tilaess. A tnousand or more genelic MArKers nave peen
found 10 the last five years, facilitacing suca
discoveries and noiding out tne prom:se of furtner
2dvances. [ sucn wmarkers, wnich sigapost Coe
position ot Particu.ir genes, can de located across
the genowe, the resulbing “"mip” would nave enormaus
clinical valye. lits usetulness, nowever, would very
much depend on i1ts "resolution”, determined Dy tne
distance vefween Che tdentified markers. 1Iae greater
the rasolution, tae greater tne overail cost.

Luckily, the task 13 being made pruogressiveiy
easier by the developmentl 0! ncw sequencing
technolugies. in tne =arly 19¥70s 1z took more tnan a
year for a skilled drologist Lo wolk oul the
nucieotide sequense of 2 single gene.

By tne late 1Yius, tiais rate nad risen to
15,00U pases a year. Tnen, in 1980, Letoy Hova and
his calleagues at tue Calitormia laslituze of
Tecnnoiogv deveiaped tiae [1rsC aulomated DNA
sequences, wulch polentiaily could sequence
LJ,0UU-15,00) bases a day.

Applies Biosystems italruduced 2 Scquedcer 21ised
on Hovd's tecunology earlier tnis year and $3ays 11 nas
sold about 1U0. Du Poul's competing Genests 1JUU was
annouaced 1n Octooer. Du Pont expects Co begia
delivery of 1Us systems, priced at $30,000 apirece, 1
Fepruary. However, even insIifumenis 33 Jadvanied as
tnese are sCill cosidered to be too slow oY thne U
Department of Eaergy, wnica 1s playing a leadiag role
in tne Human Cenowme Project. 1t 1s currently
exploring "far-out” tecnnoidgles wnich mignt allow tne
sequencing ot thousands of dases a second. SJurce:
Biotecnnology Builetin, Vol. 9, No. (U, Novemder 1v¥al)

Geaetic linkage ®ap complieted

Scientists i1n fne US nave credfed the most
detailed map yet of Cthe human genome. [ne map 1s a
Tough chart of molecular signposts along tne 23 pairs
of numan cnromosomes.

The map 1s tne culmination ot Iive years' work 0¥
Eric Lander of tne Massacnusetrs Institute of
Tecnnology i1n Camb-idge, Massachusettls, and
researcners at Collaborative Researcn, 2 piotecnnoiagy
company 1n nearoy bedford.

Ine map contains 43U markers 2aci separiled Oy
about 10 ailiton chemical bases, tne swall cnemi:zai
units of DNA.

Each signpost 1s called a restriction fragmentc
lengtn polymorpnism (RFLP). When tne chromosomes of
LWo persons are expused to an enzyme Cnat cuts DA,
there are variations - RFLPs - between Lne two sels 1%
tne spols wnere the enzyme slices tnrougn.
Consequently, there are vatiat ons i1a the sizes of ftne
resulting fragments. The variations are calied
polymorpnisms.

Certain polymorpnisms appear only in the
chtomnsomes of people witn an inherited disease, of
which tnefe are about &,000. Researchers seex
poiymorphisms Inat distinguisn 4 pecson «ith, say,
Cystic pibrosis, {rom uis of fer Ciose family, wno.e
members share an almost 1dentical genome,




1833 Delume mArners Iar thal

lised JATACT, IIWeNel, i3 Qo akvessarily the
éefe ttsell, WLl 135 Sodcwiere else nearoy on the
Jaromosomt. e foewel OF tuflner avway (e marhers are
{tom tie astadl gene at fauit, tne more room fOr error
i genetic Jdilagnosis.

Tae map @ nundreds of poiymorpuisms will guide
CATCReTS O )seT Lo Laer getles Chal cause disease amd
11 make Tesis wore teitable. 1t also paints a finer
ture 91 QURIDN VACLATION i association witn disease.

Wiea tae map, Coliaborative Resear:h and ics
A3s30C1dles Cidim Lo De adbie, witn 35 per ceut
certaiinly, Ty assign 3 new marker To tts place aiong
e numan gesoce.

Calizdurative Reszaren clatms to nave tue largest
Ioiieltion oI Zenelll marLers Ln the worid. Tne
umpany foand 3o o the «J) polymorpaisms in tne
=ap: e rest came from oiner researchers. Tne DA
f0r e Wwors came JTOm sU tamilies over thvee
SPerations suppired IV Lle Centfe for tne Study of
Polvmorpaisas Paris (Frunce).

Tae pudilcation puls the company anead iu a
[ILLrContesTed face, Rowever. Raymood WniCe, a3
Jerelil SC1edlist af ne Universify of Utan, s
PIePITUNZ Als Wl mdp WLl even gote adrkers han
sarcn lars claim to. However, tne
Tesiriilion fCagaent Le:\;:n Plivmorpitism mdp 13 duch
tess precise s e ¢on lete numan geaome map
ol Energy scienlists teor
oilltaa Dase pairs.  Coliaborative

Sailaboragive e

T §1J0 miiiton Cesearca

2SI ol T Tive-Nedr PrYe? Dy ousiug the data to
develop didgnstil fesis. N maTk=7s oa tde ®AP are
30OuT F Amiiiion ddse PALTS 4pArT frum eacn Jolier, on
averdge, wii.e 73 Deparimeal 3D Raergy's vosmil maps
@ Tesolutiion ol aboml U, UG DASe dars ., dnd
Wiil ¢cosz $ou-liu BLicion [0 Cconmbirtuci. (ERCracled
34 Ly NToder 13T, an
mIer 13870

wiil nave

Skin roar barn victims mignl be fegenerated from
muscle Cissie, alvording Lo L. Taands of tae
Massalanssells i0sCitute of Technology. he
Tesearsiers 1:Til Jdevetoped anoartiricial skan oaa 1975
ttom collagen tibres and a cardonygdarate polymer troa
waark cdrritage.  This s€in mady be commercialized tf
e Faderai Deparimatl ol agricaiture approves.
lnoruiating toe skin wita young cells Irom tne upper
epidermis iayer can result i generation of 3 new
epiderais and nfer.viing basement meworane. The
finding Tnat amterlying muscle can regenerdte swin is
sased on animal stuties, 1o which new skin stares to
dewelop va 4 scund when encroacniag skia from tne
edges of tne wound may stiil be one centimatre avay
fram sdin forminyg under a4 polymer patcn in tne centre
af tas wourd., Fibroblasts and stem cells from Che
maszte move 1nto tne polymer to generate the skin.
(Extrazted froa Sclence Heus, L1 September 1947)

GH=CSE £y muost white blood cell counts

anulacytemacrophage colony stimulating factor
F) mav De ellecCive at increasing the number of
wnite olood cells 1n ALDS patients, ac:ording ro
fesearcners At tne New tngland Deaconness Haspital,
Harvard Medicai senoatl, Sandoz Retearcn lastitute and
Unaversity o Casttorasa at Los Angeles.  CM-CSF 5
aortoxts and capanles of boosting wnite dbloos cell
caanTe, (o wen s tatasioas of M=CSF for two werks

1M ANty aacredsed leveis o1 nnntrophlli,

R A A I R LA T () o Lo Cie dosae

e A5 proportio
ilmyntieleraes, ML F comld e used o conjunction

with zidovudine in the tresiment o AiDS. [ne -M-C3F
tnerapy did NOt incCedse Uhe cumper ot T-cell
lyaphocytes, whicn ts tne maia coli Type arftected by
ALDS. However, the cell-stimulating growtn factor
granulocyte macropnage colony stimulating factor can
cause blindness and deatn in mice, according to
researchets at Duke Unmiversity (Durnaa, NC) aad
reseatch 1astitutes in Parkville aad Meloourne,
Australia. Tne researcn was Jdone on mice that hac
been genetically engineered Lo produce excess amduntls
of the compound, which in small amounts is neeied to
stimulate the proliferation of some wnice plood

cells. The drug nas been gziven to AIDS patients in an
attempt Lo increase tde production ot wnite blood
celis. Tne engineered mice produced 40 times the
noraal amounts of UN-CSF. All tne mice had opaque
eyes ravaged by excess macrophages. Leas and telina
were affected. Many of the macropnages thal teavily
infilerared all parts of the mice were abdbnormai, with
2-18 nuclei. Almost all tne recomoinaat mice died Dy
5 months. Tne macrophages in tne 2ngineered mice weére
reacting Lo the GM-CSF ang alse producing tne compound.

Thece was no evidence of GM-CSF production in tne
bone marrow, however, wnich 1s wnere tne compound
nworaally is produced. Researchners polnt out thal tne
mouse resulzs are not directly applicavle to use of
tne druz in Dumans, Since numans receive 1T in seall
duses as adulls, wuereas tne mice received nuge
amounts very eariy in development. (Extracted from
Scieace News, !l Septeaper (937 and {2l Decemdar {937)

[ests screen for terdtogens

[wo Lissue CUITUTe assays Iigelner Can deledt
chnemicals nat cause 31rEn cefecls wita /3 per cant
accuracy, according To oiind Tesis asing terfalogens
and mon-Ceratogeds. Tue a3says <ere studied oy

Hicnard E. Morrissey, a researciy sciealtist wiln tne
National [nastituze o! Environmenzal Healtn Scrences,
Research Triangle Park, N.,., working Wwiln researciers
At Nortunrop Services, a.su <0 Researun Torangie Pare,
and 3t Microniological Associates, Beinesda,

Marviand. OJne assay, (Ne @ouse ovarian tumour
ALTIcAZRIL 1ONLDILIOR 2854y, delecls 3 Caemical's
interference wilil celi-matrix Dinding essenfial 1a
emdryo fissue formatioa. Ine olner 2384y, Tae AuURLn
cabryonic paiatal meseacnymal growtn ionidation assay,
Jetects a cnemica.'s 1na101010n of celi wivinion. Tae
(wo MeCHanisms d4re cofsidered mdjor causes ol biren
defects. (Reprintea with permission from Cihemical

Engineering News, p.1d, 7 Decemver 1987, Copyrignt
(1987) American Cremical 3ociety:

ONA adducts separated oy cnromatograpny

Researcners at Northeastern University, bBoston,
have developed a curvmatugraphic metaod for separating
DNA adducts pased on nydrog=n bonding. Detecting DNA
adducts 1n humans 1s 1mportant dDecause they signal
exposure to possibie carcinogenic or mutagenic
chemicals. The researcners use a liquad
chromatograpnic column that mimics tne mulCiple
nydrogen bonding tnat occurs vetween complementary
oases in doudle-stranded DNA. Normal DNA monomers
"snould De nignly retained on sucn a column,” tney
note, but adducts (altered monomers) ""tend to nydrogen
bond abnormally and tneredy elule rapidly from tne
column'. Tne Northeastern chemists vere adle, for
example, to separate a derivative of the adduct
J-mertnyltnymidine from a2 thymidine derivative on 4
coiumn containing silica gel bonded with an
N, 8" -2 b6-pyridinediyinas (alxanamide) derivative,
This pnase forms triple nydrogen oonds witn taymidine
pul not with the J-metnyithymidine derivative.
(Reprinted witn prrmission from Cnemical and
Eagitivering Hews, p.id, ] Decemoer 1087, Vupyraght
CivA7) American Chemical buciety)




Hybrid peptide cleaves DNA

A hybrid peptide formed by combining a
DNA-binding peptide and a wetal chelator can cleave
ONA at specific sites, according to researchers from
California Institute of Technology. Peter B. Dervan
and James P. Sluka of the division >f chemistry and
chemical engineering collabarated witn
Suzanaa J. Horvatn, Michael F. Bruist and
Melvia [. Simon of the division ot biology to creace
the new molecule. They attached an iroa chelator,
ethylenediaminetetraacetic acid (EDTA), co a synthetic
52-amiao acid peptide tnat binds to a specific DNA
sequence. In the preseace of ferrous ion, molecular
oxygen and a reducing agent, the EDTA-peptide
oxidatively cleaves DNA at a specific location.
(Reprinted witn permission from Chemical and

Engineering News, p.ll, 23 November 1937. Copyright
(1937) Ame ican Chemical Society)

Genes travel ovut of cell nucleus

The transfer of genetic material in a cell is not
4 one-way prucess, according to two Federal Republic
of Germany researchers. This discovery undermines the
long-held view that genes in structuTes outside Cnhe
aucleus, in the cytoplasm of a cell, can move only to
the nucleus.

These structures in the cytoplasa - mitochondria
and cnloroplasts - generate energy for the cell
thraugh respiration and pnotosynthesis. They contain
their own genes because they are remnants of omce
free-living bacteria which colonized cells early in
tne evolution Most of the genes are active - Chat is
they produce an RNA intermediary or a final protein
product. These active genes are either copied in the
ruclear genowe, or lost altogether to the nucleus.
Hence researchers assumed that genes from mirochondria
and chloroplasts could aove only in ore directiom,
into the nucleus.

Wolfgang Schuster and Axel Brennicke at the
University of Tubingen have found evidence to suggesct
tnat tne wransier of genetic material is not all
one-way, from organelle to nucleus. Tney have
discovered genes in mitochondria that have come from
tne nucleus. Furtnermore, Chese are active genes,
transcrioed into RNA.

The researchers suggest that genetic material may
nave been transferred into mit *“ondris as RNA, and
tnen copied te DNA in the mitocnondria by a specisi
enzyme. We already know that retroviruses contain an
enzyme with just such an ability to convert RNA into
DNA, reverse transcriptase.

Remarkably, Scnuster and Breanicke also found
s1gns of ALY enzywe in (ne genome of mitochondris.
The gene that seemed to have moved from the nucleus to
mitochondria is flarked by a sequence thal makes a
polypeptide very similar to part of the reverse
transcriptase molecule, The mitochondrial veirsion
most resemb.es the veverse transcriptase that is
linked to "jumping genes” - mooile genetic elements
Known as transposons that can move from one site in
the nuclear genome Lo another.

The researchers suggest thar moving genes from
one compartment Lo another in the form of RNA is an
efficient way of transferring only important genss,
becauze only those normally transcribed into RNA could
move. (Source: New Scientist, [0 December 1987)

Purified blood-clotting factor approved

The US Food and Drug Administration has approved
marketing of & purified form of blood=clotting
Factor VI{I[:C by Armour Pharmaceuticals for treatment
of naemiphilia A, the most common form of the

disease. Bemoval of 99 par cent of coantaminants often
preseat in other preparations minimizes risk of
contracring hepatitis B, non-A/noa-8 nepatitis, aad
acquired immune deficiency syndrome. Tests used nov
sometimes fail to detect viruses that cause tnese
diseases. Armour's tecanique is to filter blood
plasma through resin beads covered wita monoclonal
antibodies. These antibodies ace desizaed to identify
and attach to von Willedrarnd's factor, which is itself
normally attached to Factor VIIL in a loose chemical
“boad"”. TIhis wmeans the chemical complex of

Factor VIII and voa Willebrand's factor sticks co the
resin beads, and other proteins and viruses in Che
blood plasma pass tnrough the filter.

The next stage is to add a solution of calcium
ions to the resin beads. Tnis breaks tne dond between
Factor VIII and von Willebrand's facror, so tnac
Factor VLII comes free for collection as an almasc
pure product. Arwour is also developing
antibody-purified Factar IX for naemopnilia &, as we!l
as Factor VI1L:C and Factor 1IX produced by recombinaat
DNA techniques. (Extracted from Cnemical and

Engineering News, 20 October 1987 and New Scientist,
22 Occtober 19371

IC's transgenic mice yield human TPA in their milk

Hard on the heels of an announcement from
Scotland that transgenic sheep are being m:lued for
numan Factor [X (Newswatch, 17 August, p. 1) a
US company announced that it is wilking transgenic
mice for human tissue plasminogen activator (TPA), a
protein tnat quickly dissolves blood clots in
heart-attack vicrims.

Scientists frow [ntegrated Genetics, Inc. (IG),
Framiagham, Mass., and the National Institutes of
Health (NIH) snnounced they have demonsCrated that
transgenic snimals couid yieléd hundreds or thousands
of times more TPA than mammalian cell cultures - tne
technique currently used by Genencech, Inc.

Like the Scottish method for winning the
blood-clotting factor, the tecnaique developed by IG
and NIH involves injecring tne human gene for TPA,
linked to a milk-protein sequence, into the fertilized
egg of s mammal. When the animal matures and
lactates, it will secrete relatively lacge
quantities ~ grams or tens of grams - of TPA in each
litre of ailk. Tnis compares with silligrams per
litre of effluent from cell cultures, points out IG's
scientific director Alan Smith. Several generations
of the genetically engineered animals must be raised
and cross-brad to ensure a dependable line, he notes.

Tne biotechnology cowpany plans ro extend tne
technique next year to large animals, such as covs,
goats, or sheep. The same technology can produce
other useful pnarmaceuticsi proteins, including numan
grovweh factor and blood-clotting factors, ss well as
industrisl enzymes, with a potential worldwide market.

The NIH researchers have been trying to determine
wy particular genes express proteins in one organ and
not another. Mouse mammary glands are convenient
organs for study, as tney produce large quantities of
specific proteins. IC's interest is primarily
commercisl and joint IG/NIH pstent applications vere
filed last year. However, before IC's mammary melhod
of maxing TPA can be approved for human use, it vill
have to be accepted by the Food and Drug
Adminisctration. To date, even Genentech's TPA nas not
been cleared for markecing, although FDA Coamissioner
Frank Young says that a decision 1s "imminent” as to
the adequacy of the firm's clinical data. Weigning
against the trsnsgenic approsch, 3. Robert Kupor,
financial snalyst says, 13 the far grester variability
from animal to animal than betwern batches of cell
cultures produced in a laboratory.




Even i lntegrated Genetics does manage to go
nead-to-head witn uenentech, the profit margin for TPA
is expected o be 30 large that a huadred-fold
production advantage may still not give IGC a
significant market advantage. Genentech is expected
to cnarge $2,000 a dose for its TPA, the analyst
poiats oul, wnile 1fs production costs ate estimated
a3t oaly $200 to $3U0 a dose. 30 it may not matter
much if IC can produce a duse for $20 or even $2.
(Excracted from McGraw—Hill's Biotechnology Newswatch,
2 November 19a7)

G-Proteins

The role of guanine-nucleotide-bindiag-protein
(G-proteins) membrane-spanning receptars is exaamined.
Wnen G-protein-associated recepcors, located in the
cell membrane, are activated by a signal from outside
the cell, tney cause G-proteins bound to them to
telease a forwm Jf guanine nucleotide, guanosine
diphospnate (D?), and tind anotner foram, guanosine
triphosphate (CL?), wnere the G-protein activaces tne
Rext step in a cnain of events that eventually leads
to a cellular response. G-proteins generally eitner
regulate the activity of an enzyme or open or close
channels in tne cell's membrane tnat allow passage of
cations. G-proteins also slowly nydrolyze the CIP
attached to tnem to GDP, terminaring the regulatory
effect of tne G-protein and leaving it available for
reactivation when tne receptor receives another signal
from outside tne cell.

The G-protein system seems Co work for cell
functions as diverse as vision, olfaction, control of
cell proliferation and cellular regulation by various
hormones and neurolranssitters. Major diseases such
as cholera and wnooping cougn are now believed to be
caused, at cne biochemical level, by interference in
cellular communication pathways. (Abstracted with
permission from Chemical and Engineering News,

2l December 1987. Copyrignt (1987) American Cnemical
Society)

IL-1 may induce normone secretion

Interleukin-l (IL-1) can induce secretion of
adrenocorticotropic hormone by the pituitary gland.
Tnis normone, in turn, stimulates secretion of other
horaones by the adrenal glands. IL-1 is therefore a
key iniermediary between the immune system and the
hormonal system. It is still not clear, however, if
[L-1 accs directly on the pituitary or indirectly, via
the hypothalamus, since contradictory results have
been obtained. Researchers at Stanford University and
tne Salk Inscitute say IL-1 stimulates release of
corticotropin-releasing factor, whicn tnen induces
adrenocorticotropic hormone (ACTH) secretion. This
finding is supported by experiments done at Free
University (Amsterdam, the Netherlands) and at the
Scnwelizeriscues forschungsinstitut (Davos-Platz,
Switzerland). HHowever, studies at Walter Reed Army
Institute of Researcn say that IL-1 can direccly
stimulate cultured rat pituitary cells to secrete ACTH,

M.D. lLumpxin of Ceorgetown Universily says both
findings may De correct, since there are two forms of
IL-1. Ome form may affect the brain and the otner
affects tne pituitary. The sex of the experimental
animals may also affect tne findings, since oestrogen
maxes cells move receptive to factors that stimulate
ACTH production. (Extracted {rom Science HNews,

3l October 1987)

Cnlofogquine-resistant malaria parasites

Some strains of the malaria parasite Plasmodium
falcigarum are resistant to tne drug chloroquine
whereas other strains are susceptible to its effects;
kinetlic studies of accumulation and release of the
drug indicate wny this 1s so, Both resistant and

k)8

susciptible parasites accumulated chioroquine st the
same initial rate wut, in resistant strains, the rate
of accumulation fell off rapidly after four minutes:
resistant strains released 50 per cent of accusulated
chloroquine in two to three minutes, but susceptible
strains took loager than 35 minutes to release tne
same amount of drug. Tne accelerated release of
cnloroquine by resistant strains could be slowed by
several calcium channel blockers, an ancibiotic, and
an innibitor of microtubule function. D.J. Krogstad
and colleagues at tne Washington Univers:ity School of
Medicine, St. Louis (MQ), point out that ocecause some
of these same decelerating substances slow drug
release from multi-drug-resistant cancer cells as
wvell, arug clearance in tnese two sysiems may be
mediated by similar cellular mechanisas. Furtnermore,
the rapid efrlux phenotype may De a common [eature of
certain resistant Plasmodium strains 1a all regions of
the world - West Africa, 3outn America, and Soutn East
Asla - wnere tney have appeared. (Extracted from
Science, p. 1,209, 27 Novemver L1987, copyrigne 1987
AAAS)

Roles for HOL in Chagas' disease

Chagas' disease is common in Latin America; it
begins as an acute infection but leads to cnromic
heart and intestinal problems. It is caused by the
parasite Trypanosoma cruzi. New data suggest thnat
serum high-density lipoprotein (HDL), a transporter of
cnolesterol, may also play some part in pathogenesis.
The epimastigote stage of the parasite that multiplies
in the gut of a plood-sucking iansect and the
trypomastigote that infects mammslian cells botn nave
tne enzyme neuraminidase on their surfaces; enzyme
activity is typically low in epimastigotes but is hign
in trypomastigotes. Neuraminidase activity was knovwn
to be inhibitable by a3 serum component named cruzim,
and cruzin nas now been shown to be structurally aad
functionally the same as HDL. R.P. Prioli and
colleagues at the Division of Geograpnic Medicine and
Infectious Diseases, New England Medical Center
Hospitals, Inc., Bostoa, MA suggest tnat tne pinding
of HDL to the epimastigote may fill s nutritional
aeed, because the multiplication rate, whicn is slow
for epimastigotes grown in lipoprotein-depleted
medium, can be trestored by the addition of HDL;
epimastigotes cannot make Ctheir own cnolestecol.
Exposure of trypomastigotes to HDL blocks
neurasinidase activity and eanaaces 1nfectavity;
neuraminidase and the receptors for HDL are tnus in
close association on the parasite's surface.
(Extracted from Science, Vol. 238, p. 1,333,

4 December 1987, copyrignt 1987 AAAS)

Structure of HLA determined

The structure of the human leukocyte antigen
(HLA) molecule has been determined oy researcners at
HKarvard University and Stanford University. HLA is
essentisl to the body's killer ceil immune complex.
Knowledge of tne HLA structure could open new doors to
fighcting disesses and immune aonormalities. Existing
imunomodulators affect antibody-mediated, not
HLA-medirated immune responses. X-ray crystallograpny
indicates the molecule is folded into a flat-botcomed
ravine vith each wall made up of an amino acid coil.
The ravine is just large enough to accommodate a
foreign peptide. Killer T—cells apparently straddle
rhe ravine and read the amino acid sequence of the
captured peptide, thus proyramming tnemselves to
attack identical proteins. The immune system might
thus be programmed with ali sorts of peptides to
provide a new type of vaccination.

A genetic error that results in the substitution
of & single amino acid 1n &n imnune system molecule
can greatly increase one's chances of getting
insut in-dependent disbetes mellitus, new researcn
suggests. The finding supports earlier evidence that




innerited forms 2f diadetes may result from an
autoimmune response against insulin-producing islet
ceils in tne pancreas.

Jonn A. Todd, Jonn L. Bell and Hugn 0. McDev:tet
oI the Stanford Yniversily School of Medicine
performed detailed analysis of HLA molecules 1in
39 diadetic patients and compared them Co normal
concrols. [ae researcners found tnat tne 37en no
actd on a particular HLA protein chain was ha
predictive of diadetes. Of 20 possible amino
for tnat pusition, one, calied asparagine, is wos .
commen and appears o confer protection agatnst
islet-cell autoimmunity. Tue presence there cf aay
other amino acid, nowevet, apparentiy alters the HLA
molecule so tnaz it is more [ikely to mount an
autolmmune respanse against tne insulin-producing
cells. (Extracted from Science News, Vol. 132,

0 Ustober 1987 and 17 OCtooer 19877

New studies clarify zenetic iLiaks in alconolism

Researcners studying coildren of alconolics are
detectiag biochemical and benavioural differences in
their responses to alconcl that may ve a xey to why
these cnildren are prone to becoming alcohol abusers
tnemselves.

For years, scientists have been reporting that a
tendency to decome an alconolic can be innerited. With
new findings appearing almost montnly, researchers are
identifying some 1nnericed pnysiological differences
azong caildren. The differences may, researchers say,
tadicate a predisposition to zlconolism.

Tne newest studies reflect the resourcefulness
required in facing one of science's most elusive
challenges: identifying genetic factors in human
benaviour.

Jne mucn-discussed findin:; is that college-age
sons of aleconolics tend to hav. better eye-hand
co-ordination and muscular coatrol when they drink.
Tney also tend t2 have a lower hormonal response to
alconol and to feel less drunk wnen thzy drick too
muchh as compared LO younz men whose parents aie not
atconalic.

Anvtner group of researchers nas shown that
college-age daugnters of alconulics exhibit wost of
tne same Cra3iCs as Chne sons.

And young Doys who do ot drink themselves but
whose fainers are aicoholics tead to have the same
unusual drain wave patterns seen in alconolics,
another researcn group finds.

whal tesearchers strongly suspect is tnat
cniidren porn Wwitn Chese various Lrails are more
Likely than otners to actually become alconolics.

3trung evidence indicates tnat this refleccs
genetic as well as social factors. Recent studies of
adopted children of alcoholics i1ndicate tnat 30 to
49 per cent become alconolics, regardless of the
drinking navits of their adoptive parents. In
contrast, lU pet ceat of the general population is
dependent on alconol.

Among the tirst Co study [he cnildrea of
alionnlics was Dr, Mdrc Schuukit of the University of
California a4t Jdn Diego. Su far, he nas studied
20U men; nalf bad alconolic tatners and none were
alconuitc tnemselves at the time of the stuay.

Or, Scnuckil and all the oiner researchers restricted
taeaseives to children of alcohalic tatners to excinde
tne possiplity tnat an alconolic mother could have
afrected her cnild by drinking during her pregnancy.

Recentiy, Dr. Jack Mendelson aad Dr. Barbara Lex
of Mclean Hosprtai in Bosion repeated Dr. 3Scnuckit's
experimeats, this Cime with daughters of alcoholics.
The researciers have studied adbout 5J women so tar and
their results, according to Dr. Lex, are in general
agreement with Dr. Scnuckit's.

Womn had not been studied previouslty because
normonal cnanges 4during tneir meusiruil cycles can
change Cheir tesponses to alconoi. DUr. Mendelison and
Dr. iex overcame Cndl obstacle Dy making sure, with
biood tests, tnat all tne women in tneir study were at
e same pormonal stage in tne measiruai Cyole wnen
they wete tested.

Dr. C. Robert Cloninger, an tavestigator in
Swedisn study, nas receatly propused Enat there are
subgroups of alcoholics and that inneritance ts more
pronvunced amoug thase thal use aloonol cecause it
teleases tneir inhiniZions.

Wnen Dr. Begleiter looked at soas of alconolic
fatners wno fit tOLS PArCICUlar Subgroup in
Dr. Cloninger’s classification, ne found tnacg
8Y per cent nad the deficils on the Drain wave test.
{(Extracted from [nternational Herald Tridune,
12 November 1¥37)

Duchenne muscular dystrophy gene

Patients with Duchenne muscular dystrophy
(DMD) nave severe cardiac and mental abnormalities;
those with Becker muscular dystrophy have similar but
milder patnologies. In 20 women, inese diseases nave
been associated with a gene rhat maps to a region of
the X chromosome wnere a piece of chnromosume 21 has
been translocated; althougn only one X chromosome has
tnis diagnostic translocation, carriers develop
disease because Ciheir normal X chromosome is
preferentially inactivated. S.E. bodrug, F.N. Ray
and R.G. Worten of the University of Toromto,
Canada studied tne sequence of nucleotides at the
translocation junction of the disease-causing
X chromosome of one woman with DMD; comparisons
were mide Vith sequences at correspoading regions
of derived and normal (unrearranged) X chromosomes
and chromosumes 21. NO major structural cnanges
were found at the junction. However, small deletions
{about 100 base pairs totral) and some minor
differences were found; in addition, a repeated
tetranuclestide - possibly 8 recognifion site for
an enzyme catalyzing the translocation process -
wa: found on both sides of the breakpoint. How
th«se or other minor changes dccur and wheiner tney
are causally associated witn rhe development of
disease remain fo be determined. (Source: Science,
vol. 237, p. 1,551, 25 Septemoer 1987, copyrignt 1487
AAAS)

borrowed cells repair dying muscies

Research into innerited muscie diseases has
progressed considerably in recent years. Pecrhaps tne
|ost 1@porldnt advance was the discovery of tne gene
involved in Ducnenne musculac dystropny.

Jennifer Morgan 4nd her colleagues at the Charing
Cruss and Westminster Medical 3cuoo!l 1n London
recently shovwed tnat 1t might be possible o replace
diseased muscle by implanting nesd umuscle precursor
cells.

Muscle tissue poses a partivular repair problem
because the cells are fused into "syncytta’, with each
tuscle {ibre formed from a large number of suscle
cells, Morgan and ner colleagues tound ual tiey
could repopulate 4 dying muscle witn muscle precursor

cells frum newborn mice.




The rescariiaess took 2 muscle trom the toe ot a
Acuse, N miiled 11 oy repeated freezing and
thawing. Ther then gralted tne dead muscle back inzo
the mouse 4ud injected muscle precursor cells. Afcer
4ilreing LiTr 107 tregeneration, Morgaan found that the
38 paArLLy reformea.

o 2emonsIrate lnal Lhe relormmed muscle Zissae
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JoToun: tnal 1t contained liszyme
from Duth tspes JI BWlie - Ifom Che precursor ceils and
Tom the felis O ¢ mouse that received the
tmplanted cells.  in1s meant tnat ne fegenerating
FWwscle was repoduidles with muscie ceils not only froa
tae tapiant, out alsu Zrom muscles iyving nexi to the
$a2ged quslie.

T340 5 tne experiment turtner, the scizntists
iZpianted precursor ceiis {rom aa ideatical scrain of
revent e recipient’s immune system from
ne 1mpiant. Under these conditions as wuch
ent v: the muscle reformed.
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Morgan's fechnijue nas a long way to go before it
cat be used to treat people. But these experiments
show that ctaere 1s @mote than one way to develop
tresdtwent for ianerited muscle diseases. (Source:
New Scientisc, 29 Uctober 1987)

Bivod clor ageut's genes are read

he protein responsible for triggering blood
<lats in the body nas been cloned and its genetic code
cracked, researcners report. The new information,
they say, could eventually lead to the development of
a new class of anticlotting drugs to combal heart
atcacks and strokes.

[he protein, called tissue factor, is one of
eight major proteins iavolved in coagulstion. But
unlike the otner clotting proteins, wnich circulate in
the dblood, tissue factor is bound to cell membranes
within blood vessel linings. Because of the
difficulties in working with such membrane-~bound
proteins, and because the profein is present in
exttemely minule quantities, Ctissue facror did not
succumb easily to genetic analysis.

The researcn was a collaborative effort by
scientists at Yale University in New Haven, Conn., and
the Mount Sinai Scnool of Medicine in New York City.
The work could lead to the development of antibodies
or assays £o medsure Cissue factor availability. Such
tests mignt detect early signs of thrombosis - the
blocxing of plood vesseis due to unwanted clots - so
as to allow early intervention with clot~dissolving
drugs. The researcn could also facilitate the
discovery of natural clot inhibitors capable of
plozking coagulation betore it even bDegins.

And not surprisingly, tne amino acid sequence of
tissue factor is remarxably different from other
ciotting factors - evidence (nat Cissue ractor has
separate evolutiunary roots. wWnereas other clolting
tactors rely upon proteclylic dctivation oy
blood=borne esnzymes, tissue factoc criggers
coagulation in response Lo tissue damage. It is tne
last of the bloud clotting proteins L nave its
Aeietic sequunce compintely deduced. (Source:
Sciruce News, Vol., L3/, 12 August L987)

.

Canging a gene's message Lo sust A cell's needs

A team of British Biolagists may nave discovered
4 new Wway for a gene to do ditisrent things in
a1 frerent cells - by generating a4 normal messenger KA
1e o some cells and 2 speciticaliy mifated messenger RNA
i oofners,

33

For a gene to become active the double nelical
ONA of tne gene must be cupled tnzo a3 matuning siugle
strand of messenger RNA (@RNA). Tne base sequence of
the mRNA matcnes tae bDase sequence of the gené, 50O
that the mRNA carries the same genetic information as
tne DNA "master copy”. The mRNA tnen moves from tne
nucleus to the cytuplasm, wnere it directs tne
wanutacture of 3 protein wnose structure (determined
by its amino acid sequence) depends entirely on the
base sequence of the alNA, ang neunce of the gene Inat
gave rise to it.

That is what normally nappens, but a research
team, lLed by Lyn Povell of tne Medical Researcn
Council’s Clinical Research Centre in Harrow,
Middieiex, nas found a fascinating novelty imposed
upon that general scneme.

The team has discovered a gene wnich yieids a
normal mRNA in liver cells, but an altere? or "mutant™
mBNA in intestinal cells. So one gene gives rise to
two mRNAs, and therefore tuo difterent proceins,
depending on the type of cell it is ir.

Powell does not know now the base sequence of cne
iatestinal mRNA is altered. it mignt happen during
the inicial manufacture of the mRNA, wnen it is copied
from the DNA of its gene, or it might be the result of
a modification of tne mRNA some CTime after it nas oeen
produced.

However it happens, it is an interesting genetic
aovelty in its own right;, out if 1t proves to be the
first example of a general phenomenon, tnen the
DlocChemisLry LextDooks wiil nave to be rewritien to
include this new way in wnich ideatical genes can do
differeat tnings in differenct types of ceil.

(Source: New Scieatist, 15 October 1987)

No extra genes in Alzheimer's disease

The search for a2 cure for Alzheimer's disease has
suffered a secback. Three studies have failed to find
any evidence that patients witn ihe disease nave an
extra capy of the gene making tne abnormal protein
that accumulates 1n Chelr orains.,

Alzheimer's disease involves the progressive
degeneration of certain areas of the orain, resulfing
in the intellectual devastation known as dementia.
Tnere 13 no cure.

The cause of che disesse is also 2 wystery; but
th 2re 13 strong evideu.e Chatl genes miynt be
involved. In a small number of families, Alineimer’s
is innerited: anyone in these families nas a
50 per ceat chance of developing the disease if one
parent has it. Eariier Inis year, reter
St. George-Hyslop and nis colleagies ac Harvard
Medical dcnool found tnat the affected mempers of
these families had a defeccive gene on cnromosome 21.

AL aboul the same fime, researcners in the
Federal Repudlic of Germany aud the US i1dentified tne
gene making the wdin protein component of & substance
catled amyloid. [(he areas of degenerating nerve
cells, called senile plaques, in tne brawns of
Alaneimer's patients nave a dense core of amyioid at
their centres, The amyloid gene s also oo
chromosome 4i. AL tie Cime many Lhougnl 1t mignt De
the same as, or ar least very .lose to, the geae for
tamil iat Alzne=imer's.

People with Down's syndrome have an extfa copy of
cnromosome 21, and tney all deveiop tne
characteristics of Aleneimr r’s Jisedse iuf tney live
long enough.

Alzheimnr's patients do notl nave an extra
chromosume., (f they nad an #xira copy ol the amyioasd
gene, however, tinis mignt account torr the deposits of




amyloid in Ine arains o non-famil:ial cases. Familial
cases mignC nave 3 defective version 3f the gene, with
tne same cazastrophic results.

However, J.M. Delabar and nis colleagues iu Paris
reported that in three patients witn the non-familial
fors of tne disease, Cnere was indeed an extra copy of
toe amyloid gene. But in September, an international
group establisned that the amyloid gene was definitely
aot the gene that was defective in familial
Alzneimer's.

St. George-Hyslop and his colleagues also failed
to find aay link between variants (alleles) of suspect
genes on chromwsome 21, including the amyloid gene,
and peop:e witn the disease. Tney conclude that
"geither gene is tne site of the primary defect
causing Alzneimer's disease”™. Like other reseacchers,
tuey suggest that amyloid accumulates in the plaques
for some reason other than a simple genetic defect.
And tnat means auch gore research into the whole
question of wnat regulales tne production and
deposition of amyloid. (Source: MNew Scientist,

19 Novewber 1987)

Alzneimer’'s: A cancer-lixke wechanism?

Peter Davies, of tne Albert Einstein College of
Medicine in New York City, reported last year the
tirst (and sciil tne only) marker -~ a protein found in
the brain tissce of Alzheimer patients but absent in
the aormal elderly. Researcrers stili don't know wnat
role tne protein plays in tne course of the disease,
but more information snould be forthcoming once its
amino acid sequence is determined. That process may
be complered in a matter of months, Davies says.

Meanwnile, Davies presented some surprising new
evidence thac the protein in question, called A68, is
not entirely unique to Alzheimer patieats, but is
found in tae normal developing foetus and infant. One
intriguing possibility, he says, is that tne protein
may be involved in the “programmed killing” of brain
cells tnact is cnaracteristic of early brain
development. Scientists nave long known that during
the first years of life the brain makes more neurons
than it needs, and that many of these neurons are
s-stematically killed. Davies says Ao8 distribution
in the immature brain is similar ro tne distribution
of cells that are know~ to die during periods of
programmed killing.

Tne protein’s reappearance in adults witn
Alzheimer's may represent an error in gene regulation
similar to tnat seen in certain cancers. Cancer
involves the repeated replication of adulr celis as if
tney were stiil in their early development stages.
Davies adds that such a model s compatible with
surrent scientific xnowledge aooul Alzneimer's
disease, including the apparent compination of bot!l
genetic influences and unidentified eavironmenctal
factors tnat seem to play a role in triggering the
disease.

Alzneimer researchers are finding increasing
evidence of immune components in the brain, including
T cells, natural killer cells and human leukocyte
ancigens. They say this suggests that the blood-brain
ocarrier may not be as impermeable as scientists have
assumed, or that the central nervous system may even
nsve its own independent immune arsenal. (Extracted
from Science News, Vol, 132, 28 November 1987)

DNA probes for spotting a predisposition to cancer

Tne use of DNA probes to assess an individual's
iuherited risk of developing certain forms of canrer
s the aim of a $1.8 million, five~year contract to
Integrated Cenetics (Framingnam, Mass.) from the
National Cancer Inatitute. Tnhe probes would anslyse

the DNA irom blood samples fur the presence o1
specific segments of DNA, xaown as “gene markers™,
that have been snown to de closely linked to defective
genes beiieved to be related to cancer.

{Source: Cnemical Meek, 21 Octodber 1937)

Clinical trials for brain cancer treatment

Nova Pnarmaceutical (Baltimore) will begin
clinical trials of a new treatment for brain cancer at
a number of US medical institutions. The treatment is
based on a diodegradable polywer ~ made of B30 per cenc
sebacic acid and 10 per cent carboxy-phenoxy propane -
that is implanted in the braia curing standard brair
cancer surgery. TIne pclymer is designed to deliver -
at a controlled release rate - the vide!y used cancer
drug N,N~bis(2-chloroetnyl)-N-nirtrosoure: at
concentractions 10,000 tiwes zreater than is possible
through injection. Eecsuse tne polymer is
biodegradable, additional surgery is not required to
remove the implant. (Source: Caemicai Week,

28 October 1987)

Trials begin for an antilymphoid cancer drug

Scripps Clinic and Research Foundatioan (La Jolla,
California) nas started clinical trials on a nev
antilymphoid cancer drug: 2-cnlorogeoxyadenosine
(2-CdA). The drug causes chromosome breaks in cancer
cells, making replicacion 1mpossible. [t is said co
have low toxicily and to be active against both
resting and dividing caacer cells. (Source: Cnemicdl
Week, 28 October 1987)

Lung cancer genes located

Molecular biologists have found tne key genes
that, wnen damaged, lead to lung cancer. Chnaries Buys
and his colleagues of the State University of
Groningen, in the Netnerlands, and Ben Carract of tne
Medical Research Couacil's Biochemical Genetics Unit
in London have discovered tnat a stretch of DNA is
missing from cells in all forms of cthe disease.

The discovery is further evidence tnat some foras
of cancer develop wnen a pair of "tumour-suppressing”
genes malfunction or are lost. Such a pair of genes
probably produce some chnemical tnat controis the
growth of cells. If a small "point” mutation develops
i one of these genes (onc allele), tne cell goes 1into
a precancerous state. Tne product of tne remaiwning
functioning alleie on the otner cnrogdsome 1S enougn
to stop the development of a full-olown cancer, If
someching happens to the second ailele - if it is
lost, say, during division - Che cell goes out of
control and becomes cancerous. Cells in a
precancerous siate may divide more frequently and tnus
increase the risk of losing the second allele.

Such a two-stage process accounts for the
development of two rare nereditary cancers of
childnood, retinoblastoma and Wilms tumour. In inese
diseases, a child innerits one malfunctioning aliele,
and develops the cancer only if something larer poes
wrong with tne second allele. Tnese cancers are
called "recessive” because they remain hidden until @
second '"nit" uamasks tne innerited mutant gene. The
nev research on lung cancer suggests Chat even a
common cancer, With Litt!e hereditary basis, can
develop threugh 8 similar two-step process.

Ever. though researchers have now identified the
region of chromosome 3 that carries tne
tumoutr-suppressing genes, it will not be easy to find
the gene.

Only one of the tumour-suppressing genes has yet
been cloned. Roverr Weinverg of the Massa:nusetts
Institute of Tecnnology recently isolated the gene
that malfunctions to cause retinooiastona,




Rescvarcners ate also studying “dominant" genes
tnat can actively transform a cell :into a cancerous
vne. These genes, known as oncogenes, were first
detected in some human tumours about six years ago.
Twenty per cent of human cancers have an altered
ancogene known as ras. Many more genes uaderlying
cancer nave yet to be discovered.

A "cure” for lung cancer is stiil furtner off.
Buys suspects that the malfunctioning genes in
caromosome ) are just the first step in tne
development of cancer. "After that there are many
more changes in tne cells, wnich will make it very
nard to reverse tne process.” The long search for the
cancer genes nas oaly just begun. (Source:
New Scieatist, 17 December 1987)

Cancer gene gap mapped

As coromosome mapping techniques 1mprove, more
and more diseases are being linked to specific genetic
gefects. Small-cell lung cancer - a particularly
deadly form of lung cancer - became cthe latest disease
to have its genetic origins identified, but although
scientists still don't know what causes the genetic
defect tnat leads to the direase, the researchers wno
discovered tne Link says cigarette smoking is a
candidate.

The researcn, wnich points to a missing pair of
genes on chromosome 3 as the cause of the cancer, was
performed by scientisCs at tne National Cancer
Institute and the Uniformed Services University of the
Heaitn sSciences in Betnesda, Md., and tne University
of Texas Healtn Sciences Center in San Antonio.
(Extracted from Science News, Vol. 132,

10 Nctober 1987)

New compound against ovarian cancer

New radioactive compounds tnat act like oestrogen
can be targeted specifically at ovarian cancer cells,
where they destroy the genetic material with lethal
doses of radiation, according .0 chemists at the
Argonne National Laboratory and the University of
Cnicago. The new drugs are made by attaching a
radiocactive atom, bromine duUm, to syntnetic forms of
oestrogen. In vitro tests have been successful, and
animal studies are now under tray. Advanced ovarian
cancer does not respond well to conventional
treatments - surgery, chemotherapy and radiation -
witn only a 35 per cent cure rate, versus 75 per cent
tor otner cancers of the raproductive organs.

Tne drugs capitaiize on thne fact that many
ovarian tumours need cestrogen for growth., Nearly
3V per cenc ol ovarian cancers have increased numbers
of oestrogen receptors, molecules on the cell surface
tnat capture oestrogen and draw if into the cell.
Once inside the cell, the drug concentrates in the
nucleus, wnere the bromine 80m is incorporated into
the DNA. The bromine quickly decays, emitting lethal
particles that jamage the DNA molecule, breaking it
into pieces and xilling tne cell, according to
g£. DeSombre of tne Bemay Institute at tne University
of Chicago, who is overseeing tne preclinical tests,
wnile sume normal ovarian cells also nave oescrogen
receptors and can be affected by the therapy,
0.T. DeJesus of the University of Chicago notes that
cancer cells reproduce much faster and take up the
radioactive compound more rapidly than normal cells.
(Extracted from Industrial Chemist, August 1[987)

How radiation causes cancer

Radlation causes cancer because cells turn
cancerous when failing to repair radistion-inflicted
damage, according to St. Andrew's University,
Scotland, Translocation or accidental transfer of DNA
to tne Wwrong place occurs when cells try to mend
broken cnromosomes. For research purposes damage
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similar to that caused by radiation can be inflicted
on cells by genetic engineering techniques under
laboratory conditions. (Extracted from Tne Times,
11 September 1937) -

New compound effective against tumours

A new amino acid compound 1s effective in
preventing tne formatior of tumours, according to
researchers at the National Insctitute of Health,
Bethesda, Maryland. Tne coapound, called peptide-ili,
vas synthesized in the laboratory and its potency was
demonstrated in test-tube experiments and tests with
rats. Two groups of racs wvere injected with lung
cancer cells. One of those groups aiso received
injections of peptide-ll. All of the rats were killed
three veeks later, and the ones taat received no
peptide—1l had an average of 51 lung tumours each.
Those wnho had been given high doses of the amino acid
compound had none.

Peptide-1l1 apparentiy prevents cancer cells from
penetracing blood vesseis and enteriang an organ,
according to H.K. Kleinman. Ordinarily, to pass
through the blood vessel wall, a cancer cell attaches
itself to the wall membrane and then erodes it.
Peptide-il seems to prevent tne caancer cell from
adhering to the membrane. The cell remains in the
bloodstream, where it either dies or is destroyed by
the immune system. Existing anticancer drugs are
usually toxic to cancer cells but can also damage
healtny cells. Accordiag to Kieinman, peptide—ll nas
been tested on & nuwber of tumours and has caused few
side etfects. It nas also peen effective against
Kaposi's sarcoma. Kleinman calls the drug 'very, very
promising', dut a2dds tnat years of laboratory tests
may be needed before human trials begin. (Extracted
from New York Times, 20 Novemoer iY37)

Cancer cells and differentiation facrors

Biochemicals called differentiation factors may
induce normal maturation of wnat would olnerwise
become cancer cells, according to J.J. Jiminez and
A.A. Yunis of tne University of Miami School of
Medicine. Granulocyte colony stimulating factor may
be a member of this mysterious class of substances.

No one knows how many such factors there are or how
they work. Until now, all that nas peen known is that
there is some substance in extracts of cerctain

mamual ian organs tnat can induce differentiation 1in
leukemic cells. The Miami researchers worked with
myeloid leukemia cells. A lack of differentiation
factors may allow leukemic cells to remain in the
undiLfferentiated state., Adding iarger amounts of
differenciation factor to leukemic cells induces more
of tne celis to differentiate into normal mature wnite
blood cells. Injections of the differentiation factor
inco rats helped them to survive injections of
leukemic cells. Caged cells within the rats' bodies
were also shown to differentiate when s
differentiation factor was injected into them,
indicating that tne leukemic cells had noC simply oeen
killed off by an immune response. (Extracted from
Science News, > December 1987)

Research on snimal genes

Brain disease in cows

Vets at the Ministry of Agriculture have
identified a new disease in cows that is causing dairy
farmers sowme coansternation., Tne fatal disease, whicn
they have called bovine spongiform encepnalopatny,
causes degeneration of the brain, Afflicted cows
eventuslly become unco-ordinated and difticult to
handle. The first case was reported in 1985. Now
there are 92 suspected cases in >} herds, mostly in
the South of England. So far 21 cases in 18 herds
have been confirmed. All are Friesian/Holstein dairy
animals.




No one vet knows the cause of the disease but
there are some similarities with 3 group of
neurological diseases caused by the sc-called
“uncoaventional slow viruses”. Tnis group of
progressive diseases includes scrapie in sheep and
goars, chronic wasting disease in mule deer and
transmissible mink eacephalopathy. In humans ku-u and
Creutzfesd-Jaxob disease, botn fatal aneurological
diseases, come into the same category. Tne precise
nature of Che agents causing tnis group of diseases i
a matter of intense debate but all are infectious.

Like scrapie and the otner diseases, bovine
spongiiorm encephalopathy is insidious and progressive.
A farmer is unlikely to suspect tnat a cow nas the
disease until it has ailmost run its course. Previously
neaithy animals become hignly sensitive co normal
stimuli, tney grow apprchensive and their movements
unco-urdinated. In tne final stages the cows may be
irenzied and unpredictable and have to be slaughtered.

AL autopsy, Gerald Wells and nis colleagues at the
Central Veterinary Laboratory in Weybridge, Surrey
found tnat sowe areas of the brain were full of nholes,
giving it a spongy appearance. The pattern of holes
snows some similarity with that i1a the other
unconventional encephalopathies. In all these diseases
an important diagaostic feature is the presence of
proteinaceous fibrils seen in brain extracts in the
electron microscope. No one knows for certain what Che
fibrils are - wnetner they are tue ageats of the
disease, a type of subviral particle, as some
resedrcners suggest, or are a product of tne disease.
The veterinary researcners analysed the Drain tissue
from cows tnat died fiom the disease and found similar
tiorils. Brain tissue from nealthy cows did not
contain fibrils.

3clentists at the Neuropathogenesis Unit will
look for evidence of transmission in experiments on
mice, wi.le Wells and nis colleagues ctry to transmit
tne disease in cows. It wiil take at least two years
of experiments before transmission can be proved.

wnat is certain 1s Ttnat tne number of reported
cases is increasinyg rapidly. Not all reporrs will curn
wat Ly oe povine spongiform encephalopatny. Farmers
and vers mignt just be getting better at recognizing
symptoms. [f the disease turns out to be transmissible
then it might spread to other breeds of cows. Many
countries ban tne impart of snheep from areas wnere
scrapie occurs. (Source: New Scienctist,
> November 1ydi)

Lactating for drugs

Genetic engineers in tne US have created mutant
mice tnat secrete a valuable human drug in the
female’s milk. The scientists say their technique,
the first ever to turn lactation into drug
manufacture, could make goats, cows or any lactating
mammndls into protein factories.

Integrated Genetics, a biotechnology company in
Framingnam, Massachusetts, and the National Institutes
of Healen unveiled "transgenic” mice that harbour a
human gene for expressing tissue plasminogen activator
(TPA). .ae protein can dissolve blood clots in humans.

Until now, companies have been vying for the new
TPA market by creating the drug in vats of genetically
altered micro-organisms. Alan Smitn, & British
molecular binlogist who now directs research at
{ntegrated Genetics, said transgenic animals can
ouiproduce bacteria or yeasts in bioreactors by 10 to
10U times.

Tone scientists located and cloned the gene for
producing TPA. They then fused it with A region of

the genome that switches genes on and microinjected
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this "comstruct™ into a fertilized mouse egg at tne
single-cell stage. The aduit moyse, and oftsprang
through five generations, integrated the gene and
secreted TPA. (Source: New 3Scileatlist,

29 October 1987).

Female calves cloaned

American Breeders and researchers at the
University of Wisconsin nave successtully cloned
female calves. American Breeders, a division of
W.R. Grace, says tne accosplisoment 15 3 step toward
reproducing the best traits of genetically superior
animals in daitry herds. Nuclei wer2 taken from
1o-cell bovine embryos and implanted in singie-cell
~ovine eggs from which nuclei had been removed. Tne
eng_neered embryos were impianted in cows thaat tnea -
gave b.-th to the calves. Multiplication of a single
embryo 1s potentially unlimited, allowing production
of genetically equivalent animals. (Extracted from
Caemical Week, ¥ September 1y87)

Lack of a protein lays down fat

Not all fat people eat too much. Certain
metabolic and genetic disorders cause voesily,
regar<iess of how much ts consumed. A team of
scientists, at Harvard Med:ical Scnool, poston, nas
identified a prorein called adipsin 1a rodents wiicn
could provide a useful marker fo¢ some obesily
disorders.

Adipsin is synthesized and secreted by
cells involved in lipid metaboiism, sucn as
adipocytes and sciatic nerve cells (but not muscle
cells). Tne protein comes in two torms, wiln
molecular weights of 37 and 44 kilodaltons each. Tne
ditference depends on wnelner a side-cnaln Nas andluer
group attachned.

Tne exact purpose of adipsin is a bit of a
mystery, even thougi researcners nave identilied and
cloned the gene tnat produces it 1in mice. One clue tu
its fuaction 1s tho. up to 77 per ceat of 1Ls seyuence
of amino acids is the same as those found in such
protein-digesting enzymes as Crypsin, coymotrypsin anac
elaztase. Jeffrey Flier, bruce sptegelman and tneir
respective research groups at Harvard, isolated
adipsin messenger ANA (@mRNA) from Curee types of
rodents. The first were genetically cbese while tne
second had wmetapolic obesity induced 1n them, by
1njecting moeaosodium glutamate (wnicn causes permanent
disruption of tne hypotnalamus). Tne tnird type were
rormal rodents fattened on a "cafeteria-type” diet.

Compared with control animals, the genetically
and metabolically obese rodents nad levels of adipsin
mRNA that were barely deteccable and that could not be
raised by fasting. f(n contrast, rodents on Che
“cafeteria diet" had normal levels of adipsin mRNA.
The cnanges in tne level of adipsin mRNA also
correspond exactly to changes in the amounts of
adipsin protein secreted by tne rodents, Thus
obesity, caused by sheer gluttony, can be
distinguished from that caused by genetic or metabolic
disorders.

If the same trend in adipsin levels can be found
among humans, then Cthis protein could become a useful
clinical marker for genetic or metabolic obesity.
(Source: New Scientist, 29 September 1987)

Better animal models fcr genetic defects

A new techinique, developed by University of Utan
biologists, pernaps will maxe it easier to understand
why mutated genes cause such diseases 43 cystic
fibrosis and muscular dystropny. Resedrchers want to
know, for instance, wnether mutated genes underproduce
or overproduce certain substances, such as enzymes.




Eventuaily, tne technique, which makes good and
d0ad genes inlerchangeadle, may allow researchers to
reduce the occurrence of genetic diseases in humaans.
They alsu say be anie to place mutated human genes in
®ice to se¢ wnich of the 50,000 genetic defects in
numans they cause, according to Mario R. Capecchi.

Using @ variation of gene tnerapy that
tesearcners first used in 1980 to produce a
black-and-wnite-haired mouse by injecting a black-hair
gene iato an albino mouse ewbryo, Capecchi and
Kirk R. Thomis mutated tne numsn Qypoxantnine
puosphor ibosyl transferase (WPRT) gene and
successfully tnjected it into mouse stem cells.
cells are embryo-derived cells that have not yet
decided whal thev want to be.

Stem

The aext step will be to inject the altered cells
1AL0 @ouse emOryos, wnich would then express the
mutated gene. Ine cell insertion step, Thomas says,
is difficulc, but it nas been done in several other
lavoratories.

Ia humans, tne mstated HPRT gene cCauses
Lesch-Nyhan syndrome, characrerized by menctal
retardation and selt-mutilation, including fiager
biting, eye gouging aad nead banging. The normal HPRT
gene produces an enzyme that coaverts a nucleic acid,
guanine, Lato precursors for RNA and DNA. [c is aot
«nown why reduciions Ln tne enzyme cause the syndrome.

To accvmpiisn the change, Capeccnt and Thomas
venl 2g3iast a commun perception among scientists:
whien DA sEraanas are injected 1ato stem cells, they
will randomly excnarge informatioa with other geaes,
sut oaly | of I million iatercnanges will be correct.
The researcners shuwed that tney could increase che
aumber to | 9z 1,00V by using larger strands and tnat
they could increase tne odds to even money by setting
up 2 selection system tnat allows only tne cells
undergoing tne preferred recomdbination to live.

The two researchers placed mydified guanine into
2 disn of stem cells. Tnose cells undergoing the
unwanted recumbination died because the HPRT gene
manufactured an enzyme that tried to comnvert tne
wodLfled guanine into RNA and DNA precursors. Tne few
remaining cells survived because they made tne
precursors from smaller building blocks. It is not
known why a3 similar process is noc sufficient in
Asmans with sutated HPRT genes.

Wnile this procedure will allow
interchangeability bectween zood and bad genes in mouse
stem cells for experimental purposes, the same
techniques may be used in human bone marrow, which
would make the change only in chat individual.
Exchanging good genes for bad in human stem cells,
nowever, poses tecnnical and etnical probleas.
(Source: Science News, Vol. 131, 2l Novemper 1987)

Researcn on plant genes

Ldentifying and improving aitrogen-fixers

brazilian scientists msy nave discovered s nev,
acid-tolerant, nitrogen-fixing bacterium associated
wilh sugar-cane - thereby adding to the growing body
of evidence tnat nitrogen fixation occurs in grasses,
as well as legumes.

Speaxing at an international symposium on
nitrogen fixation held ia Asgust at the Indonesian
mountain resort of Cisarua, Johanna Dobereiner (a
research scientist with Brazil's nationsl agricultural
research centre, EMBRAPA) said that 20 strains of the
suspected nitrogen=tixing bacterium have now been
isviated from the roots and tine stems of five
sugar-cane varieties from several locations. Tne
1solates grow on a pure sugar-cane juice medium
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containing &5 wuch as 30 per ceat sugar. They fux
si1trogen at a pH as lov as 4.8, wnicn &1ils oSt otaer
bacteria. ODobereiner says that :ne bacteria actuaslly
use tae sugar to produce nuge amounts of gluconic acid
as & source of food.

There are oaly three known acid-loving bactecia -
Frateuria, Giuconobacter, and Acerooacter - to wuich
the nev isolates could be related. None of these
three, hovever, fixes nitrogen. [ne braziiian
scieatists are now collaborating with a Belgian team
to identify tne nev bacterium - preiliminacily naeed
Saccharobacter nitrocaptans - by DA and ribosomal RNA
sequencing. Ihe assays nave already determined tnat
it is aot Frateuriz, the genus vigh wnich it snaces
the mest phenubyplc characteristics.

If confirmed, the research will have enormous
implications for sugar producers around tne world.

New results in mapping thne genome of 2 specres of
Rhizobium have implications for tne organizataa of DNA
in other mitrogen-fixing bacteria. To Chis end,
research oa Rnizobium phaseol: - tne sympioant of tne
common bean, Phaseolus vulgaris - is being conducted
by several scientists at Mexico's Centro de
(ovestigacidn sobre Fijacidn de Nitrogeno {(Centre for
the {nvestigation of Nitrogea Fixstion).

Rafael Palacios, wno was the first to discover Cthat

K. pnaseoll has several copies of aitrogen fixing gene
sequences, reported that this pattern of repeated gene
sequeaces is common Lo several other species, as

well. According to Palacios, the presence of repeated
gene sequences is respoasiole for tregquent genetic
recombination which can alter and even eliminate tne
symbiotic capability of tne bacterium. Palacios
explained tnat the lack of stability has i1mparcant
inplicacions for tne preparation of aikrogen-fixiag
scoil inoculants. He also stressed the necessity of
gawning Delter insight inlto how mucn and in wnat way
genetic information is transfe-red between straias in
fieid eavironments.

To identify specific gene functions, Palacios cut
the bscrerium’s plasmid into several fragements, wnicn
he tnen reincroduced into R. phaseoli (cured of its
plasmid) to Zzrerzaunce tne function of eacn fragwent.
To study the interaction of particular bacterial genes
in the overall bacterial-plant symdiotic relatioasnip,
Palacio's colleague, Frederico Sanchez, fas been
introducing specific-gene-mitated bacteria inco Dean
plants and 2 tree legume (Leucaena esculenta). Tnis
procedure snould ulrimately permit genetic engineering
for improved characteristics. Nearer-term, a genome
diagnostic kit 1s bDeing developed, wnica will ailow
breeders and farmers to determine wnether a given
bacterium is s good nitrogen-fixer.

Another symbiotric relationship being dissected is
tnact of an aquatic fern, Azolls, and 1ts
cyanobacterisl symbiont, Anabaena azollae. Azolla is
one of the most commonly used nl:rogen-hxmg planis;
it is difficulc to exploit commercially, however,
because superior strains rarely survive Cransfer into
2 new environment. But the bacrteris mignt. According
to Jacex Flazinski (Australisn National Universitly),
the difficulcy witn derarmining the success of such a
transfer has been the pnenotypic similarity among many
different Anabasens genotypes. Bu:, with the advent of
DNA hybridization techniques, & research team of
Austrslian, French, snd Chinese scientists hope to
surmount this problem.

The group has developed three DNA probes to aid
1n the positive identiftication of Anabaena genotypcrs.
Tne first probe ~ based on nifH and ni1fS nitrogenase
genes 1solated from s non-symbiotic Anabaena
{sp. PCC /120) - is able to differentiate between
Anabaens species. And RubBisCo (riduiose-l,
5-biphosphate carboxylase/oxygenase) and rRNA probes




tsolaced from Anacyscis uidulans can differentiscze
between different Anabaena isolated from the same
Azolla plant (all would appear the szme from a
taxonomic point of view). The thicd prove - hased on
3 native Anabaena plasmid subfragmenc - permits
conclusive identificatioa of the aine Ana%aena
geuotypes kaown to exist. (Source: Bio/Technology,
Vol. 5, Occober 1937}

Grass grows Lo keep out salt

Plants that live in the mOsT extreme envirouments
are usually adapted physiologically to =ope. HNow, it
seems , the structure of such plants alsc alters to
give them an advantage in Tneir harsh coaditisns.
That is the conclusion of T. McNe:illy, M. Asbrat and
C. Veltkaamp from the University of Liverpocl who
studied witn a scanning e¢leckroa microscope the leaves
of three species of grass that cac Ctolerate salt.
Toney collected Agrostis stolonifera, Holcus lanatus
and Dactylis glomerata from an exposed sea cliff at
Abraham’s Bosom on Anglesey, Norta Wales, and compared
them vith leaves from plants from the university':
botanic garden.

In all tnree species thne stomata on the upper
surface of the leaves of the coastal plants were sunk
deeper into tne epidermis than those on the inland
plants. Mcreover, the researchers saw plates of wax
on the guard cells of the stomata.

A. stolonifera and H. lanatus showed other
differences: cthe salt-sprayed Agrostis had small
papiliae on its upper epidermis, and tne Holcus leaves
from the coast were much hairier than usual. These
features reduce the permeability of leaves to salt
spray and so reduce the chance of salt eatering the
leaves, either through stomata or through the cuticle
of guard cells. (Source: New Scientist,

L5 October 1987)

Ultrasound used to fuse living cells

Living cells can be fused using ultrasound,
according to U. Zimmerman of Wurzdurg (FRG). An
earlier study used alternating electric current to
fuse 2 petunia cell and a2 human blood cell to form s
new cell with the characteristics of & plaunt but slso
vith the ability to produce hsemoglobin. The cells
prefer to be in a salty solucion, however, which
conducts the electricity too vell. But the cells csa
be put in a salty solution and fused using
ultrasound. The technique has worked with souse cells
in solution. An electric current is still used to
force the cells into a string like s necklace.
Twenty-microsecond bursts of direct current tnea burst
the cell wembranes long enough to sllow the cells to
fuse but not long enough for contents to spill our.
(Extracted from New Scientist, 10 December 1987)

Yans help themselves to fertilizer

One of the grest nopes of agriculture is to make
crop plants grow their own fertilizer. Yams offer an
alternative "self-grown” bacterisl fertilizer - on
their leaves.

Most plants of the yam family, the Dioscoreaceae,
have long tips ac tne ends of their leaves. These
nelp to drain water from the leaves during heavy
downpours, But the Cips also contain "glands” buried
deep inside folds running slong tneir margins. The
glands shelcer bacteria,

To find out what relationsnop the bacteris nave
to the yam, [.M, Miller and M. Reporter, of Che
Batelle-Kettering Laboratory in Yelicw Springs, Onio,
exanined the leaves of the Wesr African yam, Dioscorea
sansidarensis, under the microscope. They also tested
them cnemically for signs of nitrogen fixation,
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Thae tvo botanists found an intiwete relatiocaship
betveen bacteris and the yam. The glands 1n Che leaf
are hellow chasbers containing numerous microscopic
nsirs, some of wnich are packed vith a range of
Cram-negative bacteria. Slime exuded from the other
Rairs fills the hollow of the zhambers. The tissues
around the glands arz highly folded, providing a large
surface through wnich to absorb nutrients oozing from
e bacteria sad trapped by the siime. The area is
well plumbed with vascular tissue for carcying avay
nourishaent to the vrast of che plant.

Miller aad Reporter also foune that plaacs
deprived of cneir leaf bacteris grov sore slowly and
produce only a few yellowy leaves instead of the lush
grteen foliage of plants tnat are infected witn
bacteria. The plant and the bacteria have a symbiotic
rzlationsaip, the plant praviding the dacteris witn s
protected home and the bacteria supplying some sort of
nourishment o the plant. Yet Ine classic test for
aitrogen-fixation failed. If the bacteria vere not
fixing nitrogen, wnat exactly are they passing to tne
plant? No one yet knows. Genetic engineers, nowvever,
should de attracted to tnis relaticnsnip that aiready
benefits the yam, which is an imporcant crop in
Africa. (Soutce: New Scientist, 1Y October 1987)

Genetically xodified cabbage

Plantech Research Institute, a joint vencture of
Mitsubishi and Mitsubisni Chemical Industries, has
genetically wodified cabbage for the first tiwe in the
world. A kanamycin-resisrant gene was .aserted inco
capbage with 2 binary vector developed trom a csobage
wosaic virus and & wild strain of agrobacterium.
Crown galls produced by the inoculated cabbage can be
made to prcduce buds, from which can be grown
kanamycin-resistant cabbage. (Source: Technology
Update, 28 Septesber 1987)

Research on yeast and fungus genes

Growing slgae for drugs

Algae grown in “photobioreactors” may provide
drugs for the future. British researcn ou culluriog
slgae in controlled conditions is approaching the
stage when it will be a commercislly viaole
operation. The products can be used Lo produce
various high velue organic compounds for the food and
drug industries. Sowe of the wmost promising products
that can be extracted from algae are polyunsacurated
fatty acids such as ecosapentsanoic acid and
gamalinolenic acid. Algse aud fisn oils are the only
sources of these. They are widely used as diet
supplements, or ro counter arthritis, for example.

Fermentation is . time-hoanoured way of producing
s valaable organic chewical, slcohol, from
sicro-organisws. The organiss involved in this case
is yeast, whicn is 8 fuangus. Scientists in the
microbiology depsrtment of Queen Elizabeth Coilege,
London, have developed the idea one stage further.
They are using algae to produce valuable products by
growing them in tubes under controllied environmental
conditicas.

John Pirt, the head of the department, explaias
that the photobioreactors convert sunlight wuch more
efficiently than growing algae in open-air ponds, for
example. Although ponds are much deeper and can, in
theory, have & grester deptn of algae £o spsoro tne
sunlight, photobioreactors can accommodste over
200 times the densicties of algae. Tnis 1s mainly
because the system is totally closed and much easier
to control.

To grov algae in a photobioreactor, all nutrients
and carbon dioxide must be supplied. However, none of
these materials can escape and their concentrstions 1in



the culture suviulivn can be coatrolled for optimum
ptoductivity. Temperature, acidity and salinity of
the solution can also be regulated and contaminatioa
vith other strains Ot algae can be prevented. Tne
algae can be harvested continually by sedimentation.
Oxygen, produced as a waste produce of photosynthesis,
can also be collected from the reactor.

Otner products tnat can be made by algae include
betacarotene, a naturaily occurring yellow food
colouriag wnicn s now replacing tne syntnetic dye
tartrazine aand one red alga caa de cultured to produce
a red dye, phycoerytnrin, whicn now costs f1l00 per
thousandth of a gram. (Source: New Scientist,

L October 1ya7)}

Researcn on bacterial genes

Progress in fermentation of biotin

Nippon Zeon (Toxyo) and Frencn biotechnology
company Traansgdne (Strasbourg), which nave been
co-operating since September 1935 to develop «n
efricient fermentation route for vitamin H, biotia,
reported some promising results in a paper presented
to tne oldtn annual meeting of the Japanese Biochemical
Society. Researchers from the two companies say that
tney nave expressied the Di1o-D gene of Bacillus
sphaericus, a bacillus that produces high levels of
pioctin in Escherichia coli, and that they nave
achieved improved diotin synthesis vrates. Biotin,
sold as a supplement for numan and animal nutrition
and in cosmetic preparacions, commands an annual
market of $IlUU million/year, say the companies,
(Source: Chemical Week, 21 October 1987)

Canadian company offers rnizobacteria

Allelix Agriculture offers naturally-occuring
plant growtn-prowmoting rihizobacteris (PGPR). Allelix
nas not modified the bacteria, butr says that
tnoculating soil with cthe bacteria can improve crop
yields up to 30 per cent. Strains now in field triais
can aid tne grovth of leguminous crops. Other strains
might aid the growth of other crops. How the bacteria
aid plant growth is not clear, but they appear to
promote root growth, perhaps by suppressing haramful
bacteria or by producing compounds thst prosore
growth. Field trials at the University of Cuelph have
increased yields 1-15 per cent for all crop types in
all soil types. PCPR products could be on sale by
1990. Allelix estimates the market at $50 amillion.
(Extracted from New Scieatist, 15 October 1987)

New antibiotic

Abbott Laboratories has developed a new class of
antibiotic tnat innibits production of
lipopolysaccharide, a component of bacterial cell
membrane. Without lipopolysaccharide, tne bacteria is
unable to reproduce. Tne bacteria are also wore
susceptible to conventional antibiotics. Tne
baccerial enzyme tnat is innibited (CMP-KDO
synthetase) was identified and cloned and its
structure determined by NMIR. Once the structufe was
known, scientists designed an inhibitor to mimic the
enzyme's natural target. The affected enzyme is
unique to gram-negative bacteria. Researchers still
need to develop a way to deliver the iahibitor into
the bacterisl cell. Carriers now being tested 4o not
enter all gram-negativs bacteria equally effectively.
Once inside the cell, the innibitor is cleaved by
other bacterial enzymes. The carriers now being
tested are also very snort-lived in the human body.
(Extracted from 5Science News, 19 Septemoer 1987)

Bacteria prodice magnets

Bacteria have oeen 1solated to rcduce large
amounts of ferric iron to Ene magnetic ifon ore
magnetite, Fej0,, by D.R., Lovliey, G.L. Nord and

E.J.P. Pnillips of US Geological Survey and J.F. Stolz
of tne University of Massachusetts (Asnerst). The
bacteria, GS-15, are the first organisms knowm to
eftectively couple oxidaction of organic matter to
reduction of ferric iron during growth under anserodic
conditions. The bacteria produce two moles of carbon
dioxide and reduce eight woles of ferric irom to
ferrous iron for every mole of acetite they oxidize.

Unlike magnetotactic bacteria, G3-15 organisms do
not respoad to an applied magnetic field, suggesting
that magnetite is formed outside the ceil from ferrous
irons sent across the cell semdbrane. Tne researcners
believe that the bacteria's novel metadolise may
account for mucn of tne wagunetite in oxygean—depleted
sedimeats and iz ancient iron formations and
nydrocarboa deposits. (Abstracted with permission
from Chemical and Engineering News, 23 November 1987.
Copyright (1987) American Cnemical Society)

Bacterium used to breed root cultures

Louisiana State University researchers use a
bacterium to oreed rool cultures for tneir valuaole
elements us=d to make drugs, fragrances, dyes and
pesticides. iLeft on their own, plant roots often do
not develop fast enough Co be commercially useful. By
exposiag plants ro a Pacterium tnat causes hairy root
disease, Tesearchers have been able to get piant roots
to overproduce the hormones tnat stimulace root
division 30 they rapidly grow hair-like rootlets. The
roots are then cnopped off, treated with antipiotics
to kill the bacteria, and raised as root cultures that
grov virtually without end. Plant troots that make
pesticides are currently being tested, but a number of
sweeteners and rfragrances made by plants such as
jasmine, licorice and sandalwood are also being
considered. (Extracted from Business Week,

7 December 1987)

Deep sea microbes fix carbon without light

A tesm of American scientists has shown
experimentally that some marine organisms can fix
carbon directly using sulphur.

Biologists have known for some years that
habitats rich in sulphides, such as terrestrial hot
springs, support large numbers of bacteria. Tnese
micro-organims acquire their energy to couvert
inorganic compounds to organic compounds, not frow the
Sun, but from the oxidation of nydrogen sulpnide, a
process called chemosynthesis. The general equation
for the process is:
€O %S +H20+40 ——3[ CH 20 ] +H 350, .

Tnese bacteria, lire green pliants, are primary
producers. They also cccur around hydrothermal vents,
not spots on the deep ocean fioor, eitner living
freely or in close association with asnimals, such as
clams and tube worms. These "cnemolithotrophs"” could
form the base of tne food chain at vents, providing
nutrients for other animals in the communily.
Scientists studying the communities sround vents have
assumed that this is probably the case for s>me Cime.
Researchers have snown thst a marine animal can fix
carbon using sulpnur compounds. (Journal of
Experimental Biology, Vol. 133, p. 1).

James Childress and his colleagues at the
University of California, Santa Barbaras, performed
their experiments on Solemys reidi, a burrowing,
gutless clam that has symbiotic suiphur-oxadizing
bacteria in its gills. This particular clasm lives,
not in the deep sea but in sediments rich 1a sulpnur,
such as the effluents from pulp-mills and around
suwage outtalls. Last year, Mark Powell and
Ceorge Somero of the Scripps [nstitution of
Oceanography at La Jolia, California, showed tnat tne
first step in sulphur oxidation takes place in the
clam's own tissues rather than 1n the Dacteria they




aguse, This reaction provides energy, ia the form of
molecuies of z2denosiane traiphosphate (ATP), to enadle
the bacteria o fix ca~boa.

Tne researcners proposed that the clam
oxidises sulphide in ils tissues and p» 1erates ATP
in the process. Ancther major produ.. .¢ tne
teaction is thiosulphate, wnich is tran_ orted to the
bacteria living tn tne clam's giils. The bacteria
further oxidize the thiosulphate to sulphite, and
prooadiy also to sulphate. These reactiocas also
generate ATP and tne electron carrier NAD(PIH, which
provide tne energy to tix carbon. (f che
concentration of oxygen is too low or that of sulphide
too high, the sulpaide diffuses into the amimal’s
Cissues and blocks the action of cytochrome c oxidase,
one of tne enzywes essential for normal aerobic
metabolisa in the clam and the bacteria. Normal
metabolism tnen stups. (Source: New Scientist,
24/31 Decewber 1347)

Researcn oa viral genes

Herpes latency makes "anti-sense”

A packwiards genetic message may be the reason why
herpes simplex viruses lie dormaant between occasional
atracas on Cheir human Nosts, scientists reported this
veex. Because sucn latency periods are characteristic
of genital herpes and cold sores, as well as sowe
other viral diseuses like shingles, the researchers
say tnat further studies on the unusual gene may
suggest a2 way to keep inactive those viruses that
persistC in the human dody.

[t is well established that once a person is
infected with herpes simplex type 1 viruses, the
viruses "rest” - Or at most grow very slowly -
somewhere in the nerves throughout iife, waiting to
reactivace and aabush the host witn painful attacks.
Why and how the viruses remsin inactive is of
consideravle interest in terms of public health.

Scientists at the Nacional Institute of Allergy
and Infectious Diseases (NIAID) in Bethesda, Maryland,
huated for durmant herpes simplex viruses in facial
nerve Cissue taken from cadavers that did not have
signs of active herpes infections. The NIAID group
found large amounts of RNA similar in structure to a
previously identified viral gene that forces infected
host cells to produce & viral protein called ICPO and
helps regulate subsequent steps in viral replication.
But the new RNA was & mirror image of the ICPO gene,
and therefore is what geneticists call "anti-sense"”
RNA.

The NIAID researchers, with collaborators from
the Office of the Cnief Medical Examiner in Baltimore,
say that the anti-sense RNA may cause latency by
eitner blocking activity of the normal viral RNA, or
coding for a protein that interferes with virus
growth, Lf the RNA turns out to be a regulator, it
vould be the first time such a2 mechanism would be
demonstrated outside bacteria.

Tne current study is an extension of work in
laboratory mice reported earlier this year by
University of California researcners in Los Angeles
and Irvine., More experiments muit be done to prove
whetner trne anti-sense RNA 1s really tie key factor in
establisning and maintsining latency, &nd whecher it
comes from the virus. The approasch also may be useful
in studying factors like stress, which 1s known Lo
reactivate the nerpes virus and in studying latency in
other viral infections. (Extracted from Science News,
Vol. 112, 5 December 1987)

Herpes virus transplanted with organs?

The virus causing genital nerpes apparently can
be transfarred to transplent recipients from
contaminated donor organs and fissues, say scientists
from tne University of Minnesota Wospital in

&0

Mioneapolis. Although the stress of organ
transplantation has dbeen known Lo reaclivate Latent
Lerpes viruses in 3 previously iafected patient,
Jisseminated herpes infectioas seen in two transplanc
Tecipients at the Minnesota hospital wece caused by
viruses in the donated organs. The traasplaated heart
and pancreas vere suspected atter the two patients -
previously uninfected with herpes simplex virus

type 2 - developed severe nerpes infectioas of tne
blood and liver. One of the patients eveantually died
from the wnfection. Subsequent testing of vlood
samples from the donors snoued a previous iafectioa,
suggesting that this virus may wove from thne genital
site and becowme lateat in other asceas like the donated
organs, says Jesse L. Goodman. Earlier Tais year,
similar transmission occurred in two kidney recipients
in Piersburgh. Although Inis type of viral
transwissicn is very rare in e traasplant field,
care shoulda be CLaken when organs or tissues Itom
infected donors are used. (Source: Science News,
Vol. 132, L7 Octooer 1y87)

Viruses in search of "compatible” diseases

Despite massive efforts vy medical science to
match diseases with specific causes, nev agents of
disease can appesr without warning and disrupt any
scientific self-confidence. The viral cause of AIDS,
for example, existed for many years, yet researchers
oaly recently identified tae numan rmmunodeficiency
virus (HIV) and its devastating results. Scieantists
have emphasized that there are other "nev” viruses
whose complece medical consequences are undiscovered.
These viruses include those that may be responsidble
for foetal death, the controversial chronic fatigue
syndrome and lymph node cancers.

One such agent, numan parvovirus Bl9, was "a
virus looking for a disease™ uatil 1981 - when it was
first sssociated with aplastic -risis, a shutdown of
the bone marrow's produccion of blood cells, says
Larry Anderson of the Centres for Diseise Control
(CDC) 1n Atlanta. Researchers later tied tne virus to
severe skin rashes and arthritis.

This year, says Anderson, reports iandicate that
the virus also may be responsible for some foetal
deaths, as well as for boune marrow fsilure among
patients with defective i1mmune systems. Scientists
nov think the threat of parvovirus Bl9 may be most
severe for ALDS patients, who cannot defend themselves
sgainst sdditional infections. Studies are under way
to determine the prevalence of BlY9 infection in the
genersl population sand to confirm the link between the
virus and specific diseases.

The human B-lymphotropic nerpes virus (HBLV),
firsc described in 1986, is another example of a virus
with an incomplete medical nistory. The virus 1s
unususl in thet it is released from infected cells in
meabrane~bound packets, rather than through disruption
of the cell. But this lack of cell "lysis" during
HBLV infection does not mean the virus 1s hacmless,
Preliminary studies by Zaki Salanuddin of che National
Cancer Institute and others hagve found HBLV in
patients wilh various lympn node cancers, althougn no
direct associstion between the virus and malignancy
has been established.

Scientists are developing sn assay for a herpes
virus they recently isolsted, winich appears to de
identical to the HBLYV found by Sslanuddin's group.
Using the ceaf, the scientists afe Cracking the virus,
which they call human herpes virus VI (HHV-VL).

Antibody production against HHV-VI apparently
peaks sometime early in life, then "dwindles” as a
person sges. Despite its apparent sffinity for
children, the virus is being considered, along with
Epstein-Barr virus, ss a possible cause of tne adult
condition called chronic fatigue syndrome, which
scientists sAy R4y or may not be a dislinct medical
disorder,




Otner ecarly dats suggest that HHV-V1 can be
sexually ctransmitted, and tnat i1a tne general
population, vomen are moce likely than mea o be
infected. Anotner curious aspect of the aev nerpes
virus s taat it apparently ianhidits MIV replicatiom
1n cell cultures by 3 per cent. (Exiracted from
Science News, Vol. 132, 17 Ocrober 1987)

lrraciated viruses mght delay disease

¥iruses inacCivated by irtadiation will fors tne
basis of a new potential therapy for people who are
tnfected by HiV but have nor yel developed any
symptoas. [f tne first tests are successful, the
preparation could act as 3 vaccine in uninfected
people.

Researcaers 1o California hope to begin testing
the therapy on humans, subject to approval by the Food
and Drugs Administratioa of the US. Docrors ac tne
University Medical Centre in Sacramento have asked for
“U volunteers for the trial, oaly half of whom would
receive the therapy. The preparation that cthese
people will receive will contaia HIV that has been
irradiated so that it is inactive and unable to infect
cells. Scientists at the University of Califocrnia st
Davis will cneck each batch of irradiated viruses to
easure that is pure and noninfective.

The company wnicn will produce ine preparation is
the Immune Respoase Corporation of La Jolis, in
California in collaboratioc with Jonas Salk, head of
tne Salk lastitute, also in La Jolla. Salk developed
3 vaccine consisting of inactivated whole virus
against poliomyelitis in 1954. (Extracted from
New Scientist, 1 October 1¥87)

babies may be at lower risk than first thought

information on the Likelihood of an infected
woman passing HIV infection to her unborn child is
nard Lo come by in the West because so few
heterosexuals are infected. Ome study, in Edinburgh,
of cnildren born to women wno are intravenous drug
users, found that the rate of transmission to the
cniid is aoout 3V per cent.

Results from Zaire, nowever, from studies of much
larger numbers of wowen, suggest that the rate of
transmission may be of the order of 25 per cent. The
research also suggested that the woman is more likely
to transmit tne virus 1f sne has AIDS, or severe
disease related to HIV infection, than if she is
infected but asymptomatic.

Researcners witn Project $ida in Kinsnass, 2aice,
and colleagues from the US, studied women attending
two hospitals in the city. At the Mams Yewo Hospital,
which serves a relatively poor part of Kinshasa, Cests
showed that 332 (5.7 per cent) of 6,000 pregnant women
were infected with HIV. Of the 332, 50 per cent had
AIDS, and 15 per cent had disease attributable to
RIV infection.

Tne researcners, led by B. N'Galy, went on to
test 70 of the children born to infected mothers, at
delivery, for antibodies of tne type known as IgM,
which would suggest that the children were themselves
infected. (Antibodies can cross the placenta, but
only IgG antibodies, not IgM.) Tney found that 17
(24 per cent) of tne 70 babies had IgM antibodies.

Sever montns later, the resesrchers followed up
the original test. They faund that 18 per cent of the
cnildren porn to infected mothers had died, compared
with only | per cent of children born to sero-negstive
motners.,

The research is still contiruing., There may slso
be a risk of infection via breast milk, which these
studies do not Ctake into account. (Source:

New Scientist, L5 October 1vd7)

L3}

AIDS mothers'-milk risk

Mothers infected witn the AIDS virus could pass
the disease on to tneir infants in Detveen I3 Co
50 per cent of cases, accordirg o recent suggestive
evidence revesled oy the World Heaitn Organizatisa
(WHO) as 2 “esult of its June Consultazion oa
Breast-Feeding/Breas: Milx and HIV Infection. Ia view
of che importaace of dreast milk and breast-feeding
for tne health of infamts and young cnildrea, aand of
the increasing prevalence of human ramunodefrciency
virus (HIV) ia many parcts of the world, WHO's Special
Prograsme on ALDS and its Division of Family Health
organized Che meeting in June tO reviev currently
avarlable information.

WHD says the risk of tracseissioa may depend on a
nusber of factors iacluding: che timing of the
wother's HIV infection; the wotner's immunological
and overall health status; her parity and
intercurrent infectiors; and other possible factors.

Trsasmission of HIV from infected mothers to
their infasnts may occur before, during or snortly
after birch. That HIV could be transsitted tarough
breast-feeding/breast milk is supported by a report
taar HIV can be cultured from breast milk from
infected mothers. A substantisl oumber of 1afants
born to infected mothers have been dreast-ted without
their having sny evidence of acquiring HIV infection.
On the other hand, there sre a fev reported cases
uhere mothers Decame infected post-parium tnrougn
blood transfusions, and vhere their iafsnts, 1n tura,
became infected, possibly through breasc-feeding.
This does not necessarily imply, however, tnat such
transmission occurs amoag mothers wno wvere infected
vith HIV before or during pregnancy.

The immunological, nutritional, psychosocial and
child-spacing benefits of breast milik/oreast-feeding
are well recongized and have been reflected
increasingly in national and international policies oa
maternal and cnild health.

Breast milk is also imporcant in preventing
intercurrent infections wnicn could accelerate
progression of HiV-related disease in already infected
infancs. Tnerefore, its imporrance for the survaval
and development of infants and young children should
continue to be empaasized in all nealth and nutrition
policies.

In August, the Special Programme on AIDS
announced that over $US L3 million nas been raisea for
AlDS prevention aad control activities in the coming
year for Etniopia, Kenya, Rwanca and Tanzania. Tnese
countries join Uganda in having acnieved full funding
for the first year of operacion of comprenensive
national AIDS programmes. The funds will ensure that
scarce resources are not diverted from other impcrtant
healcth priorities.

(Source: Development Forum,
Vol. XY, No. 9, Novemper-December 155;;

Dementia say strike before other symptoms

Evidence is accumulating that the human
imsunodeficiency virus msy damage the orair long
before signs of disease surface elcevhere in the
body. Changes in benaviour, semory and coantrol of
sOvement csn appesar relstively early in the course of
infection. It also seems that the orain becomes s
principal reservoir for the virus soon sfter infection.

Tests on patients with esry symptoms due to HIV
infection, sucn as lymphadenopstny (persiscencly
swvollen lymph glands), have shown signs of brain
disease.

It 19 difficult to separste those symptoms that
sre due to HIV frow the psycnological effects on
people who know that they are infected. Another
problem 1is that tests of memory, concentration and




psycnoaotor adility need furtner refinement.

¥one tne less, tne availadble results are worrying.
Ore difficulty is now to determine the adility of
seropositive people to cope with high-performance
Jods. The US forces have begun their ovm studies of
neuropsycnological effects among seropositive
individuals. Some results of studies oa civilians are
already available, however.

Unlike Alzneimer's disease, wvhich affects the
cerebral cortex, AIDS dementis results primarily from
damage to the deep structure cf Che brain. The
central vnite matter of the brain is wost severely
affecced, particularly tne basal ganglia and
thalamus. [Imaging techniques such as computerized
tomography and magnetic resonsnce imsging show
enlargement of the furrows - called sulci - on the
surface of the brain, and of the ventricles (cavities)
taside it.

A variety of symptoms result from these
abnormalicties. First, affected people may experience
difficulty in concentrating or in performing complex
sequencial mentai tasks. They may have Co read
paragraphs several times in order o understamd them.
They become confused by the plots of television
programmes. They complain of missing sppointmentcs and
starc keeping lists to aid cheir short-term memory.

Early motor sywmptoms usually involve the legs,
resultiag in clumsiness, wveakness and altered gerit.
Handwriting may change. Sufferers may drop things
more frequently. Behavioural changes ianclude apathy,
loss of sponcaneity, social withdrawal and change in
personality.

Examications for AIDS dementia complex usually
include standard tests for neurological impairmant.
Affected individuals take longer to put grooved pegs
inco the holes on a board. They are unasble to
cemegper series of digits. They are slow to respoad
to scimuli, whether with speech or movemeats. For
exanple, they may have difficulty in woving Ctheir eyes
to focus on an ob ject,

As the impairment progresses, the patient becowes
sute, confused an. incontinent.

Scientists are gradually beginning to formulate
theories about how the virus mediates these effects on
the nervous system, Several researchers have shown
that the virus enters the brain in maccophages, large
mobile cells of the immune system that fignC
infection, According to the "Trojan Horse"
hypotnesis, infected macrophages cross into the brain,
perhaps in response to an infection sucn as
cytomegaliovirus. Once there, these cells hardour tne
virus. Such infected macrophages may be the origin of
tne sdbnormally large cells with many nuclei wnich are
somerimes present in the brains oI AIDS patients.
These "multinucleated giant cells”, as they are
called, resemple cells in laboratory cultures that
fuse cogetner wnen infected with HIV,

David Ho, of the Cedars-Sinai Medical Centre in
Los Angeles, and his colleagues Roger Pomerantz and
Joan Kaplan, have suggested two hypotheses to explain
how the virus does its damage. Firer, the infected
macrophages aight relesse toxic chemicals. These
substances might damage the nerve cells of the brain
and tne glial cells, which protect the nerve cells and
manufacture tne insulation around their fibres. Or,
the toxins might sttract inflammstory cells wnich
carry out the damage themselves.

Tne second possibility is that the infected
macrophages wmight affect the ceiis of the blood~brain
barrier in some way, with the result that the
permeability of the barrier changes. The blood-brain
barrier keeps the bloodstream separste from the fluid

chat bathes the central nervous system. A chunge in
its permeability would aslter tne delicacely dalanced
environment of the ceatral nervous system, upsetting
the functioa of the nerve cells.

Another hypothesis is that HIV may be adle to
infect glial cells. Investigators nave also tound
evidence on rare occasioas for HIV infectioa :in nerve
cells. But it is still not clear to what extent such
infection accounts for the szlfunctions of tne nervous
system in people with AIDS.

One nypothesis is tnat viral proteins released by
infected macrophages could interfere directly with tne
function of aerve cells. Recent work, again by
David Ho, but this Cime vitn Marx Lee and Mark Gurney
of the University of Chicsgo, provides support for
this theory. They have showa that part of tne
eavelope glycoprotein of HIV is similar to a substance
called neuroleuvkin. MNeuroleukin, & protein waich 1s
found in humsn skeletal muscles. brain and boae
wmarrow, prolongs the life of ewbryoaic nerve celis in
laboratory cultures.

Ho, Lee and Guraney fouand that, in the sbsence of
neuroleukin, 90 per cent of embryonic nerve cells died
wvithin 48 hours in a laboratory culture. If cthey
added neuroleukin, hovever, up to &5 per cent of cells
began to grow and develop within 12 hours. The same
thing happened if they added a substance called nerve
grovth factor. The team then tried adding HIV co
cultures of nerve cells supported by either
neuroleukin or nerve growtn factor.

They found that HIV consistently suppressed the
growtn of the nerve cells supported by neuroleukin,
but did not sffect those cells grown ia nerve growth
factor. After further tests, rney concluded that the
viral eavelope protein, gpi20, was able to i1anibit the
activity of neuroleukin, but not that of nerve growth
factor. Subsequent anaslysis of the sequences of amino
acids in both neuroleukin and gpl20 showed that they
shared the same amino acids at l4 out of 47 sites - 2
similaricy of abour 30 per cent. This nomology, Ho
and co-workers say, appears 1a all isolates (sctrains)
of HIV for which information is available on the
sequence of gpl20.

Ho, Pomerantz and Kaplan say that these results
suggest chat the viral envelope protein may complete
with neuroleuk:in for binding te nerve cells. Tnose
cells to whicn gpl20 binds probably die sooner.

Whatever the mechaniss that causes dementia,
researchers ate left with the proolem of how to
evzluate objectively their patienrs’ symptoms.

Fortunately for patients, preliminary researcn
suggests that zidovudine (formeriy known as AZT),
which can cross the blood-braian barrier, can relieve
dementia. But further researcn is needed to find out
whether the dementia is reversible. (Extrected from
New Scientist, 10 Decemoer 1987)

Blood blot samples

Fast and inexpensive vays of taking blood samples
for AIDS tests are needed i1n developing countries
where vell-equipped laborastories are few. Scientists
act Johns Hopkins University in baltimore, Haryland,
nave found that a few drops of blood on filter paper
are sufficient and can even be kept for seversl veeks.

Homayoon 7arzadegan, an epidemiologist at che
school of public nealth, first spplied the metnod to
test blood for the coat of the hepatitis B virus.
Recently, he took blood from African AIDS patients and
from healthy nospital workers, using both finger
pricks and standard venepuncture. The blood from
finger pricks vent onto filter paper, vas dried



overnignt at rova temperature and then sealed in
plastic dbags. Tests for aatibodies to the ALDS virus
showed that the two methods were equally sccurate.
Further tests shoved that cthe paper samples cam be
kept for up Lo eight weeks without asltering test
tesults.

Farzadegan says the vest method for shippiag the
9lood is to use 3 nole punch on the paper blots to
create small discs of tane sample. These “stamps™ save
space and avoid complaiats by postal workers about
leaking samples. (Source: MNew Scientist,

12 Movember 1987)

Threat to younger women

Although tne ratio of HIV infection in wmen and
vomen in Africa is commonly quoted as being about I:l,
several researcners reported finding many more cases
of infection in vomen than in men - in younger age
groups, at least. A.X. Neequaye, of Accra in Ghana,
said that in 1986, the ratio of infected women to
infected men was L1.6:1. By 1987, che ratio had
dropped to 6.3:1;

This fall suggests, Neequaye said, that HIV
wnfection nad oaly recently veen introduced into the
country by returning travellers. One of the risk
factors for AIDS in Ghana is a stay in a aeighbouring
couazry.

Prostitutes are also a high-risk group in Chanas.
Four out of 162 prostitutes tested were seropositive
for HIV antibodies, compared with none of 288 blood
donors, and none of 168 laboratory workers. Oune route
by whicn HiV could have entered the counlry is via
prostitutes who ge to neighbouring CBte d'Ivoire to
work.

Other groups of investigators reported tnst more
vomen than men were infected in younger age groups.
In older age groups, sometimes more wen than women had
the virus. One suggestion for this observation was
tnat men, young and old, may prefer to have sexusl
intercourse with younger vomen. (Source:
New Scientist, 15 Octaober 1987)

Spermicides vith anti-HIV activity sought

6D proposals are being sougnt on chemicals
and/or delivery systeams for spermicides with virucidal
activity against HIV, the virus that causes acquired
iomune deficiency syndvome (AIDS). The proposals are
being sought by the Concraceptive Rescarch &
Development (COMRAD) Programme, spousored by the US
Agency for Internacional Development to develop
improved contracepcive technology. Additional funding
has been supplied by the agency, since one aspect of
the programme is development of improved chemicsl and
sechanical barriers against spers. Virucidal activity
that vould preveat AIDS transmissioan is seen as s
natural extension cf the concept. Those interested
can contact: Henry L. Gabelnick, Director of
Extramural Programmes and Product Developmenc, COMRAD
Programme, 1611 North Kent St., Suite 806, Arlington,
Va. 22209. (Reprinted with permission frow Cnemical

and Engineering News, {2 October 1987. Copyright
(19877 American Chesical Society)

Advances on A:DS

Further hope for AIDS sufferers came recently
with snnouncements that a porential therapy for
preventing one of the diseases associated with AIDS
has been encoursged by the US Covernment in the hope
of accelerating research on i1t, and that an antibiotic
msy be effective against the virus.

The US Food and Drug Adain:istration has given
orpnsn drug status to tne aeroeol form of pentamidine,
s paevmonia therspy now given by injection, as s
preventative trestment for Pnevmocyctis carinii

eumonia (PCP), & common opportunistic imfecticn 1n
people 1nfected vith the AIDS virus.

The drug company Fisoas is filing a new drug
applicatioa for tnis form of pentamidine wicth tne FDA,
which could give the company exclusive sarkering
rights for seven years.

According to Fisons, preliminary clinical trisls
show that serosol pentamidine may be effective 1in
inhibicing PCP and causes no serious side-effects.
The injected form, however, caa have severe
side—effects such as liver damage and nauses.

Meanuhile, researchers at the University Hospitsl
of Copenhagen and cthe Clinical Reseatrch Ceatre in
Harrow, UK, have found that fusidic acid, a steroidsl
satibiotic made by Leo Laboratories. 1s active against
the AIDS virus in vitro sad produced "striking
clinicasl improvement” in a 58-year-oid msan vitn ALDS.

The researchers fourd that fusidic acid had no
effect against the viral reverse transcriptase, and
suggesced chat it msay act as an inhibitor of the viral
protease, because its santibacterial action is due to
protein syathesis inhidition. (Source: Chemistry and
Induscry, 19 October 1987)

Relative of AIDS virus appears in Ltaly

Another retravirus that infects huaasns has
emerged. Scientists 1n Rome recently isolated tne nev
virus and named it human T-cell lymphotropic virus
type 5 (HILV-5). The virus is related to ducr distinct
from cthe humsn immunodeficiency virus (HIV) chat
causes AIDS. Instead, it appears 1a people suifering
from s rare lymphoms called mycosis fungoides.

A team of scientists at cthe University of Rome
and the University of L'Aquils had been studying the
numan T-cell levkaemias caused by HTLV-1 and HTLV-2.
Robert Gallo of tne Mational Cancer Lnscitute in the
US classified these as the firstc human retroviruses -
that is, viruses that infect cells and transfore their
own RMA inCo the host's own DNA.

The Italians discovered s patient whose
lymphocytes behaved a3 Lf they were infected with a
human retrovirus. Yet tests for HILV-1, HTLV-2 and
HIV proved negative.

Tests vith gene probes and with restriction
enzymes, which cut DMA in distinctive pstterus,
confirmed that the patient’s virus was & distinct
variety. It vas not the recencly discovered
retrovirus from Africs, cslled HIV-2, vhich seems to
cause a less rapid fors of AIDS.

MILV-5 was found by Vittorio Manzari and his
collesgues in Italy. They nad seven patieats infected
vith the same wysterious virus. All vere Italisn
males over the age of 50, wno were at no apparent risk
from AIDS. Tney sll nad sycosis fungoides. The new
virus, like HILV-1, induces immune cells to
proliferste, but in this case, the affected class of
imsune cells is differenc. Some of Manzari's pacients
eventually developed leuksemia and died. One of those
infected was the wvife of & patient, suggesting tnat
the virus sight, like the other humsn retroviruses, be
transmitted sexually.

Like HTLV-1 and HILV-2, the [talian virus causes
certain lympnocytes, the cells of the 1mmune sysiem,




%0 proliferate. Ladboratory tests also suggest that,
physically, the nev virus is closest to HILV-l. HIV-1
and HIV-2 do just the opposite: taey kilil
lymphocytes, thus destroying the body's immune
system. (Source: MNew Scientist, 17 December 1987)

Decoy protein tempts AIDS virus away from dody's
defence systea

Scientists in tne US have manufactured a cellular
protein that in laboratory experimeats acts as a decoy
for the AIDS wirus, preventing it from artacking the
body's immune syscem.

Scientists nailed developmenz of the decoy
protein as exciting and promising, but also cautioned
that Che technique is by no means proven and chact it
must first uadergo tests in animals and numans.

At least tnree US biotechavlogy companies are
vying to develop the cechanique, Scientists from
Genentech of south San Francisco and from Harvard
Medical School in Bostoa, aonounced that in a tesc
tube they had saved more thau 9¥ per cent of T-4
ceils, a key component of the immune system, from
iafectioa. Two days e.rlier, Smith Kline and Frenchn
Laboractories in Pniladelpnia announced cnat it had
achieved simiiar results working with scientists from
Columbia University in New York. Biogen, a2
biotechnology cospany in Casbridge, Massachusetts, 1s
also ia the race.

The tecnnique, developed joiancly oy Cenentecn and
Harvard, which is similar to what each of the
companies is doing, involved using wammalian cells to
clone tne CD4 receptor protein, a protein on the
surface of the T-4 cells. The envelope glycoprotein,
gpl20, on tne surface of the AIDS virus binds to CD3
receplor when the virus attacks the immune system.

The scienctists wmade soluble, free-floating
versions of the receptor that were rot attached to
T-4 cells. 1Tae free-floating cells, manufactured in
large numbers, acted as a decoy and scavenged the
iavaiing virus before it reached the normal receptors
on the T-4 cell. Trans—membrane and cytoplasmic
regions were removed from tne cloned protein so that
once it had bound to gpl20, it would not enter the
T-4 cells.

Several crucial questions will have to be
answered tefore che technique is verified. Scieatists
do not know now mucn of the virus needs to be
descroyed before there is a therspeutic effect.

Another problem is the possibility that soluble
CbD4, by swamping the receptor on the T-4 cell, will
cause suppression of the immune system itself. The
normal function of the CD4 receptor oa the T-4 cell is
not kaown, but may 1avolve recognition by the immune
system of invading antigens. (Scurce: New Scientist,
24/31 December 1987)

soluble protein blocks ALDS virus infection

The initial step in the infection of human T
lymphocytes and other cells by the AIDS virus (HIV-i)
is the attachment of the virus' envelope glycoprotein,
§pL20, to its cellular receptor, a glycoprotein called
CD4, A team of researchers at the biotechnology firm
Genencech and Harvard Medical School is investigating
the possibility of blocking this pivotal step with
soluole, truncated versions of CDé chat will tie up
the viral glycoprotein., The team has produced soluble
CD4 that binds gpl20 "with an asfinity and specificity
comparable to intact CD4 and 1s capsble of
acatfalizing tne infectivaty of HIV-L" 1n vitro,
Sotuble CD4 also mignt be able to inkibit HIV-infected
cells from spreading the infection by cell-cell

fusion, they speculate. However, 1t is still too
early to tell whether this approach will be clinrcatly
useful, especially since soluble CD4 may be too

toxic. MNevertheless, a auwber of other groups also
are pursuing this approsch. (Reprinted with
permissioa from Chemical and Engineering News,

21 Decemder 1987. Copyright (1937) American Chemical
Society)

HLV monoclonal antibody

Baylor College of Medicine has developed the
BATI12) HIV monocloaal sntibody thaz 1s [,U0U times
more effective than alternative antidodies. It
prevents transmission Of the virus to heaituy cells
from infected ones. [r will start husan trials on
terminal AIDS patients and infected pregnant women in
1989. It currently fuses mouse cancer cells witn
spleen cells from deactivated HiV-injected mice to
produce the antibody, but will transfer production to
human cells. Poteatial applications included
vaccines, prevention of AIDS development in carriers
and stopping spread of the disease in sufferers.
(Extracted from SCRLIP, 9 Septewber 1987)

Researcners find AIDS virus may be dlocked

Scientists have developed a technique that may
prevenc tne AIDS virus from invading cells chat are
its prime targets by flooding the body with syntnetic
proteins chat in laborarory dishes absorb tane AIDS
virus.

In the humsaa body che protein CD4 normally helps
spread AIDS from one T-4 imune system cell to anotner
by binding to the AIDS virus. by syntnesizing
recombinant CD4 cells, wnicn act as decoys, diverting
the virus from the body's authentic proteins, the
virus is stopped froms entering healthy T cells.

Genentecnh Inc. researcn scientists
Daniei J. Capon and colleagues report tnat the
genetically engineerd CD4 proteins have kept more than
99 per ceat of T cells from being infected with ALDS.

The synthesized proteins are produced by
inserting the human gene that directs its manufacture
into animal cells, whicn mske the protein.

Scientists warn the new technique may not
eliminate AIDS, but could halt the progression of tne
disease.

Genentech is said to be one of at least four
groups racing to synthesize CD4, Biogen,
Saith Kline & French Laboratories, as well as
scientists at the Dsas Farber Cancer Centre at
Harvard, all hope to test the protein on pacirents.

Dr. Anthony Fauci, director of che National
Institute of Allergy and Infectious Disesases 1n
Bechesda, Maryland, says if snimal tests of safety and
efficiency are successful, tne federal ageancy would
lend its full support to human clinical trials. It is
not likely that the cloned protein will be toxic,
experts say. They also say tnat ts addition to AIDS,
the CD4 protein could be used against viruses such as
mononucleosis or even against tne common cold.
(Source: Chemical Marketing Reporrer,

28 December [987)

AIDS virus cultured in lndia

Human immunodeficiency virus (HIV) has been
isolated for tne first time from patients 1n India
with AIDS., Dr. Pradeep Seth, a microbiologis” at the
All Indi1a lastitute of Medical Sciences in New Dein:
says it 1s not possible to say at present wnether the
virus 1s HIV-L, HIV-2, or a new strain.



Tne virus was isolated from the lymphocytes of
taree 2syuplomatic prostitutes by co-cultivatica with
phytohaemagziutinnin-stimzlaced normal human
Lympnocytes. The presence of the virus was confirmed
by indirect immunofluorescence using wouse wmoaoclonal
antibodies against HIV antigens p24 and pl7, and by a
reverse transcriplase assay with the culture
supernatants.

Because of a lack of virus typing and containment
facilities, tne Indian isolates nave not been further
characterized. Typiag and characterizatioa of Indian
HIV has acquired a mew urgency in the light of the
peculiar HIV-aatibody distribution in the country.
Althougn there are (45 known cases of positive
antibody infection, only one full-blown AIDS case has
surfaced. (Source: Nature, Vol. 1330,

19 November 1437)

Function ot AIDS virus gene clarified

The so-called tat gene of human immunodeficiency
virus (HiV), tae virus that causes AIDS, appears to
encode a profein thar acts as a Ctranscriptiomal
antiterminacor, according to researchers at the
San Francisco and Davis campuses ot tne University of
California. The tat protein, acting in comcert with
the protein encoded by another HIV regulatory gene,
aret/ers, is known to act tc increase the expression of
tne HIV genome in infected cells. Working with three
plasmids that contained the HIV long terminal repeat
(LTR) attached to a marker gene, the intact HIV tat
gene, and a2 mstant tat gene thac could mot encode a
funcctional protein, the California researchers, led by
UCSF assisant professor of medicine b. Matija Peterlin
and Davis assistant professor of medical pathology
Paul A. Luciv, showed that, in the absence of tat
protein, transcription of the viral genome proceeds
only tnrougn 59 nucleotides of the LIR. In the
presence of tat, 99 per cent of the messenger RNA
transcripts were the full length of the LTR/marker
gene construct. The scientists conclude that an
intrinsic transcriptional terminator exists in the
HIV LTR and that tat acts to inactivate this block.
The finding may have implications for how a lateant HIV
infection becomes active. {(Reprinted with permission
from Chemical and Engineering News, 14 December 1987,
Copyright (1987) American Chemical Society)

Cattle's link with AIDS

American scientists will soon begin testing
people who work with cattle for infection with an
animal retrovirus that is a distant cousin of the ALDS
Ffetrovirus.

The US Nacional Institutes of Health and the
Department of Agriculture announced last week that
they are perfecting assays to screen the blood of
humans and of cows for bovine immunodefic.ency-like
virus (BIV). Tne cattle virus is not thougnht Co
infect numans. None the less, because BIV shares
about 35 per cent of its genetic make—up witn HIV,
scientiscs are concerned about its prevalence.
(Extracted from New Scientist, 8 October 1987}

Research instrumentation

Computer aided molecular design

Computer a1ded molecular design allows
oiotechnology and drug compantes Lo gain 3 better
urderstanding of pasic molecular struccures, 1in
addition to saving R&D time and money. Computerized
molecular modeling and molecular mechanics techniques
lower tne randomness of the 1nitidl screening process,
gets rid of the need for nall-and-stick models, and
enables research only of nev molecular strfuctures ghat
have the most potential. The researcher cd4n ruu the

molecular modeling software on computationally
wnzensive scientific computers to predict wnar

wolecular or protein reaction might result if a
specific atom witnin the wolecule were changed.

Novo Iadustri (Copenhagen, Denmark), a leading
supplier of insulin products, used computer aided
molecular design and mclecular modeling hazdvare and
softvare tools to develop an insulin tnat acts more
like the basal insulin secretcd by nondiabetics.
Novo's cnalienge was to modify Che synthetic insulin
molecule ro act as a normal insulin wvhen injected.
The next step in broadening the use of computer aided
molecular design is expected to be putting che
computer power on or near the researcher's desk -
e.g. Sun Microsystems' IU Mips RISC-dased
Sun & workstations. Also, by putcting added power 1in
the nands of more users, new workstations like tne
Dana and Stellar systems promise Co improve
productivity and by linking graphics and nigh-speed
computing on a singie system they may also solve the
present baandwidtn limitations. (Extracted from
Datamation, L5 Novesber 1937}

A fast gene amplifier

The joint venture of instrument maker
Perkin-Elmer and bdiotechnology company Cetus has
launched its first product: an Jutomated gene
amplification systes for performing rapid gene
multiplication. The system, called the DNA Thermal
Cycler, is based on polymerase chain reaction (PQR)
technology, wnich consists of a series of repetitive
replication cycles; it relies on the use of DNA
polymerase to make as many as a million copies of a
target gene sequence.

The DNA Thermal Cycler, which lists for $8,500,
is a microprocessor-controlled temperature-cycling
instrument designed to perforw rapid temperature
changes and incubations necessary for PCR gene
amplification. It must be used with a $395 Gene Aap
research reagent kit that includes the organism
Thersus aquaticus (Taq), which supplies a neat-stable
DNA polymersse. With tne kit and the cycler, a target
DNA sequence can be amplified in hours rather than
days or veeks typically required by conventionsl
methods. In addition, PCR technology is useful for
research into genetic diseases such as sickle cell
anaemia and cystic fibrosis, research into genetic
predisposition to disesases such as diabetes, and
research into gene mutations invclved ia the
development of cancer.

It is also useful for forensic analysis of tissue
samples such as hair and blood stains, and for taissue
typing associated with organ transplantacion and
psternity determination.

Scientists at Cetus believe CPR technology nas
broad potential in the field of diagnostics and are
applying the techniques to the development of
diagnostic tests for such infectious diseases as AIDS
and leukemia, smong others. (Source: Chemical Week,
16 December 1987)

Computer programmes will spesd new drug design

There are two Canadian companies combining Cheir
expertise in computer programming and prolein
engineering, to access the tremendous pover of 3 new
"breed” of computers. This will spesd the drug design
process to improve on cirreat drugs and help find
drugs to treal what are now incurable diseases.

Allelix Biochemicals, a division of Allelix Inc.,
and Hypercube Inc., a Cambridge, Ontario computer
software company will work together to design
programm:s for computers Chat are Moving chemistry.




As Neil Ostlund, chairman of Hypercube explains,
"it snould be possidble for chemists to do all tneir
exper iments on a computer, but until aow, all but the
s:mplest cnemical reactions exceeded the capscity of
even the sost powerful supercomputers. However, a
type of computer just being introduced kinks togetner
tens or even thousands ¢f small computer pracessors
into one fuactioning giant 'parallel’ computer that
<an cope ith the huge numbers of calculatioas
tequired. Tne only probiem 1s, there is no software
to tun them. Allelix have the practical experience in
drug design to nelp develop the programmes - while
Hypercube nave tne parallel computer programming
skilis tnat will make computer-aided drug design
possible”.

Allelix Biochemicals uses its knowledge of
complex chemical reactions in the body to develop new
therapeutic drugs. A process known as "rational drug
design”, it helps scieatists predict, at a molecular
level, how drugs affect the body. It takes a lot of
guesswork out of cthe traditional trial-and-error
wethod of finding new drugs, resulting in more
specific drugs with fever side-eiiects. The process
s also a lot faster - and cneaper - than traditional
drug desiga. (Extracted from Company News Release,
10 Noveaber 1987)

DNA sequencers

The DNA sequencer market among geoetic
researchers is worth $250 wmillion/year, but will
incraase to $1 birllion/year by 1997, according to
R.E. Snamel, President of Consulring Resources
(Lexington, MA). Applied Biosystews (Foster City, CA)
introduced its sequence DNA decoder in 1986, and nas
sold 50 of the 390,000 devices. Du Pont introduced a
sequencer in October 1937 wnich is twice as fast for
the same price. The sequencers use laser scanners to
read che order ot nucleotides stained with fluorescent
dyes. The sequencers are vital for conducting genetic
research into genetic diseases and to finding vaccines
and medicacions to prevent or cure them. Pharmacia
(Sweden) is collaborating with the European Molecular
Biology iaboratory to develop a sequencer. Hitachi
(Japan) also plans to introduce a sequencer.
(Extracted from Business Week, 9 November 1987)

New machine sequences DNA strands

An automsted instrument to defermine the order of
bases in DNA strands has been introduced by the
medical products department of Du Pont. Deliveries of
the $90,000 instrument will begin in Fedbruary 1988. A
user begins by incubating a DNA primer, templite
sucleic acid, a reverse transcriptase, and the four
deoxyribonucleotides. This results in s mixture of
DNA strands that have been elongated by one to 300
nucleotides. The mixture is next divided into four
parts, and each part is incubaced with one of four
dideoxyribonucleotides, each tagged with one of four
fluorescent labels to discinguish it.
Dideoxynucleotides add to those strands where the
template calls for them, bul prevent further addition
of nucleotides. The operstor subjects each mixture to
gel electrophoresis in four "lanes" of the
instrument. There are 12 lanes for three simulcaneous
six-hour runs. The xantnine fluorescent tags are
chemically similar, yielding similar mobilities of
tagged DNAs in the gei. Eacn tag fluoresces
characteristically at 505, 512, 519, or 526 nm. The
instrument plots fluorescence intensity versus time as
tagged components migrate along the gel and
reconstructs tne order of nucleotides according to the
order of appearance of ~ach fluorescence signal.
(Reprinted witn permission from Chemical and
Enginearing News, 26 October 1987, Copyright (1987)
American Chemical socinmty)
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Closing the biosensor gap

There is a rush of activity, both in the
United States and iun Japan, toe develop diosensors.
Une of the aims of this researcn is to devise wore
sensitive marriages between pirologically active
substances and electronic materials - since a seasor
aust be able to Ctranslate minute cnanges in glucose
level, pH or other biological signals into electromic
signals that are strong eénough Tu De read by a meter,
compuler or aiarm.

Researchers at Massachusetts [anstitute of
Tecnnology have taken a big step down tnis road with a -
molecular-based transistor. Unlike silicon
transistors, which use three metal coatacts - oae to
the gate, which turns the device on and off, and the
others to the source and the drain, between wnich the -
output current fiows - the molecuiar-pased rraansistor
coasists of source and drain electrodes made of gold,
spanned by a polymer that can become conductive wnen
it interacts with the eavironment, which essentially
acts as the gate.

The key to the new transistor, made by Wrightoan,
E. Tracy Turner Jones and Oliver M. Chyan, 1is .Cs
smallness. Using a technique from microelectromics
fabrication called shadow deposition, the researcners
hRave shrunk the distance between the source and drain
from 1.3 sicrons in a previous version to
50 nanoseters.

The smaller the source-drzin gap, the lower is
the electrical resistance of tne material in the gap
and the greater is tne output curreat. At 50 om
spacing it becomes possible Lo bridge the electrodes
with polymers that are biologically sensitive but sre
v~ry poor couductors.

The polymers Wrighton has in mind can be oxidized
and reduced depending on eaviroamental conditions such
as pH. These particulat "redox" materials are amost
conductive when half their amolecules are reduced and
the other half are oxidized. Any more or less
oxidation tucns the polymer into an insulator,
shutting down the current and switching off the device.

The attractive property of these polymers is that
they possess & very narrow pand of oxidation states
that will cause a current to flow. As a result,
polymer transistors caa, in principle, be designed to
respond -~ with sensitivity and speed superior to that
of other biosensor approaches - to specific chemicals
or envircamental changes while ignoring stronger
oxidants and reductants. This enables the researchers
to use biology as a starting point, to choose
biologically interesting molecules and to make Inese
into polymers that can be incorporated in their
transistor.

According to Larry R. Faulkner at the University
of [llinois 1a Urbana-Chawmpaign, Wrignton's work 1s
part of a larger drive ameng chemists to leara how to
build molecular assemblies that are smaller than the
several-thoussnd-angscrom régime of microelectronics
and are larger than 20 angstroms =~ a2 $i1ze (nat
encompasses most single molecules and that nhas been
the traditional focus of chemists., (Source:

Science News, Vol. 132, 3 October 1987)

General

Faulty genes lead to old age

The process by which we age is an undeniable pastt
of life, yet scientiscs still know little about 1t.
The theory most accept is that aging results when an
ocrganism fails Lo maintain or repair itself.




Several zactors nave De- Apitlated n tue sging
process. Tne edvliest sugyes. 0 was that foxid
products accumitated in the scail intestine. Ukner
ideas incluce maz Ates free radical theoty - whicn
aulds tThat aging 15 IRe TOSuLl Of destrultaive @oaelies
called free radicais, the izawnclogical tnecrs of
aging, 2 the “error catastrophe’ thcory.

Recent rescarsa 5;.‘55(1{)‘ tThRat a new aw:itarism
3use be asded o e list:  tne accumuiation of
eplgenetic errors, IRATr 1S, errors In the coniral uf
gete expressicn.

8iologists nmouw ®Row that methyl groups (-CHj)
atraches o a cell’s DRA can in som: way contrel
whetner or act < particular gene 1s expresscd. any
change in metaylazion results in a cotresponling
cnange in control of geac exprussion. Notr all genes
are sensitive to methylatica in this way, hovever.
From birtn, around 4 to 5 per ceat of ma=malian DMA is
methylated. Tne methyl groups are attached to
particular cytosine residues of taec DNA in a pattesn
taat appears to be inherited.

AL a mwering of the Internacional Association of
Geronthology neld in Srighton last September,
Sebastian Fairweatner of the Radcliffe Infirmary in
Ixtord suggested that che loss of methyl groups by 3
cell's nucleic acid is a normal part of aging. This
is Decause gencs will remain “silent™, or unexpressed,
so long as specific cytosine bases within that gene
remain metinylazed. A gradual loss of methyl groups
early in develop.ent is therefore necessary to allow
the normal pattern of gene expression to follow.
fFairweatner said there is now strong evideace that the
rate at wnich metoyl groups are lost from an animai's
cellular DNA is directly related to that animal's
iifespan. DNA from numan cells loses methyl groups
slowly as the ceils age. The locs of methyl groups is
faster in shortlived hamster cells and faster still ia
awouse cells, wnich nhave an even shorter lifespan.
Imnortal cells, such as those that have been
"trans formed’ by certain viruses, exnibit a constant
degree of DNA methylation. Tnis is probably because
they possess enzymes that ¢in methylaze DNA de nov..
Conversecly, it is possiblic to reduce the lifespan of
cell culture by 25 per cear by adding a cytosine
analogue, 5-azacytidine, This substanse prevents the
methylation that would normally occur during cell
division,

Why should th: loss of DNA methylacion shorten a
cell's life? The thecry is that, as cells age, some
metnyl groups are lost, pernaps because the enzvme
methylase is lcss active or because there is damage to
the DNA. This ailows the expression of genes that
previously wore silent., The result is that cells mav
produce proteins that ave harmful to them, perhaps
activating oncongencs or inhiibicing syathesis of DNA.
There is evidence for such caanges in gene expression
in animals,

Convincing evideuce for the importance of the
cantrol of genes in aging animals comes from
scientists at the University of Wales College of
Medicine in Cardiff. They reported that a normal
inactive X-chromesome in female mice was reactivated
i aging animals. [he study was thc first to document
an age-related failure of the genetic control that
normaily maintains onc of paired X-chromusomes 1n an
active state. Moreover, Une tresearchers showed that
the fedcCivation of the X-carvmosome accelerated with

age.

According to Robin Holliday, head of genetics ar
thhe National Institure for Medical Researen in London,

itese 2ar de enplained *, Ihe Loss of

eLhviation &4 (rilica. sites.

He suggesls tmar ne reductisn 9 Lifespan
433071a%€3 WwilT iTTagi14l100 Ot tne wnOole dody mignt de
caused DY LniToduling 4 LaTge nuwer of defocis in
Aene expression o cells 0! tAR BSoly rather tnan Dy
causing fewer, Sul mIre se-ere, mulalions it tha
sequence 0f Bazes 1a tae DNA ttaelf.

in & review of tne inheritance of epigenesic
defects dor.12ay say> Cnat defecis 1a ne cell would
tend to appear after the loss of several methyl
gToups, rather tnan just one, because genes tead to
rave 3 cluster of methyiazed cytosinc residues and not
Just one. (Source: Ned Scientist, 2Y Octover i957)

Jumping icuse anits "woader tcree"

ln receni years ieucaena - 2 fast-growing,
drougni-resistant, aitrogen-fixing (ree - nas leapt
from weedy insignificance to wocldwide status as a
"wonder tree”. Governments and small farzers alike
recognize its value in reforestation and tne
reclamirion of marginal lands. At the same time, the
tree suppiies a veritable supermarket of products
including fuel, fodder, cimber and green manure.
Throughout the tropics and subtropics lcucacna has
been planzed on a maisive scale.

Suddenly, however, thousands of leucaena zrees
are diseased and dying. Once considered to be alwost
free of pests, leucaena has fallen victim t- che
jumping plant louse, Heteropsylla cubana.

Resembling a miniature cicada, the tiny psyllid
insect was first noticed in Florida iate in 1983. It
then began to leapfrog westward perhaps riding the
nigh air currents, reaching Hawatui in April 1984,
Western Samca in Fepruary 1985, then moving through
tne Pacific 1slands until it reacned the Pnilippines
in October 1385. In 1986 the psyilid was reported
from Indonesia, Papus New Guinea, Australia, Malaysia
aud Thailand. Burma and India may be next, and afcer
that Africa.

Everywnere the psyllid hac devastated stands of
leucacna trees. Althougn sdults feed on doth old and
new growth, the nymphs do wmost damage. Nymphs eat
only the young shoots, but they excrete a sticky
noneydew which prevents the development cf the
remsining growth. Tney might also inject toxins with
their saliva. Trees infested witn psyllids,
especially tnose tnat ate frequently lopped, appear to
be much mnre susceptible to discase.

So far, no one has found an effective way to
control the jumping plant louse. Chemical pesticides
have little effect, and are expensive and hazardous to
both users and to the euviroument. Biologists are
looking for more natural wethods of conZrol. Opticns
include introducing exotic predators but these carry
rheir own risks, so scientists 1o several countries
are experimenting with local predators and other
possible controls such as fuagi.

in the long run, the substitution of varieties of
leucdsena that are resistant to attack and of other
nitrogen- fixing trees such as Calliandra, Sesbania and

Gliricidia will probpably pruve to be the must
effective solution. The leucaena infestation should
be seen as a4 warning;, as the ndatural forest
diminishes and 1s replaced with "artificial” fores.s
and plancations - many of tnem nonocultures of exotic
sprcies - other pests afe waiting in Che wings.
(Sourcer: New Scientist, 5 Novemver 1987)




D. APPLICATIONS

Pharmaceutical and medical applications

Cancer vaccine

Experiments to find a cure for cancer in cous may
pave the way for a vaccine against cervical cancer.

Bovine papillomaviruses (BPVs} are the biggest
killers of beef cattle in Britain and cause epidemics
of cancer. Tnree to four per cent of cows in the
country are infected, but on some farms almost
25 per cent of the herd nave this cancer.

3PVs do not always casuse lethal cancers; in many
cows they may cause benign tumours or papillomas.
Ouly a small number of animals go on to develop
carcinomds. In this respect, BPV cancer is similar to
numan cervical cancer: ouly I per cent of human
papiliomas develop into potentially dsangerous
carcinomas.

Bill Jarrett and nis research team at the
University of Glasgov are trying to develop a
therapeutic vaccine for bPV cancer. Their technique
is to make Ttissue extracts from induced carcinomas.
So far such Cissue extracts have successfully caused
reject:on of tne benign papillomas but, ss yet, they
are not effective against carcinomas.

Jarrett's group wants to find out which part of
the viral genome codes for the antigenmic proteins
inducing rejection.

The viruses linked with cervical cancer sre human
papillomaviruses 16 and 18. Jarrett believes that the
huasan genes are "read"” in the same way as the bovine
genes and that tne bovine system can be used as a
model for a human vaccine made from cell cultures.
Tnis may lead to a vaccine for cervical cancer.
(Souice: New Scientist, 5 Ncvember 1987)

Cancer blocker synthesized

National Institutes of Health researchers have
formslated an amino acid that, the agency claims, is
able to block tne spread of cancer through tne body.

The compound, 2 peptide synthesized with five
amino acids, proved in laboratory tests thst it cam
keep cancer cells confined to blood vessels where they
eventually die or are killed by the body's immune
system.

The peptide was able to prevent t formation of
lung cancer tumours in laboratory rats and was
effective against Karposi's sarcoma in tesr—tube
expeciments. It is now being tested on other types of
tumours .

NIH has appiied for a patent on the peptide they
have developed, but it will require years of
lavoratory animal experiments before the compound is
approved for tests on human cancer patients.
(Extracted from Cnemical Marxketing Reporter,

30 November 1937)

Antimelanoma vaccines under development

Atimelanoma varcines are being developed to
prevent the spread of maligrant cells, according to
D.5. Rigel of New York University sand M.S. Mitchell of
the University of Southern California. Animal studies
nave aiready demonstrated the safety and effectiveness
of the vaccines. The Skin Cancer Foundation says the
chance of developing melanoma is one in 150. The
cancer i3 the fastest-growing in the US, with the
exception of lung cancer in women, with some
16,000 canes/year diagnosed. Only about 20 per cent
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of malignant melanvmas first appear oa sun-sxposed
areas such as the face and hands, but ultraviolet
cradiation from the sun might be the triggering

factor. Thus, intense exposure ratner than chroalic
exposure may be the key factor. HMalignant selanoma 1s
considered curable if detected early. Tne incidence
of tne disease has risen 83 per cent 1n tne past seven
years, but mortality has grown more slowly because of
early treatmentc.

The aev vaccine is made from melanoma cells grown
in culture. About 10U cell surface antigens are used
as ianoculants to stimulate the production of killer T
cells. The vaccire is in pnase [I clinical ctrials to
test its efficacy. The vaccine might also be used in
coajunction witn cyclophosphamide, wnicn iahibits
suppressor T lLymphocytes. Despite the initial
results, the reseacchers caution that there still is
no firm evidence that the vaccine will improve
survival. Some researchers are also trying to develop
vaccines to prevent the cancer from developiang iun the
first place. This is made difficult by the fact that
0o one knows exactly vhat causes malignant melanoma.
(Extracted from Science News, 24 Octover 1937)

Marine organisas may provide cancer Lrestment

Compounds isolated from sarine organisms mignt be
effective against cancer. Researchers at the
University of Illinois (Urbana-Champaign) nave
synthesized didemnin B, wnich naturally octurs in the
sea squirt (Trididemnun solidum). Phase LI trials are
already under way using isolates of the drug to
determine its effectiveness against various caacers.
Synthetic production of the compound will be needed to
support larger trials, however.

Researchers at Arizona State University (Tempe)
have characterized dolastatin 10, and will begin
clinical trials in mid-1989. The compound is a 5-unit
peptide found naturally in the sea hare (Dolabells
auriculuria). ASU's G.R. Pettit started looking for
anticaancer compounds in marine organisas because
cancer is not known in marine invertebrates.
Dolostatin 10, the most effective of over 40
dolostatins isolated, has cured mice with melanoma and
has doubled lifetimes of mice with leukaenmia.
(Extracted from Science News, 7 November 1987)

Green tea effective against tumours

Unfermented green tea can inhibit the growth of
cancernus tumours, according to H. Fujiki of tne
National Cancer Center Researcn Institute, Tanning
agents in the tea might be responsi’ ‘e for the
effect, Researchers suspected green tea of some
influence when it was noted that cancer rates are
lower in the Shizouka area, where green tea 1is
produced and consumed in large quantities. The main
consti.uen. of the taanin agents is epigallocatecr
gallate (EGCG). Mice treated with tumour-inducing
agents develop far fewer tumours if also treated waitn
EGCG. EGCC is believed to alter receptors to which
tumour promotors can bind, (Extracted from New
Scientist, 12 November 1987)

New drug to treat inherited protein deficieacy

Cutter Biological's new drug treats a rare,
inherited protein deficiency tnat can lead to early
development of & form of emphysema,
alphal-antitryprin-deficiency-relsted emphysema. The
US Food and Drug Administration approved Prolastin
alphal-proteinase inhibitor, an enzyme normally made
by the liver, inhibits neutrophil elastase enzyme,
which helps destroy bacterisa in the lungs. When the
eniywe 18 missing, neutrophil elastase may attack
connective tissue in the lungs, reducing the
elasticity needed fo: effective breathing and possibly
feading to em,'ysema. Cutter derives the entyme from




human plasma, wnich Lt heat-treats to reduce the risk
of transmitting such infections as AIDS and

hepatitis. Deficiency of the enzyme occurs in one in
5,000 people, generaily wnen they are 30-40 years

old. Prolastin will be administered to patieants
deficient in alphal-proteinase as weekly injections to
help slow tne progress of emphysema. (Extracted froa
Cheaical Week, l6 December 1987)

Suppression factor of allergy to be developed

Quidel (US) will develop suppression factor of
allergy, a treatment for aliergies and asthma. SFA is
targeted for treatment of immunoglobulin E wediated
diseases. The firm's development of SFA to date
includes cloning and expression in bacteria,
purification, and testing in various animal wodels.
SFA suppresses IgE synthesis, having the reverse
effect to enhancing factor of allergy. In animal
studies SFA reduced IgE levels 65-70 per cent, versus
controls. The firm will begin toxicity studies in
late 1987, and start phase one clinical trials in the
first quarter of 1988. (Extracted from SCRIP,

25 November 1987)

New protein preparatinn facilitates allergy
research

A nevw product that is claimed to simplify medical
research in the body's immune defence system has been
developed by Pharmacia, the Swedish pnarmaceutical
group, based in Uppsala. Designated Protein A
Superose, the preparation will make it easier to
purify the antibody IgG, a component of the immune
defence believed to block allergic reactions.

Protein A Superose is nade of special strains of
bacteria and has gel consistency. It binds
specifically to IgG, an antibody that has long
interested Pharmacia Diagnostics researchers. The
first test in a series of three, called Phadebas IgG
RAST, will be launched in November.

The new protein is the first product tnat can be
used in Pharmacia's high-speed systeam for
biomolecules, FPLC. This also constitutes the
beginning of a new product family within affinity
chromatography, a technique whereby the ability of two
substances to become a chemical compound is used in
order to purify certain substances effectively, the
company says in a recent issue of Pharmacia News,
(Source: SIP, November 1987)

New diagnostic test for Down's syndrome

A blood test for estriol could provide early
prenatal diagnosis of Down's syndrome, according to
researchers at St. Bartholomew's Medical College,
London. The cu.rent.y available test for Down's
syndrome is karyotyping, which requires ammiocentesis
and is expensive. Another test now available is to
measure maternal levels of alphafetoprotein, which is
produced by the foetus. Levels are unusually low in
Down's syndrome pregnancies. Estriol is also produced
by the foetus, and again, levels are unusually low in
Down's syndrome pregnancies. Combining estriol,
alphafetoprotein and maternal age will allow detection
of 45 per cent of Down's syndrome foetuses.

(Extracted from New Scientist, 31 December 1987)

Enzyme blocking drugs as possible therapy

Drugs that block an enzyme important in the
progression of AIDS mignt provide a noatoxic therapy,
according to researchers at the University of
Amsterdam and the Netherlands Cancer Institute., The
drugs inhibit glucosidase, reducing the virus' sbilicy
to infect human cells and preventing the formation of
"giant" cells that form when an uninfected blood cell
attacnes to an HIV-infected cell. Castanospermine and

l1-deoxynojiimycia both reduce H!V's infective abiiity
in culture 100 tiw:s. The drugs block glucosidase,
which removes sugars from HIV's gpl20 during virasl
production in cells. The gpl20 1s needed to join the
virus to the hnst cells. The drugs have very low
toxicity. (Extracted from Science News,

7 November 1987)

Diagnostic test for gum diseases

BioTechnica has developed a test to detect
bacteria that cause gum disease. The DNA of bacteris
in a scraping from between the tooth and gus is
analysed to determine if it belongs to one of the
three major types of bacteria 'hat cause gum disease.
The test will be especially useful for monitoring the
progress of patients who nave already been treated for
periodontal disease, to determine if the disease
recurs. (Extracted from New York Times,

29 December 1987)

H organs growth in laboratory

Typical biotechnology companies make single
wolecules that are useful as drugs, pesticides or
chemicsls. But Organogenesis (Cambridge, Mass.) aims
to produce entire organs, including human skin, blood
vessels, pancreas and bone. "We are spearneading a
new industry devoted to rebuilding the human body."

Organogenesis's products will share a common
technology that uses human cells and structural
proteins to make organs tnat resemble their natural
counterparts in structure and function. The company
nas an exclusive, world-wide license to the organ
technology from the Massachusetts Institute of
Technology (MIT) in Cambridge. In fact, Eugene Bell,
Organogenesis's founder, chairman and president
developed the technology wnile an MIT professor of
biclogy. It is embodied in five US patents, but
maialy in 4,48>,096.

Organogenesis's first planned product - wnich it
hopes to market within a year ~ is a toxicity assay
that is actually idenrical to its "living skin
equivalent”. <The assay will test the reaction of
human skin o chemicals and pharmaceuticals, as well
as to pesticides and cosmetics. bell sees tne
product, the "biotest system”, as generating s
“substantial casnh crop” in a multi-billion-dollar,
world-wide market, Current toxicity assays depend on
a variety of sources, including experimental animals
like rodents and rabbits, cultures of human cells and
cadaver organs. The company points out that all tests
depending on those objects have shortcomings.

Biotest marketing. Despite its strategy of
steering clear of marketing on its own, Organogenesis

does plan to market the biotest system - wnich does
not require Food and Drug Administration (FDA)
approval - in the US. Initially, the company plans to
wmanufacture the assay on & semiautomated, pilot-plant
scale, but it aims to scale up to larger, sutomated
facilities eventually. It may seek joint-venture
partners to market and possibly manufacture the assay
in Europe and the Far East.

Organogenesis hopes to have its liviag skin
equivalent on the market in three to four yeavs. It
plans clinical trisle for the material early next year
at Western Pennsylvania Hospital (Pittsburgh).

Organogenesis foresees the skin equivalent
becoming & universal wound dressing and skin
replacement that a recipient will not reject.
start, the company will market the product as a
dressing and skin replsacement for burn victims,

At the

The skin equivalent, as does the

Skin deep.
Human

biotest system, closely resembles human skin.




skin coansists of two layers - the underlying dermis
and the outer epidermis — rhat are bound together by a
matrix called the basal lamira. The cells of the
dermis, such as fibroblast cells, make structural
proteins like collagen that give skin its strength.
Epidermal cells provide an outer coating as protection
against water and as partial protection against such
pathogens as viruses and bacteria.

In the skin equivalent, the dermal layer is made
from an acidic solution of fibrablasts and collagen.
The fibroblasts are obtained from infant foreskin,
while collagen is extracted from human placenta or
from tne skin of pigs or cows. As che acidic solution
is neutralized, the collagen fibres precipitate,
forming a lattice. The fibroblasts cause the lattice
to contract into a tightly woven mat, & contraction
that causes a 20~ to 30-fold reduction in size. The
lattice, B2ll says, nas strength and durability
comparable to those of dermal tissue.

The dermal equivalent is seeded with human
epidermal cells. As the cells grow over the dermal
equivalent to form the epidermis, a basal lawmina
develops to hold the two layers together, forming the
skin equivalent. Tne skin equivalent can be made in a
wide range of sizes, siapes and thicknesses.

In animal trials, Bell says, the skin equivalent
was not rejected by the recipient animal. That was so
even when the fibroblast cells in the skin equivalent
came from a donor animal ratner than from the
recipient animal, a donor animal whose skin the
recipient animal had rejected. Organogenesis
attributes such universal acceptance of its skin
equivalent to the fact that fibroblast cells do not
elicit an immune reaction. Fibroblasts do not express
cell surface antigens that make it possible for the
cells to be recognized as foreign, says Bell. And
that universal acceptance is why Organogenesis
believes that its product can succeed as a generic
skin replacemenc.

Still, the product poses problems. It is
colourless, hairless and does not generate sweat
glands. Organogenesis is working on those obstacles.
For example, it has developed a way to pigment the
skin by adding melanocytes, the cells responsible for
pigmentation, altnough the method requires testing.

Artificial artery. The same tecnnology is used
to make the blood vessel equivalent, which closely
resembles a living artery. Animal trials are just
gearing up for the blood vessel equivalent. In vitro,
nowever, the vessel has witnstood pressures of 300 mm
of mercury without leaking or delaminating. Also, the
flexibility of the vessel can be tailored to match the
flexibility of the host blood vessel. That prevents
such trauma as blood clotting where the vessels join.

Other organ equivalents now in early stages of
development - such as pancreas and thyroid
equivalents - are based on the blood vessel equivalent.

Organogenesis’'s bone equivalent technology, salso
in an early stage, is unusual because it involves the
transformation of one zell type into another, a
transformation that Organogenesis itself does not
entirely understand. (Extracted from Chemical Week,
i1 November 1987)

Biomaterial implants

In clinical medicine, srtificial organs,
extended-wear contact lenses, dental implants, and
other biomaterials are being used with increasing
trequency. These tissue substitutes integrate within
host tissue; for the integration to succeed,
available "dangling bonds" on the surface of the
implanted biomaterials must be filled with cells of

the host. With each implant, there is a race for
surface sites betveen host cells and bacteria.
Sometimes bacteria win the race, sabotage the “take”
of the implant, and cause severe and even fatal
infections. Anthoay G. Gristina, Waske Forest
University Medical Center, Winston-Salem, North
Carolina describe the desirable surface features for
implant materials, pnysical and cnemical interactioas
that take place between surfaces and bacterial or host
cells, host immune defences that affect implantation,
types of bacteris that wost often colonize implants,
and ways in which the success rate of biomaterial
implants can be increased. (Source: Science, .
Vol. 237, p. 1551, 25 September 1987. Copyright AAAS)

Promising results from FGF tests

California Biotechnology (US) has reported
promising results from preclinical craials of its
recosbinant fidroblast growth factors. The firm has
cloned and expressed tne genes for basic and acidic
forms of FGF, botn of which have demonstrated
angiogenetic properties. This gives them great
potencial for a range of applications 1includging
prowotion of wound healing, as the blood vessel growth
increases oxygen and nutrient supply to tne site of
the wound. The firm expects its FOFs to be suitable
for burns, chronic bedsores, surgical wounds,
lacerations, musculoskeletal injuries, opnthalmic uses
and revascularisation of heart tissve. Delivery
methods would include topical appiication and
implantation. The firm has filed patent applications
for tne FDFs in the US and Western Europe. (Extracted
from SCRIP, 25 September 1987)

New type of ryphoid vaccine is safe and effective

A nev typhoid fever vaccine - made from only the
capsule tha: surrounds tne disease-causing bacterial
cell - is ssfer and possibly more effective than is
the current typhoid vaccine made from whole bacceria
cells. This is the conclusion of a pilor study
carried out for 17 montns in Nepal by an internacional
team headea by researchers at NIH's National Institute
of Child Health and Human Development. Part of a
large ongoing clinical trial, the study snowed that a
single dose of the new vaccine protects against
typnoid fever with virtually no side effects. Tne
vaccine was made from a polysaccharide called Vi and
found in Salmonelia typhi's outer capsule. The two
current vgccines for typhoid fever have limitations.
One requires two injections and nas a high rate of
unpleasant side effects, discouraging 1ts routine
use. The second veccine is taken in pill form and
requires three or four doses to achieve protection
similar to that of the new vaccine - s treatment
programme difficult to carry out in developing
countries. {(Reprinted with permission from Chemical
and Engineering News, 2 November 1Y87. Copyrignt
(1987) American Chemical Saciety)

Possible vaccine against chlamydia

A chlamydisa vaccine could be produced as a resulc
of the recent cloning of a surface antigen found on
three of tne bacterium’s 15 serotypes. An oral
vaccine trial will pe conducted in 1988, according tn
R. Stephens of the University of Cslifornia (San
Francisco), The vaccine will use purified proteins.
The cloning might aleo allow development of assays or
DNA probes to sllow petter diagnosis of cnlamydia.
(Extracted from Medical World, 9 Novewber 1987)

lmmunosuppressant used in organ transplants

Ortho Pharmaceutical's monoclonal antibody
Orthoclone OKTJ can nelp prevent rejection of
transplanced hearts and livers ss well as kidneys,
sccording to A.P. Monaco of Harvard University. OKI3
is already approved for use with kidney transplants,




The drug eliminates or inactivates killer T cells that
would otherwise re)ect transplanted tissue. Tne US
Food and Drug Adwinistration is now reviewing an
application to allow the use of UKTJ ia heart and
Liver transplants. Over 60 heart transplant
recipients nave received OKT3 in trials at Utan
Traasolantation Affiliated Hospitals. The drug is
usaed as a proprylactic and ie response Lo rejection
episodes. The drug has been used on 57 liver
transplants ar Massachusetts General Hospital.

Pancreas gratts, which could reduce complicatioas
from diabetes, may be aided by use of OKT3. The
University of lowa aow gives OKT3 prophylactically for
all pancreas transplant patients. So far results have
been good in 20 pancreas transplant patients.
(Extracted froa Medical World, 29 September 1987)

Slow progress on malaria vaccine

Two independently developed malaria vaccines nave
snown aa ability to induce immunity. The key element
in each vacciae is 3@ 4-amino acid peptide that is a
primary immnogen of the malaria sporozoite.
Researchers ac Walter Reed Army Institute of Research
produced a molecule consisting of 32 repeats of the
sequence attached to an immune-enhancing carcier. It
is made by genectically engineered Escherichia coli
bactaria. Researchers at tne University of Maryland
produced a molecule with three linked copies of the
amino acid sequence joined to tetanus toxoid as a
carrier. bBoth groups challenged scme patients who
showed good antibody response with malaria-infected
mosquitoes. One recipient of each vaccine was totally
izmune tc infection, while Cwo others receiving eacn
vaccine teok longer than normal to develop malaria.
However, a commercial vaccine is still a long way
off. (Extracted from Medical World, 14 Seprember 1937)

Furtner develcpment of TPA

Genentech is being challenged by as many as
30 firms in the developmeal of tissue plasminogen
activator, a hormone blood-clot dissolver and
treatment for neart attack victims. Genentech lost
its market lead when the US Food and Drug
Administration put off approval of the firm's TPA by
at least six months by requesting more test data.
Competing firms hope to win a share of the market by
modifying the TPA molecule so it lasts longer in the
body. Genentech's TPA is quickly destroyed and must
be injected for several hours to dissolve the clot and
keep new ones from forming. Several biotechnology
companies claim they have found ways co wodify TPA so
that 1t can retain its activity longer. The belief is
that such versions would allow TPA to be used at lower
doses that will diminish the risk of uncontrolled
pleeding - 2 side-effect as TPA disables the body's
clotting mechanism. Integrated Genetics (Framingham,
MA) claims tnat its form of TPA lasts 10 times as long
as the natural one 1n che body, and has greater
clot-dissolving ability in animal cests. Eli Lilly is
thought to be trying to design a version of TPA that
pushes TPA past the enzymes in the body that inhibit
it. Genentech argues that the short time its TPA
remains active is beneficial because doctors can
quickly stop administering iC if bleeding develops.
With this in mind, Upjohn is trying to develop a TPA
that focuses in on clots without affecting the rest of
the circulatory system. Verax (Lebanon, N.i.) says
that 1t has developed rne cheapest way Co make
commercial quantities of genetically engineered TPA.
Verax cultures Chinese hamster ovary (CHO) cells
engineered to make TPA in its mammalian cell culture
system, xnown as the Verax System 2000, That system,
says Verax, increases TPA production by the CHO cells
sevenfold. In addicion, the system eliminates the
conveational need by CHO cells for a foetal-bovine-
serum-medium supplement, thereby simplifying TPFA
purificatinn, Verax ran its system continuously for
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27 days and produced a daily average of 23 grams of
TPA. Otner firas are experimenting with mococloaal
antibodies, copies of the immune system's own
disease-fignters, tnat can be designed to affect
specific targets in the body. (Extracted from
Business Week, 26 October 1987 and Chemical Week,

9 December 1987)

MSF production

Integrated Genetics is jointly working to
genetically engineer a compound to regulate blood
platelet production with Orcho Pharmaceutical.
Megakaryocyte-stimulating factor (MSF) helps regulate
the number of red blood cells, white blood celis and
platelets produced from stem cells in boae marrow.
MSF may be used iu patients uandergoing chemothe-apy
and bone marrow transplants and in coronary bypass
patients who require blood transfusions. (Extracted
from Chemical Week, 28 October 1987)

Monoclonal purified Factor VILII on the market

A monoclonal-purified Factor VIII licensed last
October by tne US Food and Drug Adairistration
promises virctual freedom from AIDS and hepatitis.
Representatives of the Scripps Climic, La Jolia,
California, and Armour Pharmaceutical Co., Fort
Washington, Pa. made the announcement at a joint press
conference.

Armour has begun shipping the injectable
Factor VIII product, trade-named Monoclate, to
nospitals and haemopnilia clinics tnroughout the USA.

Tne National Haemophilia Foundation estimates
that 20,000 Americans are atflictea with naewmophiiia
type A, the commonest form, and that two thirds or
them nave been exposed to tne HiV, of which twd to
three per cent have contracted AIDS. Haemophilia
affects populations world-wide in the same ratioc as in
the USA - sowe BU cases per million.

Whea 17 juvenile naemopniliacs, who nad never nad
the conventional exrract, got injections of Monoclate
for three moaths, none coantracted hepatitis, reports
Theodore S. Zimmerman, chief of Scripps' coagulation
laboratory, and co-inventor of the monoclonal-antibody
extraccion process.

Conventional Factor VIII products provide one to
three units of blood-clotting activity per milligram
of protein. By comparison, the monoclonal-purified
factor exhibits 3,200 activity units, and a
ger;;:icllly engineered molecule, still in the future,
4,500.

Monoclate will sell for 55 cents a unit, a
mark-up of 20 per cent over the most expensive
conventional Factor VIII now marketed, which costs
45 cents. Haemophiliacs consume an average of
60,000 units per year for msintenance and trestment of
bleeding episodes. (Extracted from McGraw-Hill's
Biotechnology Newswatch, 2 November 1987)

Vaccine asgainst influenzs being developed

Connaught Laboratories is developing & vaccine
against Haemophilus influenziz type b, which causes
meningitis and other serious diseases in children.
Tests on the vaccine have been conducfed on
700 infants in Finland, demonstrating an &7 per cent
reduction in H. influenzse infection rates.

L.K. Gordon of Connaught says the vaccine uses tne
carrier approach to vaccine development. Part of tne
Haemophilus bacterium that would ordinarily provoke
only a mild immune system response is linked to a
carrier that strongly stimulates immune response. [he
resulting ancibody thus allows an amplified attack on

the Haemophilus basccerium,




Ia the US, the only approved vac:ine against
Haemophilus influenzae fails to induce immmity in
caildren under the age of two, but wost cases occur in
childten under 24 moaths old. Snme 18,000 cases/year
occur in children under the age of five, and about
1,000 infants/year die from cthe infectiom. (Extracted
from Science Mews, 26 Septesber 1987)

New partnerships for commercializing EPQ

A nev team has formed o make commercial
quantities of erythropoietin (EPO), a protein
currently in clinical trials for the treatment of
kidney failure. Ortho Pharmaceutical has awarded
Celltech (Slougn, UK) a two-year, "wulti-wmillioa-
dollar™ coatract to produce EFO from masmmslian cell
culture. Celltech expects to produce 200 g of EPO by
the end of 1989. That would represent a significant
proportion of world supply, which is expected Co be on
the order of 500~1,500 g/year, depending on the
success of clinical trials. Current market esCimaces
for EPO are 3165 million/year for treating anaemis
associated with renal failure and $160 million/year
for other anaemias and for other blood-enr ichment
tasks.

Meanwnile, Boehringer Mannneim (FRG) will develop
genetically engineered EPO which the firs will import
from Genetics [nstitute (US) and be responsible for
preclinical and clinical development. (Source:
Chemical Week, 9 December 1987)

Cenetic “B" vaccine approved

Following approval in over 30 countries,
including most of Europe, the world's first
commercially available genetically engineered human
vaccine against hepatitis B has been approved for use
in the UK.

The vaccine, Eangerix B, was developed by
Swith-Kline Biologicals, the vaccine division of
Smith-Kiine Beckman group, at Rixensart, Belgium, as a
resylt of an eight-year programmse.

Genetic engineering has provided a production
method capable of producing a highly purified vaccine
in lsrge quanctities, at half the cost of the curreatly
availsble plasma-derived vaccine.

The ismunization régime consists of three 20,
doses of vaccine at 8 total cost of £31.50. This
should confer immunity for three to five years.

Hepatitis b is said to be one of the world's most
serious viral diseases, claiming over two million
lives per annum, according to the World Health
Organization. (Source: Manufacturing Chemist,
October 1987)

Merck's new drug free to WHO for river blindness

2!’05(!'

1f a newly-launched programme to eradicate
onchocerciasis, or river blindness, 8 parasitic
infestation affecting as many as 20 million people in
Africs, South and Central America snd the Middle East,
is successful , muzh of the credit will be due to
Merck & Co., the New Jersey pharmuceuticsl company,
wnich sanounced it will provide its antiparasitic drug
Mectizan free of charge to countrias that need it.
The burden of distributing the drug and supervising
medical care falls to the World Health Organization
(WH0), but Merck was apparently the initiator of tne
ides and its driving force until WHO was persusded of
the potentisl effectivenass of the nev trestment.

The parasitic worm Onchocercs volvulus is

transmitted to man by the blackfly, which breeds in
fast-flowing rivers snd harbours immsture worws, or

microfilaria. In the humsa body, sdult wores grow
over a period of years, geaerating in turo more
microfilaria which travel tarsughout the bloodstream.
Infestation generally causes skin lesions and wexght
loss, but when the microfilaris travel to the eye, the
resulting tissue damege causes blindness.

Mectizen wvas developed by Merck in 1975 as a
varisnt of ivermectin, a drug videly used sgainst
animal psrasites. It kills microfilaria, and damages
the reproductive system of the adult woras, putting a
stop to infestation. Its great advantage is that it
is effective in swall coses given only once or twice a
year, and has few side-effects. There may be adverse
effects on pregasnt and lactatins women and seall
children, bur Dr. Mohamed Aziz. who supervised the
clinical development of Mectizin, says the doses
accessary to control onchocerciasis are -bout oane
nundred Ciwes lower than tne level at wnich
reproductive problems are seea in mice.

The idea of developing ivermectin for numan use
originated with Dr. Bill Campbell, a veterinary doctor
at Mercx, Sharpe and Dohme who n~ad lived in E£Zniopra.

Althougn Mectizan, because of its potency and
safety, could in principle command a nigh price, Merck {
could not necessarily make much profit from it because /
tne oaly countries that need it have no money.

Until recently, US law would not have
countenanced even the giveaway of Mectizan, as it has
not been approved for human use by the Food and Drug
Administration (FDA). But US law now permits export
of unapproved drugs provided the recipient allows it,
and in this case the countries coucerned are unlikely
to say no, especially ss the Freach Directorate of
Pharsacy and Drugs has approved Mectizan for humsn use.

Dr. Halfdan Mahler, Director-General of WHO,
joined in the chorus of praise for Merck's "generous
gesture”, and hoped that it would help break down the
“parancia” that exists betveen WHO and Che
pharmaceutical industry. WHWO has $4 million available
to begin to set up the infrastruccture for delivery,
but will need more. Mashler hopes that the promise of
s manifestly effective and relatively cheap programme
such ss this will persuade member countries that WHO
is not the "bloated bureaucracy” that many think it.
Mahler foresees visible reduction in the imcidence of
river blindness in 8 few years, and msintains tnat
eradication of the disease by the end of the century
is a ressonable goal. (Source: MNature, Vol. 329,

29 October 1987)

A blood test for osteoporosis

Osteoporosis is the result of an imbalance in
bone turnover, the natural and continuous process of
bone formation and breakdown. Currently, such
imbalances are assessed by bone biopsies, which are
invasive, or cslcium radioisotope studies, which are
expensive and can take three weeks Co complete. Now &
blood test has been developed that could quickly asnd
aon-invasively identify such 2 bone imbalance. The
test assays for two bone specific markers, whicn
"correlate well” with bone formation, sccording to the
Endocrine Research Unit st tne Mayo Ciinic (Rochester, -
Minn.). Those markers include s bone protein known as
Gla-protein sad alksline phosphstase, s bone enzyme.
The test will be useful in determining the effects of
experimental osteoporosis therapies. (Source:
Chemical Week, 7 October 1987)

Immobilising cells may cut drug costs

Dr. Eric Robinson of QDM Laboratories, Derriaghy
has developed & new method for cell immobilizaction
which he claims overcomes many problems. It enables
individual celis to be used as catslysts more




effectively and for longer periods than present
®aethods and will cherefore dramstically reduce costs.
His systes is also an entrapment technique but one
vhich cells are held in the cavities between porous
inorganic microspheres of an appropriate size. The
process, whicn can be undertaken under coaditions to
sult the cell, cages the biocatalyst in a stroag
nighly porous structure.

Tais ingenivus ¢oncepl depends upon the use of
silica hydrogel microspherzs prepared by a new
procedure. Close packed, usually air or freeze dried,
thase produce a microscopic honeycomd structure, in
which a teir-shaped pellet just 2 om across contains
over two million spheres. Every six microspheres
enclose a cavity, accessed by eight pores. A single
cell, entrapped in this cavity, is securely held,
provided it is larger than the pores surrounding it.

The high porosity of the system eliminates tne
permeability barrier encountered in polymeric
immobilization materials. It renders the silica
chemically neutral, making it possible to mix the
catalysts celis with the siltica microspheres. The
silica/catalyst mixture is tnen squeezed into pellecs
€0 compact the microspheres, crapping Cthe cells. When
dried the structure 1s claimed to be strong and
porous. And, importaatly the process is described as
gentle and unlikely to damage the cells during
imoobilization. Because the process can be varied to
make the spneres smaller or larger, virtually any size
of cell can be trapped inside the honeycosb.

Dr. Eric Robinson established QDM Laboratories
earlier this year with support from the Local
Enterprise Developuent Unit. He has patented his
invention. His discovery of this new silica for cell
imsobilization has already resulted in a large
contract from a Canadian company to develop a special
viriant of the new technique for antibody production.
Further contracts are expected in the near future.
(Extracted from Technology Ireland, November 1987)

Clinical trials begin for promising antibiotic

Doctors in several countries have started trials
with fusidic acid, an antibiotic normally used to
treat bacterial infections, after the drug produced a
dramacic improvement in the coandition of a man with
AIDS. The man had advanced ctuberculosis and had lost
a greac deal of weight.

Vigo Faber, of the University Hospital in
Copenhagen asked researchers at the Clinical Research
Centre in Harrow to investigate the drug's antiviral
activity.

Faber began a trial of fusidic acid in
12 patients with AIDS ctwo months ago. He now has
20 patieafs on the drug and the number 1s rising all
the time. Another trial of fusidic acid in people
with AIDS or severe disease related to HIV infection
began at St. Stephen's Hospital in London.
Angus Dalgleish, of the Clinical Research Centre, says
that docrors in the US and Canada have also begun
tests.

Preliminary research by Dalgleistt and nis
colleagues found that fusidic acid somehow inhibits
the replication of HIV, They are nuw trying to
discover how the drug acts against the virus.

Fusidic acid ts known to disrupt protein
syntnesis in bacterial cells by inhibiting the normal
association between transfer RNA and ribosomes, an
important parc of the process of protein synthesis.
Whether a simildr etfect occurs during the synthesis
of viral proteins is not known. Another possibiiity
1s that the drug may inhibit viral enzymes that split
tne larpe precursor proteins manufactured by the virus
into smaller functional units.

Dalgleish says that it vill take at least three
moaths to come to sny meaning ful conclusioas sbout the
efficacy of fusidic acid in the treatment of AIDS.
(Extracted from New Scientist, 29 October 19387)

Tests on DDC continue

American researchers are coatinuing trials of the
experimental antiviral drug dideoxycytidine (DDC),
despite earlier reports to the contrary.

Phase I tests of DDC oan AIDS patieats ~ to
establish safety and zoxaicity of tne drug - began last
May at four university hospitals i1n the US, Afcer a
couple of montns of treatment witn tnose dosages,
doctors found a condition called peripheral neuropsihy
in some of the patients taxing DDC. Tre neuropatny
manifested itself as pain in tne patients' feet. The
drug was vitndrawn and ctne pains eventually stopped.

The four centres began a new series of tests lasc
Summer, Wwith a new group of between 60 and
70 patients, using lower dosages of DDC. Doctors are
now giving four new dosages, including 0.0L and
0.005 milligrams per kilogram for four hours.
(Extracted from New Scientist, 29 October 1987)

Drug delivery takes the nasal route

Some researchers believe that nasal delivery of
drugs can eliminate many of the problems associated
with injections and pills. California Biocechnology
(Mountsin View, California), for example, has licensed
its Nazdel nasal drug delivery systea to Eli Lilly and
Ayerst Lsboratories for insulin administration, and
both companies have begun clinical ctrials for nasal
delivery of insulin. The firm has also licensed its
Nazdel system to Johason & Jonnson's Ortno Division
for delivery of coutraceptives and of cancer drugs
based on luteinizing hormone releasing normone.
Hoffmann-La Roche has licensed the Nazdel system for
use with such appetile suppressants as serotonin and
with growth horsone releasing factor. And such
institutions as the University of Southern Califormia
(USC) in Los Angeles are developing nasal drug
delivery systems of their own.

Traditionally, nasal delivery has been reserved
for drugs that acre saall molecules, such as
antihistamines, but the nasal delivery systems now
being developed could allow delivery of larger
wolecules. The route could be particularly useful for
proCein drugs made by genetic engineering as such
drugs are broken down in the gut, leaving injection as
the only practical way of administering theam.

Cal Bio's Nazdel system, like other nasal
delivery systems, is based on a compound xrnown as a
penetration enhancer. A penetration enhancer is &
small wmolecule that facilitates the movement of other
molecules across a biological membrane. Cal Bio's
enhancer - called sodium tauro-24,25-dinydrofusidate
(STDF) - is derived from the antibiotic fusidic acid,
produced by the fungus Fusidium coccineum.

STDF, which coats the drug to be delivered, seems
to work by distupting the so-called tight junction
that holds together neignbouring cells of tne nasal
mucous meambrane., Thus, 3TDF, along with 1its
accompanying drug, slips through tne resulting nasal
membrane gap, then dissipaies as the drug it is
carrying enters the bloodstream. The Zight junction
reforms within 20 minutes preventing other substances,
such as viruses and dirc, from entering the
bloodstream,

Clinical trials with insulin have shown that the
Nazdel system produces a "prompt” rise in blood leveis
of insulin, similar to the spurts of insulin that the
pancreas 1iself releases into the blood. Injections,
on the other hand, csuse the insulin level to rise




only gradualiy, and they keep tne level wore
constant. Moreover, the Nazdel systea nas proved
effective in animal studies for delivering a variety
of drugs, including growth hormone, reproductave
hormones and calcitonin.

Lf the system passes tne tesks, Lt could prove a
boon for people witn Type I diabetes, also known as
juvenile onset diabetes. Fatients with Type LI

diabetes mignt also benefit. (Extracted from Chemical

Week, 21 Qctober 19487)

Booster shots for AIDS patieats

Recipients of experimental AIDS vaccines might
benefit from booster shots, according to D. Zagury of
the Pierre and Marie Curie [nstitute (Paris). Zagury
vaccinated volunzeers in Zaire in Aprii 1987. A group
of 12 of the volunteers also received one of four
possible 'booster' shots. A boaster shot of whole
autologous ceils produced che mostc warked antibody
response.

Studies in chimpanzees at the National Cancer
Institute indicate that booster shots of an anti-AlLDS
vaccine provided improved protection wnen chimps were
then ianoculated wicth HIV,

Zagury also hopes to develop genetically
engineered antibodies to protect developing foetuses
tn HiV-infected women in Africa. (Extracted from
Science News, “ol. 132, 19 and 26 December 1937)

New drug to be tried against ALDS

Etnigen (US) will clinically test AL-721 for AIDS
and cystic fibrosis. The firm will concentrate on
these areas, put will siso test the drug oo alcohol
and aarcotic addiction, and age-related memory
disorders. The firm has applied to the US Food and
Drug Administration for an orphan drug indication for
AL-721 in AIDS treatment. AL-721 is an apparently
safe antiviral agent. It is believed to have a
fluidising acction on the rigid lipid membrane of HIV,
thereby changing the attachwment protein configuration
to innibit attachment to the T-cell receptor.
(Extracted from SCRIP, 25 November 1987)

Egg yolk for AIDS victims

AL-721, a potential treatment for AIDS and HIV
infection, is now available in Britain for doctors to
prescribe on & compassionace basis. A trial of the
substance, made from egg yolks, will soon begin at
St. Mary's Hospital in Paddington, West London, to
test its efficacy against the virus. Tae trial should
take about three wmonths to complete.

AL-721 contaias three differeat lipids (fsars) un
the ratio tnree to [wo to one, hence its name. It is
being made in Britain by a company cailed Penn
Pharmaceuticals. [ts mode of action is not clear, but
it may work by fluidising the viral membrane, so that
viral proteins important in binding to white olood
cells sink into the membrane,

Whetner AL-72i works in combacing HIV 1s tne
s.bject of controversy. The Food and Drug
Administration in tne US nas recently asked for
furcther tests to take place to establish the toxicity
of the mixture. Yet many people with AIDS and HIV
intection '.ave alveady taken quantities of food-grade
lipids, said to be similar to AL-72l. KEthigen
Corporation, which holds worlid~wide licence for
AL-721, says that these products contain i1mpurities
which could be dangerous for i1mmunosuppressed people.
(Source: New Scisntist, 24/31 Decemder 1987)

ALIDS vaccine to be tested

Glasgow University (Scotlind) may scart human
trials of an AIDS vaccine in L38o. Tne vaccine, based
on AIDS virus cells and using quilla, a Brazilian oak
bark extract, as a delivery venicle, successfully
produces antibodies (o neutralize the AIDS virus 1in
animals. Tne GClasgow University project nas received
over £l million in Medical Research Council grants.
Quilla is successfully used in a feline leukaemia
vaccine. (Extracted from The Times, Ll September 13¥37)

FDA approves tests of AIDS vaccine

The US Food and Drug Administration has approved
another AIDS vaccine for human testing, Bristol-Myers’
wnnoculant based on vaccinia virus. The Bristol-Myers
offecing uses & vaccinia virus into vhich the genes
for cthe surface proteins from the HIV virus nave oeen
inserted by recombinant DNA techniques. FDA says thact
studies of the new vaccine will be carried out at tae
Pacific Medical Center by Lawrence Corey, director of
tne virology division at tne Usiversity of Washiagton
School of Medicine. The vaccine will be tested in
30 to 60 healthy homosexual volunteers wno are not
infected with the AIDS virus. (Reprinted witnm
permission from Chemical and Engineering News,

7 December 1987, Copyright (1987) American Chemical
Society)

AIDS drug scale-up

Wellcome (UK) has raised zidovudine AIDS drug
capacily in the UK and the US and has alsc improved
scaling up of the l6-stage synthesizing process. It
will expand clinical trials of zidovudine 1n
combination with otner drugs such as acyclovir,
dideoxycytidine and interferons, slthough tnis is not
guaranteed to raise efficacy. Rilavirin, for example,
cuts zidovudine's effectiveness. )ideoxycytidine,
DDC, csuses peripheral nevropithy, Hut may lose this
side-effect at lower doses, while r:taining ics
anti-AIDS properties. Granulocyte aacrophage colony
stimulating factor increased AIDS patiencs' immune
cell nusbers in tests. (Extracted frow European
Cheaical News, 21 September 1937)

New trial of peptide T begins

Tvelve patients with AIDS begin treatuent with
peptide T in Los Angeles. The trials are tne first on
humans in the US and will detersmine vhether the
substance is toxic and, eventually, whetner it can
teverse the fatal progression of the human
imounodeficiency virus (HIV).

Peptide T is a syntnetic copy of eighr smino
acids from s naturslly occurring neurocransmitter. [t
has been the subject of zontroversy since it was made
last year by Candace Pert, s neuropharmacologist ar
the Mational Iastitute of Meatal Health (NIMH) 1in
bBethesda, Maryland,

The peptide nas already been tested in four
patients in Sweden, According to Lennart Wetterberg
of the Karolinska Institute’s Department of
Psychiatry, who conducted this first trial ot
peptide T, three of the patients had since died,
Another trial of the substance with 3o AIDS palients
began in May. Results of tnis trial are expected in
March 1988 and Wecterberg plans to give more delfails
of the work at an AIDS meetfing planned for June 1988
in Stockholm.

Wnereas Wetterberg nas given peptide T to
patients 1n all scages of the disease, from mild o
severe, Pert nas laboratory evidence suggesting that




peptide T is must effective where the quantily of
virus is relatively lov and 30 has chosen to enter
only patients with “early AlDS™ i1n her trial.
Wetterderg ts cautious about extrapolating from
laboratory experimeats to human beings, however.
(Extracted from New Scientist, L2 November 1¥87)

Further steps oa ALIDS vaccine trail

A team of Dutch workers has found that compuunds
previously used to control blovd-glucose levels in
people unable tc process large sugar molecules may
prevent those infected with HIV from developing AIDS.

The potential vaccine is based on antibodies
vhich mimic the receptor molecule for HIV in human
cells. In vitro, the amtibodies bind to a
glycoprotein in the envelope costing of the virus,
preventiang it fros attaching itself to che cell and
thus inactivating the vicus.

Moreover, the researchers found that the
aniibodies neutralized three distinct isolates of
HIV-1 and oae isolate of the recently discovered
HIV-2. Previously, aatibodies raised against the
glycoprotein of one HIV isolate have shown little or
no activity against other isolates.

The Dutch ream has found that, because sugar
molecules from part of the HIV envelope glycoprotein,
the glucosidase inhibitors castanospersine
l-deoxynojirimycin can reduce HIV infectivity in

vitfo. The inhibitors have showa no side effects when
used to control blood sugar. (Source: Chemistry &

Industry, lo Navesmber 1987, p. 243)

Zidovudine in three dimeasions

The only drug that has so far shown significant
ability to prolong the lives of people with AIDS is
zidovudine (formerly known as AZT). Scientists
already know its molecular structure sand roughly how
LC vorks. Now researchers at the University of Dundee
ia Scotland have worked out the drug’s three-
dimensional structure, too.

Zidovudine is a2 wember of a group of drugs calied
nucleoside analogues, vhich resewmble the molecules
that make up the chzin of DNA. When HIV enters a
cell, the viral enzyme reverse transcriptase controls
the production of DNA from the viral genetic msterial,
R¥A. The enzyme readily sccepts zidovudine in place
of the notmal nucleoside thymi iine. When Che next
nucleoside tries to add on to .he giowing strand of
DNA, it finds chat the hydroxyl group te which it
would normally accach is missing.

Not all compounds where the nydroxyl group of
thymidine has been replaced by snother chemical grosp
have antiviral activity, however. This suggests that
the three-dimensional configuration of zidovudine may
play an imporcant role in determining the drug's
effectiveness. Patrick Tollin, together with his
colleagues John Low, also st Dundee, Herberc Wilson at
Stiriing, and Alan Howie at Aberdeen, set about
crystallizing zidovudine. They then bombardeu the
cryscal with X-rays in order t> study its structure.

Tne, found that the basic ur of the crystal wase
two moleciles of zidovudine, paired together with veak
hydrogen bonds. MNucleotides (and tneir analogues) are
made up of &4 sugar, a base and s phosphate group.
Normally, when these molecules make psirs joined by
hydrogen bonds, they join up symsetrically.

In the zidovudine cryital, the pair 1s
asymmetrical. Fach mnlecule 1n the psir holds the

bonds belween the three component parts - sugar, base
and phosphate - at different angles.
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Tollin suggests very reatatively thac .ae
flexidality of zidovudine mignt imply tnat it fits in
very easily with the growing solecule of DNA. The
aext step, he says, is to try to find features commoa
to those nuclecside analogues vith antiviral actiom,
snd determine whicn are crucial to Chis action.
(Source: New Scientist, 26 Noveamber 1937)

AIDS drug price

Wellcome has decided to cut the price of its AIDS
therapy Retrovir by 20 per cent 1in tne US and tne
EEC. The cospeny claims that it is passing on the
benefit of savings it has acnieved 1n production costs.

The nevw price will bring the cost in the UK dowm
from £5,000 ($9,060) to £4,000. The ociginal price
vas established in February 1987 before che drug had
won marketing approvals and tne menufacturing process
was fully developed. Wellcome justified Che original
price oa the grouuds "hat it cost £80 millioa to bring
the drug to market. (Source: European Chemical News,
21/28 December 1987, p. 244)

Livestock applications

Milk feed fights disease on the factory farms

At the Vieons Universicy fir Agriemltural
Science, researchers have deve .oped & milk-based feed
which has successfully kept fr.ctory-resared pigs and
poultry free of disease. Helarich Flossy, wvho is in
charge of the project, Zays chat the feed vorks oy
controlling the growth .:f rathological organisms in
the intestinal Cracts of the animals.

The active iagredient is a culture of symbiotic
bacilli - the "milk acid” bacteria whnich occurs
naturally in the scomachs snd inCestines of calves.
These bacteris help digestion snd control the
reproduction of malignaat micro-~organisms.

The cultures are grown in ordinary covs' silk and
dried st a temperature which does not destroy the
organisms. The powder forws part of a feed to plant
the useful bacteria in the animais. Tests so far snow
that the feed is cheaper and more successful than
antibiotics. (Extracted from MNew Scientist,

24 September 1937)

Embryo transfer techaiques

Farmers may be able Co :hoose the sex of
livestock babies as embryo transfer techniques are
developed, according to J. Sreenan of the Agricultural
Institute of Ireland. Many of the calves that are aow
raised for beef are really surplus dairy calves aat
totally suited to beef production. GC. Anderson of tne
University of California (Davis) has developed »
technique thast sllows determination of the sex of an
embryo with an sccurscy of over 80 per cent. The test
relies on detection of the H-Y antigen, wnicn 1is
present only on male embryos. A second antibody is
then added, which binds to the first ancinody and
fluoresces.

Researchers are also seeking s vay to separate
male-producing from fewsle-producing spers, but tnis
may be far in the future. J. Morrell of ctne Natiomal
Insticute for Medical Research (London, UK) is
attempCting O separate spers in & flow cytometer, but
with little success. (Extracted from New Scientist,
i7 September 1937)

The first test of a liposome-~bssed vaccine

What is believed to be the first US-spproved test
of & vaccine that uses liposomes co enhance the immune
response vill be conducted dy IGI (Vineland, N.J.),




The US Department of Agriculture has apptoved an IGIL
field test of a liposome-based vaccine for coatrolling
Nevcastle disease in chickeans, an affliction that
costs US growers moce than $200 million/year. To
stimzlate zthe immune response, the liposome must
persist in the body for at least seversl weeks. IGL's
iiposomes have the required stadility decause they are
not made vith the coanventioanal phospholipids, which
are destroyed by body enzymes. IGI bdelieves its
liposowme technology could lead to multicomponent
vaccine products that could eliminate up to two
innoculation procedures for the nation’s 50 millios
breeder hens. The company also is vocking on
liposome-based vaccines for large animal and human
applicatioas. (Source: Chemical Week,

23 Decesber 1987)

Agricultuzal applications

Biotechuology set for boom in agriculture

Biotechnology is poised to make a3 massive impact
on agriculture. Short-term prospects for its use are
already clearly evident as companies develop nevw wvays
to coatrol pests and disease in plants. Pest snd
disease coatrol is a priority target for agricultural
biotechnology. Firms are currently developing
products that provide plants with resistance to
disease, insects and herbicides. Diseases can cause
US production losses im corn, soyasbean, wheat and
cotton to the value of $1.6 billion per yesr.

Agracetus, the first company to field test s
genetically engineered plant, is tryiag to modify
plants with resistance to crown gall disease. The US
firm is using tobacco as its msodel, although the
discase causes wost problems with fruit and aut
production, viniculture and certain nursery production.

Rohs & Haas, in collaboration with Belgium's
Plaant Genetic Systems has tested plants engineered to
be resistant to caterpillar pests. The scientists
have transferred the Bacillus thuringiensis toxin gene
into tobacco. Many firms are now working to put this
toxia gene into other major crops.

A third short-term tacget is the development of
herbicide resistant plants. Ficres are looking to
deveiop resistance to the msjor herbicides such as
atrazine, glyprosate and chlorsulfuron. Most of the
advances have focused on tobacco as 1t Ls an easy
plant to sanipulate.

Du Ponct's agricultural products division and US
seed concern Norchrup King Co. recently announced
completion of field triasls with herbicide-resistaat
genetically manipulated tobscco plants. Tests
demonstrated that lwo of Northrup King’s robacco
varieties had been made resistant to Du Pont's
sulfonylures herbicides by the insertion of s
proprietary Du PonC gene.

The compary said genetically engineered plants
vere protected despite herbicide spplication rates up
to four rimes the norm vhereas tobacco plants withuut
the Du Pont gene were killed by the herbicide.

Within the next 12 to 24 months breskthroughs in
putting useful genes into commercially imporcant crops
will be reported. Seversl firms have reported limited
success inserting genes into corn.

[n the longer term biotechnology will shifc
beyond pest control targets. Industries sight esmploy
new plant sources for pharmsceuticsl or industrisl
profucts such as biodegradable plastics from
plan--based feedstocus.

Furthersore, the development of plants that can
fix cheir own aitrogen will change praductioa
economics of currea: crop productioa. (Source:
European Chemical Mews, 23 November 1987)

Eavir tal release data start to come in

There are nov data to coafirms that releasing
genetically manipulated smicro-organisms into the
envircoment caa be safe. Steven Lindow's “ice-miaus™
experiment, performed oa potato Cubers last sumeer, is
over. The dats on frost protection are still being
analysed; the data oa the eavircomeantal fate of tne
released Pseudomonas syringae are nesrly complete. la
a press release from the University of Califorumia
(berkeley), Lindow said that noae of the genetically
wodified ice-minus Yacteria have been detected beyoad
the experiment‘'s 30-metre bare soil buffer zone. Even
immediately after spraying, the aumber of bdacteria
deposiced oa the soil dropped off precipitously toward
the perimeter; alwost none were detected even
15 metres into the buffer zone. Tests will coatinue
for several moaths, to look for evidence of survival
and growth of bacteria within the experimental plot.

The US Eavironmsatsi Protection Agency has
approved the first field-test of a genetically
engineered micro-organiss under the Toxic Substances
Coatrol Act (ToSCA). The lfZ-wontn experiment vill
test che genetically engineered microbial tracking
system developed by Monsaato (St. Louis, MJ). The
bacter ium, Pseud as aurofaciens, coatains tvo genes
from Escherichia coli that sllow it to wmetabolixe
lactose. This marker is readily picked up on Lac
indicator pla‘es by a colour chaage in the bacterial
colony: thus the bacteria can be tracked easily oace
they are released., The test, wnicn is being conducted
by Clemson University (Clemsomn, SC) scientists at the
Edisto Research sad Education Ceatre, involves
applying the root-colonizing dacteria to winter whest
in seed furrows. (Source: Bioteshmology, Vol. 5,
Decesber 1€37)

Sudan’s magic tree

A series of comprenensive industrial feasibiiicy
studies are to be lauached soon 1n some of the poorest
patts of Africa where a commoa tree has been
identified as a potentislly lucrative new source of
pharmaceuticals and food.

Perhaps even more important, it is sbout to
produce a powerful economic incentive for stadilizimg
the deserts.

The United Mations Industrial Development
Organization's (UNIDG) inicial pilot study in the
Sudan has confirmed the enormous economic potentisal of
the indigenous balatines tree.

Canada, ss vell as the Pedersl Republic of
Germany, are slready backing the project. Further
suppott is expected frow various development aid
funds, the World Bank and other sources.

The stewm 8nd branches of the balstines tree often
end up as fizevood under the kettles of Nilotic
tribes. Less than 2 per cent of its inedible fruit .
reach the markets. Yer UNIDO's two-yesr pilot project
in the Sudan has identified it as the potentisl basis
of 8 $US 80 million pharmaceutical and food industry.

Zxperts from che Canadian Research and
Productivicy Council anslysed the fruit and assessed
the scorsge, trsneport snd industrisl processing
capacities of the Sudan and the socis! aspects of
hatrvesting and processing. Tnhey concluded that the




tree offers some of the world's poorest arid
countries - including those of the Sarel - a rich nev
source of medicines, pesticides, edible oil, animal
feed, nuts, soap aad fuel as well as hard-—curreacy
export Tevenues.

A discussion paper published in Ceres, the
journal of tre UN's Food and Agriculcture
Organization (FAO), aow places the tree ~ Balatines
aegrptisca, known vernacularly as heglig, lobs,
shashoba, tau, sarcaga and g-og-g-ogat - oo top of
the world's rapidly growing list of forest resources
of great and hitherto unknown potential value te
humanity.

The scientists have called for schemes to plant
moce balatines trees, especially ia desert areas, as
well as further research to maximize yields of
diosgenin, ethanol and edible nuts.

UNIDO is to spoasor a series of detailed and
comprehensive industrial feasibility studies on a
case-by—case basis before investment in suitable
areas.

The FAO paper adds that the managers of balatines
processing plants will kRave no difficulty finding fuel
for their operations. Every ton of whole fruit aslso
yields a good half-ton of hard woody shells
surrounding the kernel that are highly combustible and
ptoduce excellent charcoal.

The deep-rooting tree is comaonplace in semi-arid
regions. It lives for more than a ceatury, producing
an average of 125 kg of fruit a year.

To uncover the fruit's full poteantial, the study
team Left it standing overnight in water, stirred it
vigorously wiih s wooden stick and theu passed it
through sesh to separate the seeds. Subsequent
tests revealed that the pulp, msking up adbout a
third of che fruit's weight, coantained up to
72 per cent cardohydrates, mainly sugars, plus crude
proteins, steroidal saponins, vitamin C and some
sinecals.

Even wore valuaole is the fermeated mash left
afrer distillation of the ethanol and CO;. It is
rich in steroidal saponins which, upon hydrolysis,
form diosgenin, an important source of steroid drugs
such as corticosteroids, contraceptives and sex
hormones.

"Diosgenin is the most valusble product from
balatines fruit,” the study concluded, salthough drug
manu facturers now prefer cheaper substitutes.

But it is still possible for diosgenin to
make a comeback and dominace the world steroid market
provided it is offered at 3 low price with constant
supply”. Experts calculate that the Sudan alomne couid
produce 1,200 tons of diosgenin a year, enough to
sacisfy nalf the world demand and earn an export
income of $36 million.

After opening he kernel’s hard woody shell,
research workers found an almond-shaped seed
containing up to 30 per cent protein and 51 per cent
fixed oil, proportions similar co those of sesame
seeds and groundnuts. The seeds were processed into
seversi edible products. Tne Suden could produce fros
its axisting trees an esiimated 13,600 tons of edible
ail snd 24,000 tons of ke.nel cake. (Source:

Development Forum, Octobur 1987)

Croes-purpas: crope

Crops engineered to tolerate sodern herbicides
could seed a new race of farm weeds Tnat resists
attack by chemic~'s.

George Marshall, an agronomist from the West of
Scotland Agricultural College, says that herbicide-
resistant plants could one day becowe weeds themselves.
They may also spread their genetic trait of tolereance
to closely-trelated weed species or to plants that tnen
develop cross-resistance to more than one herbicide.

Marshall identified chemicals cslled
sulphonylureas snd imidazolinones as the herbicides
likely to be in greastest demand for the development of
herbicide-tolersnt crops. They combine a specific mode
of action with good weed control. They are not highly
toxic Co msammals. However, their increased use in crop
production is undesirable says Marshall, because the
tvo herbicide families share a similar mode of action.
They vould exert a2 heavy selection pressure on veed
flora which would probably respond Dy produciag
resistant versions of themselves.

lastead further research should be made on the
longer~term effects of herbicides on the abundance and
diversity of the weed flora. (Source: MNew Scieatist,
10 December 1987)

Bacterial weed killers?

Root-dwelling bacteria that attack weed seedlings
could replace some chemical veed killers.

The bacteria - called rhizobacteria - multiply in
microscopic “crevices™ between the root cells of weeds,
says Robert J. Kremer, a microbiologist with US
Department of Agriculture’s agr:cultural researcn
service.

Mr. Kremer has identified several strains of
rhizobacteris that attack velvetleaf, cockledur,
jimsonveed, pigweed and morning glory. They break down
root-cell walls or deliver toxins to leaves, cutting
production of the chlorophyll a weed needs to convert
sunlight into food energy. Rainstorms washed out field
tests lasc spring, but Mr. Kremer has more planned for
1988. Earlier this year Mr. Kremer reported that some
strains of rhizobacteria cause veed seeds to rot. The
seeds have tougn coats and toxic chemicals to ward off
enemy =i :robes, butr some rhizobacteris caa overcome
these defences. MNew tests show thac rhizobacteria
could get a boost from sowme commercisl pesticides,
including the herbicide butylate and the insecticide
carbofuran. (Extracted from Chemical Marxecing
Reporter, 7 Decewber 1987)

Genetrically engineered tobacco resist pests

By trensferring a gene from cowpea plants, british
scientists have engineered tobacco tnat can escape
damage from tobacco budworm infestation. The cowpea
g*..¢ responsible encodes for an innibitor of trypsia,
2% enzyme found in the gut of insects, sccording o
Vaughan A. Hilder, Angharad M.R. Gstenvuse, and
Donald Boulter of the University of Durhaa’s botany
deparcment and Suzanane E. Sheaermsn and
Richard F. Barker of the Plant Breeding Inscitute in
Cambridge. The trypsin inhibitcr presusably is a part
of the covpes’s natural defence system against pests.
In laboratory tests, expressios of the gene in tobacco
plants gave thes enhanced resistance to tobacco budwors
attack., The scientists note that the same gene could




be incorporated into other important crops such as
cotton Ir rice. (Reprinted wilth persission from
Chemical and Engineering Nevs, 16 Novesber 1987.
Copyrignt (1987) American Chemical Society)

Tield test approved for new biological crop

protectioa

Crap Genetics International Corp. has filed an
application with the US Enviroomentsl Protection
Agency and Department of Agriculture to field test its
aev delivery systea for biological crop protec-ion.

The tests vill evaluate CGI's genetically
engineered micro-organis=s in the eavirocameat.

Under an agreesent signed by CGI and USDA's
Agricultural Research Service (HXS), & rest will be
conducted oa federal land at ARS's Beltsville, Md.
facility im co-operation with OSUM scientists.

CGI's InCide Division uses recombinant DHA
technology to genetically alter plant-dwelling wmicro-
orgzanisws called endophytes so that they produce the
naturally occurring pesticide of Bacillus thuringiensis
(Br). Agricultural crops aand seeds can be vaccinated
vith the altered endophytes to protect them frow plant
pests. After inoculation, biopesticide-producing
endophytes are carried throughout the plant in sap
flowing in the plant's vascular system and, in effect,
confer immunity againsc specific pescs.

The first "InCide” product based on this
technology will be used to control the European corn
borer. According to an ARS publicatiom, the new
"InCide” system should give farmers a safer, easier to
use, less expeusive and wore effective product than
conventionai pesticides. (Source: Chemical Marxering
Reporter, 18 December 1987)

Field test for bacteria to go shead

The US Eavironmental Protection Ageancy (EPA) nas
approved the first field test of a recombinant
organism to fall under the Toxic Substances Control
Act (TSCA). A unanimous vote by EPA’s biotechnology
advisory committee has clesred the way for Monsanto to
field test a sctrain of fluorescent Pseudomonas
aureofaciens containing lacZY marker genes that will
allow the strain to be trscked in the environment.
Monsanto plans to introduce genes for agriculturally
beneficial proteins into the strain, snd the marker
genes vill be used co assess the movement of the
engineered bacteria. The field test is scneduled to
begin in late 1987, in Blackville, South Carolins.
(Exrracted from Mature, Vol. 329, 29 October 1987)

Food production and processing

Toxicity tests for food enzymes

British toxicologists are about to esbark on a
research project to develop & non-specific test for
ensuring that there are no unknown toxins produced in
food enzyme preparations, provided they can persuade
the enzyme producers snd other food companies to
present some of the funding.

fn 1982, tne UK Commictee on Toxicity concluded
that there was no dcubl that some micro-organisms used
to make food enzymes could, under certsin conditions,
produce toxine.

{n the absence of sufficient dats, most of the
enzymes not rejected entirely were consigned to
group B, & toxicological category indicating
provisional acceptadility for use in food.

Now, five

years later, scienlists at the toxicology research
association BIBRA and tre Leathernead Food Researcn
Association nave put forward proposals for research oa
tests that might focrm the basis of a dattery of assays.

These tests, which involve cell cultures,
protozos, brine shrimps and germinating seedlings,
vould provide & cheap and quick way to determine
whether any unidentified toxins are produced aloag
vith enzymes. They would be used to evaluate an
eazyme for regulatory approval, but not, At seems to
test different batches of enzymes on a regular basis.
(Source: Chemistry and Industry, 19 Octover 1¥37) .

Oxoid‘'s sflatoxin test kits

Oxoid Ltd. nas lsunched s series of sflatoxin -
testing kits in response to the growing avareaess of
the threat posed to health by the preserce of
potentially carcinogenic aflatoxins in all types of
food. Based oo moaoclonsl saribody tecnnology, usiag
immunoaffinity columns, the extraction process removes
the full range of aflatoxins. After concentrastion,
the afistoxins are eluted from tne colums for
analysis by fluorescence. (Source:

Biotechnolo
Bullezin, Vol. 6, No. 10, November 139¥7)

New method o hold remin

Bioprotein Canada, the University of Guelph and
the Canadian National Resesrch Council have developed
Biobone, a8 mstrix made from waste chicken bones, to
hold enzymes. One application will be to nold renin
used in cheese making. Nenin is ususlly just poured
into the var, and tnus can only be used once, but
Bioboane could hold renin ia place for its reuse. It
is still not clear wnetner Biobone could be used for
cheesemaking on a commercial scale. (Extracted from
Nev Scientist, 24 September 1987)

Nev chymosin approved for production

Pfizer's new chymosin is the first food additive
involving s fermentation process using a genecCically
engineered organism to gec FDA approval. The
milk-clotting enzyme is the active component of calf
rennet, wnich has long been tne asin wilk coagulaat
used in the production of high quality cheese. Calf
rennet is trsditionally obtained by extractrion from
calf scomacns, and fluctuates in availability and
price.

Development of the fermentation-produced chymosin
involved developing s commercially practical process,
and the synthesis of the "nature-identical”
prochymosin gene, a ms jor feat because of its
complexity. Pfizer then used rDNA techniques to
insert the prochymosin gene into a nost micro-organism
used in the fermentation process. The micro~organism
is not present in the final product. Pfizer will
produce chymosin under the appropriaste NIH guidelines
for rDNA researcn in & new facility in Terre Haute,
IN. (Extracted fros Chemical Marketing Reporter,

7 December 1987)

Developing superior edible oils

The application of biotechnology to crop plants
to develop adible oils wath improved fetty-acid
composition and superior processing and formuletion
chsrscteristics is the sim of a brosd agreement
between Du Pont and DNA Plant Tecnnology (Cinnsminson,
N.J.). Inicisl emphasis will focus on development of
superior vsrieties of rapsssed, sn emerging msjor
source of edible oil. The companies plan eventually
to form s marketing joint venture. (Source: Cheascal
Week, 16 December 1937)




Synergen es firsc cisl product

Syaergen, Inc., of Buuldar, Co., announced the
opeaing of a plaat by Coors Biotech Products Cowmpany
tor the commercial production of riboflavia using an
improved micro-organism developed by Synergen. The
vitamin will be for human use and for use in animal
feed a3 a nutritioaal supplement. This new commercial
production process for riboflavin results from a joint
research effort between Synergen and Coors Biotech.

Synergen applied its proprietary techniques of
geaetic strain improvemeat to significantly increase
producticn levels of riboflavin over existing
processes, making this the best microorganism
available for commercial production of the vitamin.
Coors Biotech developed the fermentation and scale—up
techniques and will be respounsible for production and
marketing activities.

Commercial quantities of the vitawin will be
manufactured in early 1988 in the Coors Biotech-owmed
fermentatiosn plant in Winchester, Kentucky. Synergen
will receive a percentage of revenues generated by the
sale of this product witn first commercial sales
expected by the end of tne first quarter of 1988,

Synergen and Coors Biotech are also aearing
completion of a second project in which they are
developing a nacural food colouring agent, This
product, which should tegin commercial production im
214-1988, would also be produced at the Kentucky
plant. (Source: Company News Release,

I December 1987)

Protein from Aantarctic «wrill

A technology for obtaining protein from Aatarctic
krill has been developed at the Institute of
Experimental Biology, Warsaw (Polish Patent
No. 135946). The protein thus obtained is suitable
for use as animal feed and also for human coasumption
purposes. The technology developed features che
following advantages: che preparation of relatively
unchanged, native proteins and che elimination of s
considerable amount of non-protein coxponents of the
raw material (both those soluble and insoluble in
vater) and easy process coatrol. The technology is
applicable both for fresh and frozen rav materials.

Disintegrated fresh or frozen raw msterial is
mixed with water or an aqueous solution of a salt
(potassius or sodium chloride) for a period of up to
four hours. A proteinases inhibitor may be added to
that solution in order to protect the protein agsinsc
decomposition, so that it does anot lose its biological
properties. The insoluble parts of the raw material
are then separated, including the chitin, whereupon
tae protein is separated out and precipitated.

In order to precipitate the protein, the solution
is acidified up to a pH value of 2.5 to 6.0 by means
of a non-toxic acid, heated up to s tempersture of
320 co 370 K or treated with organic solvents.

Acetic, citric, hydrochloric or lactic acids are used
in the former case, while ethanol or acetone are the
organic solvents employed in the latter case. The
precipitated protein is separated by a standard
technique i.e. by filtration or ceantrifuging.

Process yield figures: dissolution of some 60 to
70 per cent of the protein contained in the ctaw
asterisl, precipitacion of sbosc 70 to 80 per cent of
the dissolved protein. (Source: Polish Technical
Revievw, No. 5/1987)

Coaplex utilization of whey

The Dairy Industry lustitute, Varsav, has
developed a complex technology of whey utilizazioa by
a micro-biological technique. A patent application 1s
being filed with the Polish Pstent Office. This
mathod gives the possibility of processing wney into
such valuable products as neutral spirits, fodder
yeast, edidle fat snd animal feed. In comparison with
cthe wheay processing methods employed at preseat, the
aev technology exhibits a aumder of significant
advantages, iacludiag the following: (a) considerably
reduced plant equipment iavestment outlays; (b) wvhey
concentratioa to increase the lactose coateat is
vonecessary (considerable energy savings are
attained); (c) the lactose fermentation yield to
alcohol excees 80 per cent; (d) highly economical
alcohol separation process and most effective
preventioa of foaming, thanks co the application of
distillatioa coluans of special coastructioa (Polish
Patent pending). The alcobol obtained after a
single-stage rectifying process conforms to the
superior grade requiremeats.

The overall eaergy balance of the process 1is
positive. A whey utilizacion plant based on the new
techaology is now being erected at tne Dairy
Co-operative at Szczebrzeszyn. This plaant will be
processing 100,000 litres of whey daily to vield sbout
2,000 litres of neutral spirits, 500 litres of wney
fat, 10,000 lictres of a protein conceatrate containing
4 per cent proteins and 8 per cent dry matcer as vell
as some 500 kg feed yeasts.

The dairy plant effluents will contain a whey
decoction in the form of water with a small amount of
mineral salts (chemical oxygen dewand of that
decoction is equal to about 10 per ceat of the whey
demand). (Source: Polish Technical Review,

No. 5/1987)

Simultaneous utilization of shark meat and skins

Industrisl methods applied hitherto for utilizing
the sharks caught mske it possible to obtsin eitner
edible meat or shark skins oniy. The nev technology
for processing sharks (Polish Patent No. 132211),
developed at the Marine Fisheries Institute of Cdynia
makes possible the simultaneous recovery of both those
valuable rav materials.

It offers a simple and efficient separation of
edible meat from other elements of the body used as
rav materiale for other processing stages (e.g. skins,
livers, etc.) met vith aboard mediua-sized fishing
vessels.

Other advantages of this technology are as
follows:

(a) Simple mechanical transport of the fish onto
the decx and then into the deep freezing
section; the transport can be arranged
using che transport facilities and equipment
existing aboard the fishing vessel, and

(b) Possibility of deep~freezing the final
fillets ia refrigerscing plant equipment.

The nev technology consiscte of & suitable
technique of slitting the sharks that are divided into
tvo segments from which the fillets are cut out. The
division into segments is done by means of a lateral
cut in s plane perpendiculsr to the spine. The
fillets thus obtsined, the final product of




processing, do not require sany further cleaning and
are easy to store prior to the final processing on
land.

The obtzined skins are first fleshed, washed in
outboard water and sub jected to successive
preservation steps.

This technology has been applied successfully
aboard the WIECZND vessel owned by the Marine
Fisheries Institute. The freezer trawler KULBIN is
nov being recoastructed in order to utilize that aew
technology (the KULBIN is designed for large fish
catching). (Source: Polish Technical Review,

Bo. 5/1987)

Better preservation of fish

Fish should be bathed in vater at 90° C for
five secounds before being chilled in ice and sale,
extending storage life from three to five weeks. The
not water bath kills bacteria on the fish, making the
chilling more effective at preserving fish. In most
tropical areas, wnere refrigeration is lacking, huge
amounts of fish must be thrown away because it
spoils. The hot bath might be replaced by immersion
of the fish in a 5 per cent potassium sorbate solution
or chnloride dioxide. Quality and tasce of the trested
fish are unaffected. {(Extracted from New Scieatist,
17 September 1987)

Fish biosensor

Pegasus Industrial Specialties (Toronto, ON) and
Canpolar (St. John's, NF) are developing machines that
guickly show if fish is fit to eat. If either firm is
successful, the result way be Canada's first
commercially marketed "bioseansor”. Both firms plan to
market probes that use enzyme—coated e)ectrodes to
measure small amounts of foul-smelliny sibscances
accumulating in fish. Pegasus said it is rearly ready
to begin producing a probe developed by the Nstional
Research Council that will perform tests in under six
asinutes. The firs plans to make improvements to MRC's
basic design. M. Thompson, co~director of the
University of Toronto's biosensor research group, said
most work %0 far has been done in the laboratory. The
emerging technology may have uses in medicine,
environmental quality coantrol and defence. (Source:
Finaancial Post, 15 November 1987)

New fruit and vegetables

RJR Nsbisco will jointly develop bioengineered
fruits and vegetsbles with Bio-Technica International
(Cambridge, MA). The new plants will purportedly be
more nutrictious, tastier and disesse resistant.
Neither firm will reveal full details or the financial
considerations of the venture, but Bio-Technica says
the collaboration could yield new varieties of crops
such as seedless green peppers, supersveet peas and
dry-roasted nuts that would have s nuttier flavour.
In addition, it plans to develop vegetables with
higher protein content. For example, broccoli would
contain the same protein as eggs minus the
cholesterol. (Extracted from Business Week,

5 October 1987)

Energy and environmental applications

Useful bacteris

Bacteris are in great deman) these days in the
battle against environmentsl poisons. The Kraftwerk
Union (KWU) has developed s new purifying plant for a
factory producing potato sterch. It trsnsforms
2,060 cubic metres of sewage every day into, for the

most part, gas vhich then provides almost all the
tequiced energy which the factory aeeds for
production. The University of Hoheaheim ia Stuttgart
also thioks very highly of the voracious bacteris
vhere thousands of millions of these minute microbes
hunt a poison which unril today was impervious to sall
sttempts to destroy it: unitrate, which is found in
fertilizers. First Lrials were very promising. The
microbes can also deal with extremely high
concentrations of nitrate; they break it down into
harmless nitrogen. If nitrate enters the human body
it is trsasformed there by bacteria into mitrite.
Mitrite is highly suspect as a cause of cancer.
{Source: Scala, January/February 1988)

Algae fuel petrol research

Research is under vay to produce algae for
conversion to petrol. Scientists st the Solar Emergy
Research lastitute (SERI), in Golden, Colorado, are
screening specics of algae for their ability to produce
large amounts of fats and oils. Algae produce these
compounds as food reserves, and in some cases between
50 and 70 per cent of the biomass of these plants may
be oils. When produced in large quantities, these can
be converted into fuels by chemical conversion
processes such as cracking or transesterification.

The research institute is developing the
technology in conjuncrion with Microbial Products, a
company based in Connecticut. The institute is
concentrating its efforts on screening thousands of
strains of algae, while the Connecticut company is
developing culture techniques. The researchers
believe the technology is most likely to be
commercially successful in the southwestern US, where
land and sunlight are plentiful, and temperacures
favourable.

Most of the promising algae are diatows and the
most useful species come from puddles or larger bodies
of fresh water in the southern US, The SERI
scientists are searching for strains of species that
aot only produce large smounts of oils, but are also
tolerant of high salt concentratiouns and vide
fluctuations in temperature.

Little research has so far been directed towards
the chemical conversion process needed to turn the
algae into fuel. However, it is estimated thast petrol
prices have to reach $1.6 per gsllon in the US, only
about £1.20 per UK gallon, to make the whole programme
economic. SERI are currently investigating the
genetics of tne slgae to produce even better strains.
However, the scheme is long-term and it is not
expected that the process will be ready for industry
to take over until the year 2010, (Extracted from New
Scientist, 24 September 1987)

Mschine processes organic waste to cattle feed

NL Techno Sales’' new Biomate machine uses
biotechnology to process various organic vaste
materials into odourless cactle feed. Designed to
cope with the huge amount of industrial garbage
discharged by resctsursnts and processed food
companies, the mechine has a built-in fermenting vat
capable of holding 200-2,000 litres of waste and .
specisl ceramic grsnules treated witn 23 different
fermentative serobic germs., The mechine dissolves
protein and fat in kitchen refuse, wood chips, cattle
dung and other wastes into feed substances such as
aitrogen and other substances such as carbonic-acid
gas and water, Processing takes 8-24 hours and is
accomplished without genersting offensive odours.
(Extracted from Asian Wall Screet Journsl,

31 August 1987)




Hazardous waste treatment

Bioremediation for hazardous waste trestment is
gaining commercial acceptance due to irts cost
effectiveness. Acceptance should increase as more
vaste treatment firms iacorporate bioremediation as
one of several rtechnologies they offer clients, rather
than as a solution tor sll problems. Critics have
downplayed the practicality of bioremediation, srguing
that its application is limited, and poinl out that
the waste stream at a particular site may coansist of
various compounds from several sources, only some of
which may be vulnerable to biodegradation. However,
proponents tout bioremediation as only one component
in a larger treatment approach. G. Brubaker of
International Technology's ARE Group notes that wvaste
treatwent companies can blend tecnnologies and make
them work together synergisticaliy. The most obvious
way of combining different treidtments is to physically
remove as asch material as possible from a site, and
stimulate micro-organisms to consume the rest.

One aspect of biodegradation that is sometimes
exaggerated i1s that laboratories breed microbe
superstrains. I[n fact, wost waste management
firms that offer the service do not breed microbe
‘Rambos’, preferring instead to stimulate organisms
in the soil by feeding them the right nutrients,
streagthening their natural ability to digest tne
conraminants. Ecova recently found a site where
the soil was not permeable encugh for in-situ
treatwear, so it first air-stripped the volatile
organics, then biodegraded the semi- and nouvolatile
organics by removing the soil to a closed
greenhouse-like facility in a process called solid
phase trestment. (Extracted from Chemical Marketing
Reporter, 23 November 1987)

Bioremediation techniques

ERT nas successfully tested a biological wmetnod
of treating hydrocarbon hazardous wastes.
Bioremediation techniques could dispose of an
estimated 80,000 cubic yards 2f sludges and
70,000 cubic yards of soil and sand in a test lagoonm
laced with toxic petrochemicals. The waste hauler
that Jumped wastes at the site went out of business
sad deeded the site to the permsnent school fund of
the state of Texas. Laboratory sand tank tests did not
provide sufficient information about hcw to clean up
the site, so part of the lagoon itself was partitioned
off for testing. Compressors were installed to aerate
the water anc sludge, and fertilizer was added to
encourage micro-organisms in the poad to grow. No
hazardous volatile emissions were generated by these
processes. The microbes converted organic compounds
to harmless by-products, water and carbon dioxide. A
suction dredge sucked up sediments and released them
s0 that they could settle out slowly while microbes
worked them over. (Extracted from Chemical Week,

11 Novermber 1987)

Microbes to track organisms

Monsanto will release a genetically-altered
microbe to help scientists track other genetically
engineered organisms in the environment, with the
approval of the US Environmentsl Protection Agency, as
parc of President Reagan’s plan to regulate
biotechnology. Clemson University scientists are
helping Monsanto, Pseudomonas sureofsciens was
altered by inserting two genes from E. coli to produce
lactose, a natural sugar. The Pseudomonas microbes
were sprinkled on a gel mixture containing lactose as
the sole nutrient. Tnose that accepted the new genes
thrived on the gel and appeared as tiny white dots.
Monsanto then refined the system by adding a chemical
dye to the gel, turning sltered microbes able to

synthesize the dye blue. The systes may be used in
other microbial products. The microbe is the thard
gene—altered micro-organism the EPA has allowved to be
released into the environmeat in 1987. (Extracted
from New York Times, 21 October 1987)

Coal desulphurization

A coal desulphurization process in which inorganic
and organic sulphur are oxidized by micro- organisms 13
under development at the Idaho National Engineering
Laboratory (INEL) in Idsno Falls. Pyritic sulphur is
removed by introducing Thiobacillus ferrooxidans
bacilli to an aqueous slurry of crushed coal. Tne
bacteria oxidize the sulphur from rthe insgluble
sulphide to soluble sulphate. BRemoving the organic
sulphur is a more difficult problem. Researchers have
been working with various micro— organisms thal break
the chemical bonds sc that the sulphur can be
dissolved. (Extracted from Chesical Weex,
18 November 1987)

Bioreactor to degrade DMF

Toyo Polymers nas developed a bioreactor that
degrades dimetnyl formamide (DMF), wnich is generated
during the production of acrylic fabrics, synthetic
[eather and paints. The core of che dioreactor
contains a resin in which a special strain of aerabic
bacterius is immobilized. The bacteria coavert DMT to
carbon dioxide and nitrogen gas, reducing
councentractions to 3 per ceat. Current decontasination
techniques using distillation cannot economically
reduce DMF conceantrations to under 10 per cent, so that
liquids containing DMF are released to the eavironment
sfter being diluted. Small amounts of DMF are not
thought to be harsful, but chromic exposure can cause
Liver daaage. Toyo Polymers is conducting s market
survey to assess demsnd for the bioreactor.

(Extracted from Bio/Technology, Vol. 5, December 1987)

Extraction industry applications

Microbisl metal recovery expanding rapidly

Virtually all major copper producers now use
micro-organisms to some extent to extract and
concentrate the metal, accounting for approxisately
20 per cent of world production. Microbisl metal
recovery is currently s $450 million business in the
US and ia growing at a rate of 12-15 per cent annuaily.

Continuous processes for bioextraction of gold,
silver, cobsit, snd msnganese are nearing
commercialization, promising s rapid expansion of the
field. Genetic engineering work now under way with
T. ferroxidens and other microbes promises to improve
the efficiency of bicextraction processes at low
temperatures and high coancentrations. (Scurce:
Advanced Materials & Processes inc. Metal Progress,
November 1987)

Coal purification and liquification

Scientists are researching the use of microbes
and fungi for the removal of pollutsnts from coal.
D. Spencer of the Electric Power Research Institute
(EPRL) predicts that such organisms can make cosl
deposits as valuable sas oil deposits. The US Energy
Department has spent $5.7 million over tne past four
years for research into biological techniques to
purify and liquefy coal, while EPRI is spending
$500,000 per year on biological cosl-trestment
projects. Some scientists also foresee using micro-
organisms to turn coal into natural gss. Houston
Lighting & Power, for instance, 1s coaverting coal
into wethane gas with the ute of bacteria. (Source:
Business Week, 16 Novewver 1987)




Biologtcal gold recovery

Carolin Mines may produce gold from its property
near Hope, British Columbia. Giant Bay Resources and
Wrignt Engineers (botn of Vancouver, BC) have agreed
to carry outl 3 six-wonth metallurgical test and study
of Carolia's mine. The miue, that closed in 1984
after operating driefly, had several technical
problems. Giant Bay believes its bio-leaching
tecanology might improve goid recuveries, wnile Wright
will tackle the mine’s effluent control trouble.

Extracted from Financisl Post, 8 Novewber 1987)

Cheaical applications

Lavender pigment Dioreactor

A Dloreactor fnat can coatinuously produce the
blue pigment of lavender flowers for up to three
months has been developed by Kyoto University
researchers. The lavender plan: cells resain viable
because they are immobilized in a special hydropailic
PVA resin polymerized by exposure to lignt. Thne
immobilized cells are then immersed in culture medium
supplemented with cysteine, an amino acid. Since few
blue or purple dyes can be used as food additives,
lavender pigment is in demand as a food colouring.
(Extracted from Bio/Techno'.ou, Vol. 5, December 1987)

Industrial microvivology

Biotecnnology potential in acomas ard flavourings

Tne food sector's coasumption of natu.-l
flavourings and atomas is rising by about 10 per cent
per year, although the cosmetics, detergents and
toiletries sector nolds the lion’s share of the
market. The availability of trees and flowers for
perfume production is falling, and increasing emphasis
is being laid on using wmicro-organisms such as yeasts,
bacteria and fungi to produce aatural flavourings aad
aromss. As Chey can be grown in the laboratory supply
is not sub ject to seasonal variation as with higher
plants. However, methods need to be optimized before
they can become competitive. (Extracted from Chemical
Rundscnau, 25 September 1987)

Further uses for algae

Algae could be cultured to produce urganic
chemicals, according to researchers at Queen Elizabeth
College (London). Large banks of tubes can produce
algae very efficiently even in low levels of
sunlight. The pnoto-bioreactors can produce 200 times
as much algae as a comparable area of pond.
Temperature, salinity, acidity, and nutrient and COg
concentrations can ali be carefully contrclled. Some
species of algae might be used to produce
ecosapentanoic acid, gamalinolenic acid, betacarotene
or pnycoerythrin (an extremely expensive red dye).
{Extracted from New Scientist, L October 1987).

A dry microbiocide

Mogul (Cnagrin Fails, Onio), a division of Dexter
Corp., has developed a dry microbiocide for
controlling algae, dacteria and fungi in commercial
and industrial recirculating cooling-water systems and
air washer sysltems tnaC use mist eliminators. The
product, Mogul A-48Z, ts a nondusting powder sealed in
porous, premeasured packets, it is effective over a
wide pH range and nas 4 stable shelf life, Use of rue
microbiocide requires no elaborate feed systews and
avolds difecc exposure to the chemical., The Us
Department of Agriculture has authorized the use of
the new producl in cuoling water [hat does nol contact

toud products. (Source: Cnemical Week,
L4 October 19Y87)

E. PATENTS AND INTELLECTUAL PROPERTY ISSUES

EPO pateat infringement dispute

Amgen and Genetics Institute nave firled lawsuits
againsC each other over patents on erythrapoilet:n.
Generics Institute claims tna¢ Amgen has infringed its
patent for the compound, for purifying the compound
and for resultant pharmaceuticasl preparacions.
Amgen's countersuit also cnarges patent infringement.
EPY could be given to kidney dialysis patieats to
reduce the need tor plood transiusions. Amgen's
patent covers intermediates used in the production of
EPO. The dispute rould be settied through a cross
licensing agreement. (Extracted from Chemical
Marketing Reporter, 1 November 1937)

New proposal

The US Patent & Trademark Office has proposed
that those seexing to patent a biological substance
submit & sample of the material along with the patent
applicacion. The proposed rule will include formal
requiremenats on type ani quantity of the biological
materials that sust be jubmicted. It would require
samples of ma.erials capable of self-replication to ve
submitted. Tne proposed rules would cover bacter:a,
fungi, yeast, algae, plant cells, cell lines and
seeds. Substances such as protelns ind enzymes will
be excluded from the requirements. (Abstracted witn
permission from Chemical and Engineering News,

14 September 1987. Copyright (1987) american Cueamical
Society)

A patent for protein-design system

Genex (Gaithersburg, Md.) has von a pateat
(US 4,704,692) for a computer-based system for the
design of single-chain proteins that are engineered to
function like monoclonal antibodies. The proteins are
simple antigen-binding molecules that are much smaller
tnan monoclonals and can be more quickiy cleared from
the body. Compared with monoclonals the proteins
provide reduced toxicity and immunogenicity, greater
stability, improved attachment of imaging or
therapeutic agents, and improved binding pertormance
when immobilized. Because the Genex-designed proteins
can be produced in microbial fermentation systems,
they are expected to be cheaper to produce than
monoclonals. (Extracted fcom Chemical Week,
18 November 1987)

Biogen receives hepatitis-B antigens patent

The US Patent & Trademark Office nas issued
Biogen US Pacent No. 4,710,403 covering the
manufacture of all hepaticis-B surface and core
antigens produced oy genelic engineering techniques.
The recombinanr antigens are necessary to produce
vaccines and diagnostic Kits for hepatitis-b. bBiogen
claims that the patent grants the company Che right to
exclude other companies from manufacturing or
marketing hepatitis~b vaccines and diagnostics
produced in the US by reconbinant DNA technology. Tne
company received a pateat covering recombinaat
hepatitis-B surface and core antigens from the
European Patent Ofttice in london earlier in 98],

This strengthening of patents is likeiy €o nave
"a favourable impacl on tne company's financial
position', according to a company spokeswoman. Biogen
nas no intentlon of making pruducts itseif witn che
technology covered by the paten. but has licensed fo
Wellcome and ureen Cross.

Other products to be covered by the US patent,
according to Biogen, tnclude (he recombinant vaccines
made by Merck and Co. and SmithKline Beckman.




Bilugen expacts to apply for a broader application
for 1ts Furopean patent. Tune company also hopes tnat
the US Congress will close a loophole in process
patent legislatton. Current legislation allows
companies to make products, covered by a US process
patent ovutside the US for import.

Legislation ic now pending i1n Congress proposing
to prohibit violation of process patents. There is no
clear 1iadication when this bill will be passed as it
is part of a larger bill covering trade issues.

Clearly the tigntening of tne process patent
legislation would boost Biogen's claims for
roya'ties. Royalty revenues would give the
biotechnology firm a mucn needed boost. Biogen is
still reporting losses from its operations. Total
revenues for the third quarter rose by almost
$i million to $2.6Y million and losses were pegged
back slightly to $6.99 million froa $7.52 million in
tne same period last year.

Similar forctunes were reported for the nine-munth
period. Revenues stood at $9.34 million compared with
$3.37 miliion last year, witn lcsses of $19.21 million
compared with a $20.46 million deficit for the
nine-montn period last yzar. Continuing losses were
the main reason for selling Biogen's Geneva operation
to Glaxo Holdings during tne quarter. (Source:
Chemical and Engineering News, 7 December 1987, p.6
and European Chemical hews, 14 December 1987)

Genentecn's "iadustry-encompassing patent"

Genentech inc. has finally been awarded a broad
patent covering the basic techniques used in the
oiotecnnology industry. The company first filed its
claims 1n 1974, but its applicacion got caught up 1n
the wnole issue of whether or not it was possible to
patent new life-forms.

The patent includes [5 claims; sowe exceedingly
specific, and others sweepingly broad. The first and
proadest claim establishes Genentech's proprietary
right over any "recombinant DNA cloning vehicle
suitable for the transformation of a microbial nosc”
that coasists of a control region regulating the
expression of a structural gene, where the gene coding
for the polypeptide is in tne correct reading frame
for expression, and the polypeptide is in recoverable
form. The other 14 claims cover specific plasmids
used as cloning vehicles, including those containing
the Eschericnia coli lac and tryptophan
operon-promoter systems. Genentech also lays claim to
plasmids thac produce mammal ian normones or
polypeptides in general, and specifically ones that
produce proinsulin, growin normone, and the A and
B chains of human insulin.

Already tissued in 20 countries, the Genentech
patent is the industrial counterpart of the [andmark
Conen-Buyer patent i1ssued to Stanley Cohen of stanford
University and Genentech ¢o tounder Herbert Boyer of
the University of Caiiforn «. The Cohen-Boyer patent
covar-ga the splicing of geucs from one organism o
ancther. [he latest patent, issued to co-inventors
Prs. Keichi Itakura and Arthur Riggs of the City of
Hup» research institution, Los Angeles, covers methods
f oroducing usetul commercial products, via

meatation, from the resulting recombinant
c4anisma. The original City of Hope work was carriad
with Genentech sponsorship.

Licences could cost 1 per cent of sales
Competing companies are still unclear about the

implications of the [takura-Riggs patent. Genentech
must now steer a middle course between setting a

licensing royalty rate high enougn to generate useful
wncome , wnile avotding a racte so bigh that it forces
potential licencees to challenge the patent. Tne
usual rate for non-wxclusive Jicences of tnis xind
ranges between U.) per cent and 1 per cent.
(Extracted from biocecnnology bulletin, Vol. o,

No. 10, November 1987 and Nature, Vol. 330,

12 November 1987)

Geaentech loses ngh case

A legal dispute between Genentech and Eli Lilly
over recombinant Numan rowtnh normone nas prompted a
teview by US Congress of the Orphan Drug Act, the law
intended to give commercial protection to coampanies
making treatments for vare diseases.

Genentech filed a case against the Food and Drug
Administration (FDA) in Marcn, after the FDA approved
Eli Lilly's form of recombinant human growth hormone,
Humatrope , under the Orpnaan Drug Act. Humatrope
differs from Protropin by one amino acid, so it was
considered a new drag by the FDA. Humatrope is aiso
used to treat dwarfism, and Genentech claimed that its
marketing exclusivity for Protropin was being
infringed.

Genentech sought to void both its own and Lilly's
protection under the Orpnan Drug Act, claiming that
neither Protropin nor Humatrope was 2 "nevw drug”, and
that neither should be protected by tne act, but a US
Federal circuii court judge dismissed that argument,
upnoiding tne rignts of Elt Lilly to warker their
drug. (Extracted - Nature, Voi. 329,

1 Octover i987)

Unigene gets patent

Unigene Laboratories, Inc., Fairfield, N.J., has
been 1ssued a US patent or 1ts proprietary enzymatic
process for production of a broad cluss of hormones.
Tne two-step process, employing recombinant DNA
methods along with Unigene's amidaring enzyme, can be
used to produce hormones that are structurally
identical and equally potent when compared witn tueir
natural counterparts, the company says. Research
indicates tho substances have an important role in
regulation of metabolic processes and transmssion of
nerve impulses. (Source: Chemical Marketing
Reporter, 7 December 1947)

Diagnostice patent

Enzo Biochem has secured the exclusive rignts
from Yale University of a4 patent tnat is essential to
the development of non-radioactive DNA probe
diagnosC.cs., The pateanr, Us No. 4,711,935, protects
all lengths of nucleic acids, both RNA and DNA, linked
to biotin at specific positions, says the company.
Biotin serves o anchor detection systems to nucleic
acids, making them visible. The company claims that
their proprietary biotinylated prodes nave a much
longer shelf life, are less expensive to produce, and
present no nealtn hazard or licensing and waste
disposal problems relative to tneir radioactive
counterparts. (Abstracted with permission trom
Cnemical and Engineering News, 21 Deccmber 1987.
Copyrignt (1987) American Chemicai Society)

Computer ized proteins

Gene has been granted a U5 patent on 1its
computerized system for designing novel preteins.
Proteins designed so far are single-chain
antigen-binding molecules that act like monoclional
antibodies, but with reduced toxicity and
immunogenicity, (source: Chemical Marketing
Reporting, 16 November 1987)




F. BIO-INFORMATICS

Rapid growth of US biotechnology predicted

US sales of diotechnology products will grow by
more than 30 per cen- annually in the aext decade,
according to Consulting Resources Corporation. Tne
market analysts fredict, in a new study, that sales
will rocket from cnis year's $660 million to
$10,200 willion in 1997. The study "The coming profit
opportunicies ia diotechnology: a nev assessaent” is
available from Coasulting Resources Corp.,

6 Northbrook Park, Lexingron, MA 02173, USA.

The scudy acknowledges that industrial
development is slower than initially expected by some
people, and that the financial performance of
biotechnology companies has generally been
disappointing.

The greatest growth, according to tne study, will
take place in human tnerapeutics, led oy tissue
plasminogen activator (tPA). Tnis area, foliowed by
human diagnostics and sgecialty products, is expected
to be tne most profitable market segment.

One of the interesting aspects of the future of
US biotechaology is the influence that contaminant
monitoring tests will have on society, despite the
relatively low profitability of the business seguent.
Off-tne-shelt kits for detecting very low levels ¢f
pesticide residues in food and water, or hazardous
chemicals in the home or workplace, are going to
become widely available at prices the individual
consumer or employee can afford. (Exctrac=ed from
Chemistry and Industry, 1G October 1987)

Basic biotecnnology

Academic Press has publisned a new introductory
text which elucidates botn the fundamental principles
and applications of biotechnology. Under the title
Basic Biotechnology, it is aimed at advanced
undergraduates of applied biology, wicrabiology,
biochemical and chemical engineering, together with
graduates in pure science and general engineering who
are involved in biotechnology products. It would also
be useful for researcn and industrial staff wno desire
to broaden their knowledge of the subject.

Tne book is edited by Jonn Bu'lock of Che
Weizmana Microbial Laboratory of the Department of
Chomistry in the University of Manchester, and
Bjorn Kristiansen of the Department of BioScience and
biotecnnology at the University of Strathciyde.

The book is well produced and covers all areas of
biotechnology from the biochemistry of growth and
metabolism, through microbial process kinetics to
bioreactor design and downstream processing. There is
ample coverage of sterilization and instruwmencation,
together with microbial screening, selection and
strain improvement.

The latter half of the text is devoted to
practical applications, such as microbial biomass as s
protein source, enzymes as bulk products and the
production of antibiotics. There are sections on
biotransformation, genetic engineering and products
derived from cultured animal and plant cells. There
are good reading lists after every chapcer,

Tne Biotechniology Revolution 1s in its infancy
and will obviously become increasingly important for
the yltimate survival of mankind., Availsble from
Academic Press (Inc), 24-28 Oval Road, London NW1
M. Price £20 paperback, £57 nardback. Telepnone
number 01-267-4466,

Biotechnology ia Western Europe by Robert T. Yuan

If a leading US company sent a top scientist/
entrepreneur on a lb6~month tour to survey the Western
European iavolvement ia biotecanology, his resuiting
in—depth report might reseable this compendium. Its
author is professor of microbiology at the University
of Maryland, College Park. In each country, Yuan met
vich key figures in industry, academia and Government,
to compile an analytical anatomy of biotechnolugy
research, deve'opameat, funading, regulation and
over-all policy. Charts and tables enhance the
content; a L53-word glossary at tne end does not.

Not lLeast of the work's virtues is its
taxpayer-sudvsidized price; had tnis peen a privace
think-tank's clieat sctudy, the tag might well nhave run
to five digits - and worth it. Tne book 1s availaocle
from International Trade Administration, US Department
of Commerce, Washingron, D. C., (i987) 204+v pages,
$13.00.

Locating software for molecular biologists
Software Directory for Molecular Biologists: A
Complete Guide to the Selection of Computer
Software for the Analysis and Management of
Molecular Sequences. By Cnristopher J. Rawlings.
ISsN 0-943818-37-0. $80.00. (MacMiilan, London/
Stockton, New York: 1986).

Most molecular biology and biochemistry
laboratories spend & great deal of their time
collecting and analysing DNA and protein sequences.
Goverament-funded agencies such as Gendank, the
Protein Identification Resource and the European
Molecular Biology Laboratory search tne litersture for
new sequences and eant.r these sequences into large
databases. All chnis activity, both in the laboraror;
and iun the database facilities, requires a great deal
of skill in preparing computer softvare. Consicerable
effort has been put into the development of commercial
softvare packages designed to provide most of the
necessary computer programmes and databases to
individual research groups. In addition, many
laboratories have developed software for tneir own
purposes and have made such software available at a
@modest cost Or no cost to others.

There are two questions which arise, nowsver, in
opbraining and using either commercial or
non-commercial software. First, hov does a laboratory
pick one or more sers of programmes really suitable
for their purposes? Second, is the analysis performed
correctly and are tne provided dats, such as sequence
databases, accurate? This book will assist
laboratories in solving tne firsc of tnese two
problems. It gives a very cowplete list of the
commercial and non-commercial software available,
including price, target computer on which it will rum,
where to obtain the programme, types of sequence
analysis performed and sequence databases provided.

The first part of the book contains a description
f general purpose computer methods and software,
including information on building and using DNA
sequence databases, selecting hacavare and using file
transfer programmes such as KERMIT. The second part
is & software directory listed in alpnabetical order
by name of author or vendor. The final part conctains
several cross-indexes by author, program funccion,
target compuler system or programming language used ir
the software, A list of author and vendor aduresses
is also given.

New laboratory directory from ASTM

ASTM, the world's largest developer of standard
test mecnods, nas snnounced tne pudlication of the
1988 ASTM Directory of Testing Laborvatories, This new




edition features 1,0U0 laboratories, the majority
located in tne U3 and 40 in Canada. Searching is
aided by detailed subject and alphabetical indexes.

The laboratories are in the business of
performing services for a fee. They are not certified
or endorsed by ASTM. The Directory price is $50.00
($40.00 to ASTM members). Contact: ASTM Customer
Service, 1916 Race Street, Pniladelpha,

PA 19103, (215) 299-5585.

NBST publishers directory of Ireland's diapnostic
research

Diagncstics has been selected as one of tne
priority areas for the biotechnology programme
developed by ireland’s National Board ror Science and
Technology (NBST). Since 1983, researchers in this
field nave been assisted by the NBST through its grant
schemes for research, equipment and travel. Now the
NBST nas published a Directory of Irish Researchers,
Manufacturers and Distributors of Diagmostic
Pruducts 1987. The directovy lists 25 diagnostic
rescarch groups and details their research interests,
aumbers of personnel and contact names. Ir also lists
23 Irish companies involved in diagnostic manufacture
or distribucion.

Copres of tne directory are available from the
NBST, price £20.00. Details from: Brendan Finucsae,
Manager, Biotechnolngy Group, National Board for
Science and Technology, Shelbourne House, Shelbourne
Road, Dublin 4, ireland or on (OL) 6333ll.

Economic aspects of biotechnology by A.J. Hacking

This invaluable book explaias from first
principles tne economic factors, commercial reasoning
and accounting procedures vital to scientists involved
in practical biotechnology.

Jub pp. 1987 0 521 25893 & Hc £35.00 net
0 521 34681 9 Pb £12.95 net

For further information please write to
Shelby Howe at the address belrow:

Cawmbridge University Press, The Edinburgn
Building, Snaftesbury Road, Cambridge CB2 2RU

Annuaire des Biotecnnologies et des Bioindustries 1987

The above book, contataing over 2,000 addresses,
aims o give a complere picture of French
biotecnnology. It co:ts 650 francs. Details frow:
Biofutur SA, 29 rue Buffom 75005, Paris, France.

Biotechnology information

The proceedings of Biotechnology Information 86
are now available, price £32. The conference, held in
September 1986 at tne University of Sussex, looked at
the complete spectrum of biotechnology information
services., Details from: [RL Press Ltd.,, P.O. Box 1,
Eynsham, Oxfor t 0X8 1JJ,

Open University. Tnree new biotechnology titles

The Open University Press is producing & number
of volumes in a series on biotechnology in asssociation
with the lnstitute of Biology. The first three titles
are nov available.

(1) Biotechnology, the Biological Principles by
M.D. Trevan, S. Boffey, K.H., Goulding and P. Stanbury,
each author contributing a complete section on his own

specialized subject ares, e.g. microbisl growth,
culturing micro-organisms for production, genetic

engineering and enzyme technology. It is anm
intermediate level book to assisi students and
industrisl people to understand the new applications
of diotecnanology. Price £14.50, £30 Hatdback.

The authors have worked together as Senior
Lecturers at Hatfield Polytechnic, teaching an M.Sc.
course in Biotechnology and a B.Sc. in Applied
Biology, from wnicn the book is derived.

(2) Enzyme Technology by P. Gacesa, who is a

Lecturer in bBiochemistry at Uaniversity College,
Cardiff, and J. Mubble, Lecturer in Biochemical
Engineering at the University of Bath. Their book 1is
aimed at senior undergraduates, post-graduates and
industrial practitioners with a range of backgrounds,
from chemical engineering to biology, wro navc a
common interest in enzymes. The development of enzyme
imucbilization techniques since the 1950s nas led to a
boom in the industrial use of enzymes which has
created a demand for scientists from s wide range of
azademic backgrounds to work in enzyme technology.
The engineer is provided with an appreciation of tne
subtleties of enzymes and the poteatial techniques in
wolecular generics for tailoring tnese catalysts to
specific needs. Price £14.95. £32.50 Hardback.

(3) Fermentation kinetics snd modelling by
C.G. Sinclair and B. Kristisasen, ealited by
J.D. Bu'Lock. This book yives a straightforward
mtroduction to the subject of modelling fermentation
kinetics for the microbiologist, biotechnologist or
cnemical engineer. There sre examples of now to
construct simple mathematical descriptions of
processes and how to combine, manipulate and check
appropriate modules with confidence.

Editing the series are Professor John Kenued; 3f
the University of Birmingham, Znief Editor; Professor
J.A. Bryant of Exeter Universiry, Dr. R.N. Greenshields
of G.B. Biotechnology Limited and Dr. C.H. 3eLf at
Hammersmith Hospital. Price £14.95. £30 Hardback.

NSF issues biotecunology rzport

US National Science Federation has published its
report on "Biotechnology R&D Activities in Induscry:
1984 and 1985", which includes data on funding,
methods, and -esources. It is available from the US
Government Printing Office, Wasnington, DC 20402,
report number NSF 87-311.

Handbook of practical biotechnology

The Bioindustrial Group at Novo Industri A/S nas
published an easy to follow Handbook of Practicasl
Biotechnology based on their experience in using
enzymes, written by rhair technical experts. In the
introductory section they consider the use of enzymes,
their indusirial reactions and immoblized enzymes,
This is followed by a strategy for development which
includes planning experiences and comparing enzymes.
Industrial profiles are considered next and cover sucn
readings as "brewing with basrley”, "Making Sweetners
from Starcn” and "Enzyme-wodified Dairy Products”.

They deal with all six iadustrisl enzyme
classes: proteases, anylases, cellulases, iscrmerases
and lipases, redox enzymes and Cneir regulatory scatus.

The conclnding chspter deals with monitoring
enzyme resctions and covers safety aspects. Tnere is
a list of the most important references st the end of
esch chapter, each of which is colour-coded for ease
of reference. The hsanuoook can be sbtsined from Novo
Enzyme Products Limired of Lion snd Lamb Yard,

West Street, Farnham, Surrey, 6U9 7LL. Telephone
number 0252 711212,




Brief reports on significant emerging technologies
vithin the field of biotechnology

For nearly two years, futuretech, a service of
Techaical lasights, Inc., has been monitoring emerging
technologies across ma jor industrial fronts: Advanced
Materials, Biotechnology, Computers/Electronics, and
Manufacturing/Automation.

These emerging technologies have largely
escaped notice by even the most avid technology
watchers. Therefore, they offer meaningful
opportunities for aggressive companies seeking
investmeat, co-venturing, licensing, acquisitions, and
strategic partnerships.

) We have neard from many of you saying you are
interested primarily in certain focused areas of
technology. Now, you can purchase just those reports

in the Brotechnology field.

Every futuretch report (running 12 to 20 pages)
identifies clearly the strategic technology
uncovered; presents tne state of the technology on
industry segmeats, company groups, products or
processes and countries; contains a comprehensive
description of tne technology and how to expliit it -
via licenses, zcquisition possibilities, joint
venltures, etc.; describes new companies in the field
and their activites; lists key research groups to
watch; profiles the key developer (group, persom, or
firm) and contains a resource file for further details
in the technical literature, patent literature and
government reports.

In tie area of piotechaology, the following
titles are available:

Report

No. Technology

FT4 Electroacoustics: Advances in Dewatering.
Interacts electr.cal currents with acoustic
waves. Result is faster, more complete
dewatering of food, coal, paper pulp, yeast,
ceramic, clay suspensions, otner items.
Licenses offered; joint ventures considered.

FT19 Supported-Liquid Membranes: Enhaaced
Separation Technology. Organomet:llic
compounds are converted rapidly to
lightweight ceramic materials at relatively
low temperatures. They are used to coat
parts that must withstand high temperature,
excess ive wear, and corrosive environments.
Other uses: as binders for ceramic powders
and as reinforcing fibres in carbon
composites, Available for licence.

FT24 Enzymatic Processing in Crganic Solvents:
Catalyzing Nev Reactions. Organic medis
gives enzymes ability to catslyze resctions
not possible in water. Can make optically
active polymers, suger, flavours,
pharmaceuticals, chemicals. Researchers
loocking for joint ventures or co-opr-ztive
R&D,

FT26 Photomagnetic Cstalysis: Innovative Curing
fechoology. Researchers cosbine & magnetic
field and electromagnetic rsdiation to
catalyze chemical resctions. Cures cross-
linkaole materials quicker, more
economically, and more reliably than current
ultraviolet and thermal processes. Initial
applications could be one to two yeers away.
Financial support sought.

FT29 Magnetic Biosorbents: Yielding Improvesents
in Waste Clesnup and Biotesctors.
Polymer-based magnetic beads that support
micro-organisas wnich iwmobilize, modify, or
produce materials. Potential applications in
subscrate modification, pioreactors, and
waste cleanup. Technalogy can be licensed
and cowmercialized witnin a year.

FT36 Carbohydrate Synthesis. Exploiting the
potencial of complex carbohydrates.
Capability to synthesize these cospounds
providing a valuable tool for biotecnnalogy -
and pharmaceuticals. Huwman and snimal tumour
cells produce their own carbohydrate types
not found in normai tissue. Can be used to
produce monoclonal antibodies that are more -
specific, detect cancer at an earlier stage,
and diagnose and treat bacterial and vairasl
infections. Researchers develop and sell
specific processes to interested ccmpanies.

FT37 Supercritical Fluid Syathesis. Using carbon
dioxide in its supercritical state as a
nontoxic substitute for solvents such as
chloroform and methylene chloride.
Supercritical CO; is already employed in
extraction processes; use 1in syn:nesu s
new. Technology can make peptides for
pharmaceuticals less expensive to produce.
But the technology is broad and could
potentially be applied to any process tnat
involves organic solvents: polymers,
gasoline additives, pesticides, growtn
hormones. Licenses being considered.

The price of the first repocr is $100 (plus 315
for airmail delivery outside North America), $55 tor
each additional report. Further information is
available from Technical [asighes, Inc., Dept. IDGL27,
P.0. Box 1304, Fr, Lee, NJ V7024, UsA. ILatl. Telex:
230199 SWIFT UR TII; Domestic Telex: 360127 SWIFT
NYK TII. (Source; INSIDE R&D, 12Z August 1987)

US Presidential Commission’'s AIDS veport

Despite controversy and ideolugical clashes, the
Us "Presidential Commission on tne HIV Epidemic”,
named after the virus that causes AIDS, put out its
preliminary reporc in December 1987. The report
identifies four key areas that the commission vill
focus on in the coming months: tne accumulation of
realistic data cn the spread of the HLV virus 1in tne
United States, more home health care for AIDS
patients, increased development of drugs to treat ALDS
and the expansion of drug sbuse treatment programmes.

The commission’s final report and recommendstions
on the legal, etnical, social, medical and economic
implications of AIDS is due next September. A series
of interim reports on the four most critical copics
will be issued in February 1988.

Meanvhile promoted both by the success and tne
failure of its first efforc, the US Institute of
Medicine (IOM) has begun work on a second edition of
its report Confronting AIDS: Directions for Public
Health, Health Care, and Resesrch. When released in
1986, the report generated missilve press coverage, and
its conclusions were widely embraced, but not put into
practice by the federal Government.

A small panel will assemble the report, aided by
some 70 correspondents writing about different aspects
of the AIDS problem, The updated edition of the
report 1s due early next sumuer. (Source: Nature,
Vol. 330, December 1987)




ALDS and thne thaird world

ALDS is not confined to the epidemics 1n the
Unized States, Europe and Central Africa; it is
aiready a serious problem in Caribbean countries,
Latia America, parts of West Africa and Auscralia.
Moreover, there are increasing signs that it 1is
peginning to grow ala~mingly in some Asian countries
such as India, Japan and the Pnilippines. New
material coatained in AIDS and the Third World, a
report from the Panos Institute, corfirms that the
AlDS virus has now reached more than 127 of the
world's 159 countries. Most of those already carrying
the virus live in the third world.

An AlDS epidemic is like an iceberg: a few
hundred proven cases of AIDS indicated that thousands
of pevpie are already carrying the virus, says the
dossier. In Europe and North America, the numbers of
AIDS cases nave, until recently, been doubling every
nine or l0 wonths.

In the United States, the worst-hit c¢ify is New
York, where one in 15 people is now thought Co carry
the virus. Bur in some Central African capitals, up
to one parson in five is infected, most of Tthem in
their twenties and tnirties, as many vomen as men.
These are their nations' breadwinners, many of tnem
educated prorfessionals, whose deaths will scar Africa
for a generation.

By 1991, tne US Government estimates that 179,000
Americans will be dying of AIDS. The direct health
costs wiil be over $8 billion in that year alone.

Tne far less weil-equipped nealth services of
those affected countries in Latin America, Africa and
tne Caribbean today contemplate a crisis which is
several times vorse. Tne cost of resting one person
for tne AIDS virus 1s more than the annual p2r capita
nealtn budgzet in wmany developing countries. The
impact of AIDS on third world developmen- will be
profound.

AIDS and the Third World was firsc published in
November 1986 by the Panos lanstitute in associacion
with the Norwegian Red Cross and has now been updated
to reflect the changing situation. A section on Latin
America has been extended and the dossier also
contains details of the new AIDS strategy developed by
WHO.

Uatil an AIDS vaccine can be developed, the best
protection is education. This report is a
contrioution Coward that education.

Available from: The Panos Institute, 1403 King
Streer, Alexandria, VA 22314, USA ot 8 Alfred Place,

London WCLE JEB, UK. (Source: Development Forum,
October 1987)

Gene banks and tne future of the world's food supply

Breaxchroughs in genetic engineering are
occurring with increasing speed, bul the erosion of
genetic diversity of crop plants and their wild
relatives is foreclosing future options for food
production, say the authors of a new book, Gene Banks
and the World's Fond.

On every continent, and even on small island
nations, crop gene danks have emerged as linchpins in
a global effort to conserve crop gene pools and to tap
tnis reservoir for the benefit of mankind., The book
cnronicles the nistory of gene banks and their
significance for world food production. It is
targeted for tinterested citizens, policy-makers,
researchers, and soci1al scientists concerned with
agriculture and rural development.

The global role of gene banks, the authors say,
is increasing steadily, particularly with tne
escalation of the worid population and the growing
demand for food. because expansion of good
agricultural land is declining, much of the i1acrease
1n food production will have to come from higher
yields through the wanipulatica of plant germplasa.
The source of tnis germplasm will need to be stored in
gene banks.

With years of experience in germplasm
conservation and utilization, tne authors are well-
placed to assess the rapid changes in this field.
Senior author Donald L. Pluckrett is a Scientific
Adviser to the Secretariat of the Coasultative Group
on Internatioaal Agricultural Ressarch (COIAR);
Nigel J. H. Smith is Professor of Geography at the
University of Florida; J. Trevor Willisms is Director
and N. Murthi Anishetty is Secretary of the
International Board for Plant Genetic Resoutces
(IBPGR).

Historically, unimproved germplasm has soved
freely between nations and scienctists. However,
recently germplasm issues nave hecome poliricized.
Some of the matsr issues are:

Wno should operate gene banks and who should
own genes collected from the wild?

Should companies or individuzls have to pay
for germplasm?

Does the rignt of breeders to patent varieties
tnreaten access for atl Co genetic materiais?

Can gene banks ensure the security of crop
genetic resources?

The authors respond to these issues and clarify
many misconceptions. They document that plaant genetic
resources are heing used by breeders for the benefit
of farmer:s and consumers in virtually all nactions.
They also cite critical areas of concern:

Proper evaluation of marerinls being stored in
gene banks 3o that germplasm can be used wore
effectivesy;

fomediste conservation of wild species in
aatural reserves to ensure maximum genetic
diversity for future generations; and

Becter understanding of long-term preservation
techniques and storage conditions Lo protect
existing geramplasa.

Other related subjects covered in the book
include genetic diversity and vulnerability, plant
exploration, plant breeding, seea production, storage
and conservation methods and piotecnaclogy. An
appendix includes a list of the locations snd ststus
of gene banks. Additional data sre provided by
country and institution on the number of accessions of
cereals, pulses, roots and tubers and industrisl crops.

The book (247 pages) is available from Princeton
University Press at a cost of US$25. Journaliscs may
request a complimentary copy by writing to
Ms. Arlene Warren, Princeton University Press,

41 William Screet, Princeton, NJ 08540, USA.

(Source; Development Forum, October 1987)

Biosensors: sensing the potential for rapid growth

In monitoring or controlling any process, be it
biological or industrial, chemical or physical,
sensing .3 the obvious first step. Sensing is also an
obvious bottleneck in many of today'’'s monitoring and




coatrol applicatioas. Indeed the present state of tae
art is sucn that modera coaputers can often process
data far more rapidly than sensing devices can obtain
it. Biosensors provide one potential answer to this
probiem.

in applicatioas whe.e they are suitable,
biosensors have the potential to provide sensing
speeds zany times greater than presear devices,
especially whea the tiny biddetectors can be built
inCo of onfo silicoa chips. Basically, what a
biosensor does is to use (1) & biological reaction to
detect a substance, then (2) a transducer to convert
the output from the reaction inte a signal which can
be communicated Co monitoring or control equipment.

Commercially, biosensors are approaching tne
take-off stage. A nev Frost & Sullivan report, The
Biosensor Marker in the US, estimates the size of the
JS wmarkec atr just §14.4 million in 1986, but forecasts
2 $29 wmillion market in 1987 and a $365 wmillion market
by 1991. Tnereafter, it suggests, growtn will go iate
cthe "stratosphere”. Health care applications are
currently the primary end-use targets and will
continue to be so through 199l. By then, however,
products for other applications - in process
industries, in eavironmental monitoring and coatrol,
or in agriculture - will de gaining larger shares of
the overall market.

The enzyme electrode, which came om Che market in
the early 1970s, is still the most import.nt biosensor
in use. [t incorporares enzywes as biodetectors.
These are proceins which act to catalyze chemical or
metabolic reactions. As detectors, enzymes have the
advantage of being able to differentiate between even
highly similar molecules. Any of various forms of
electrode are used 2s transducers. Instruments
employing enzyme electrodes, still mostly manual
instruments, are used, for example, in blood and urine
analysis. Enzyme electrode analysers sre also used in
the chemical, fermentation and food-processing
industries.

Frost & Sullivan look forward to biosensors which
promise to move way beyond today's instruments.
Detecting and controlling crop and livestock disease,
monitoring drinking warer and air quality, providing a
feedback control for more complete coantrol of fuel
combustion in engines, providing industrial robots
with the ability to taste and smell - these sre just
some of the ways in which biosensors will be put to
use. Eventually, tney may also be used to measure and
study neurocnemical reactions in the brain.

The Japanese have committed themselves to
becoming world leaders in biosensor technology. While
organizations in Europe and the United States lead in
basic science studies and are busy refining
technologies, the Japanese sre already finding ways to
bring products to market.

Decails of the report, priced at $1,975.00,
from: Customer Service, Frost & Sulliven Ltd.,
Sullivan House, & Grosvenor Cardens, London SWiW ODH
or on 01-730 3438. In the US, talk to Frost &
Sullivan Inc., 106 Fulton Street, New York, NY 10038
or on (212) 233 1080. (Source:

Biotechnolo,
Bulletin, No. 6, Vol. L1, December 1987)

Free iiterature

A 79-page catalogue from American Type Culture
Collection (Rockville, MD) lists probes/cloned genes
sorted by chromosome and locus, gene name and locus,
and depositor’s name.

Also included are human
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chrowosome-specific genomic libraries, primate cDNA
and genomic lidraries, oacogene/transtorming protein
probes and clones, and bacterial hosts for

trans formation or plating libraries. Most macerisls
were deposited as part of the “NIH Repository of Human
DNA Probes and Libraries™.

Sourcebook on Canadian industrial Biotechnology 1987

The 1987 Sourcebook on Canadian Imdustrial
Bioternnology activities vill be available early in
1988. This compendiue lists Canadian commercial
organizations involved in diotecnaology, tneair
principal ateas of research, development or
manufscturing, contact information, details oa size ot
staff and iacludes an overall analysis of the Canadian
situation. Copies can be obtained, free of cnarge, by
writing to: Biotechnology Uait, Strategic
Techaologies Braach, Ministry of State for Science and
Technology, Btn Floor West, 240 Sparks Streer, Ottava,
Ontario, K1A 1Al. Telex: 0534123, Facsimile:

(613) 996-1887.

Free 1988 standards catalogue from ASTM

A catslogue describing the 67 voiumes in tne 19838
Annual Book of ASTM Standards is available free from
AST™.

ASTY publishes over 8,500 standards in many
technical fields, including ferrous and non-ferrous
metals, energy, enviroameantal analysis, coatings,
construction, petroleum, texciles, plastics, medical
devices and services, and consumer products.

ASTM standards include specifications, Cest
methods, practices, and termineiogy. They are used
vorldvide to facilitate commerce, ensure tne quality
of commodities, and promote produc: safecy.

The catalogue is available from
Mrs. Jackie Nolden, ASTM, 1916 Race Street,
Philadelphis, PA 19103 (215) 299-559s.

Protein sequence analysis software

HIBIO PROSiS is a software package for snalysing
protein sequences. It can predict secondary
structures and perform asino acid conversions and
homology searches. Also, it can determine “ne maximum
homology between two amino acid sequences and ploc
nomologies. Other capabilities include keyword
searching, hydrophobicity analysis, and determination
of amino acid composition and wolecular weight. Data
may be displayed on the screen or output to a printer
or disk for storage, HIBIO PROSIS operates on [8M XT,
AT, and compatible computers with 512 kilobytes of
random-access wemotry, & hard-disk draive, and a colour
and graphics adapter. HIBIO PROSIS is also avsilable
on optical disk along with HIBIO DNASIS, a DNA
anslysis programme. Hitachi America, Computer
Division. (Source: Science, Vol. 238, 2 Octover 1987)

A dats bank of DNA and RNA nucleotide sequences

intelligenetics (Mountain View, California) will
adwminister GenBank - & computerized data vank of tne
order of nucleotides in DNA and RNA - following an
award from the US Department of Health and Human
Services (HHS). GenBank aiready contains the order of
some 14 million nucleotides from a variety of
organisms, including psople. That may increase
20-50-fold during tne life of the contract, HHS says.
Intelligenetics will distribuce information to
subscribing institucions and researcners. (Source:
Chemical Week, 14 October 1987)




Uenetic datadbases oo oplacal disks

LASERGENE 1s an optical disk that contains the
compiete GenBans database and the Katiocaai Biomedical
Researchn Foundarion's Protein Ideatificitiom Resource
database as vell as wulecular oiology software. ine
disk, wniin is resistant CO Neal, WOlsTure, magnetic
fields, scratches, and X-rays, nolds as much dats as
Searching an eatire database
takes oaiy a Zew seconds. Full updztes of the
databases are refe¢ased rour times 3 year. LASERGEME
operates witn IBM PC and compatiole computers with an
optical disk player.

1,4+% floppy disas.

Molecular modelling software

MicroChem is a sofiware package for building,
aaalysing, and displaying three-dimeasional solecular
sTrucCures. The programae 13 available in basic and
advanced versions for organic molecules, 1morganic
molecules, and polymers. A format-conversion
subprogramme allows molecule files to be transferred
to and from a2 VAX computer. STructures may be
displayed or laser-printed as stick, ball and stick,
or space-filling representations. Other features
include edizing functicas, x, vy, and z rotations;
automatic checing for missing bond angie and lengen
values; nydrogen-suppressed draving mode; and
labelling by sequential atom numsber. z:omic symbol, or
type code. MicroChem operates on Macintosh Plus or SE
computers with L megadyte of random~sccess Iemory and
either a nard disk or an BUQ-kilobyte external disk
Jdrive. Intersoft.

Pratein-structuyre prediction software

Surtaceplotr is a software programme that predicts
surface regions of proceins. Tne algorithm combines
Janin's accessibility parameters, Karplus and
Schultz's flexibility parameters, and a set of
nydropnilicity parameters derived from high-
performance liquid chromatograpny retention data of
model synthetic peptides. The programme is writtem in
MSBASIC and may be modified by the user. Surfaceplot
operates on tne I[BM PC, XT, aad compstible computers
with 256 wilobyctes of memory, two floppy-disk drives,
and 3 monitor with graphics capability,

Faster toxicological data

Aiming to eliminate the cost and inconvenience of
retrieving data from on-line systems, Du Pout has
packaged toxicology information for thousands of
chemicals in a compact disc form. Du Pont says that
the product, called Durtox, will be available late next
month. Dutox contains informaction from the Du Pont
Haskell Laboratory for Toxicology and lnduskrial
Medicine and from the Y.zional Library of Medicine.
Users can access tne disc data using any
IBM-compatible personsl computer and the disc reader
that Du Pont supplies with the service. (Source:
Cnemical Week, 16 December 1987)

Tnree new packages from IRL Press

Computer simulation is an extremely important
educational tool and may be used just as effectively
to teach under-graduates scientific concepts as it can
to Ceach pilots how to fly aircraft. These packages
allow sCudents to simulate actual laboratory
experiments in order Lo improve their grasp of both
tneoretical principles and the logic of experimental
procedures. This can substitute for actually carrying
out the experidents, thus reducing the time and, more
importantly, tne money required to teach these
concepts at university level.

Practical Cenetics, by D. M. Hunt, contains
programs which simulate Dreeding experiments with the
fruit fly, Drosopntia melanogaster, and the common

mouse, Mus mISClus,
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The "fruit fly™ program sllows you o carry out
svoaohybriu, Jiunydrid and thacee-polat tLest crosses,
i1llustrating recessive and dominant inheritance. Also
covered is X-linkage, and stideatls are encouraged to
map the Wulations o0 the COTOWOSOme Dy setling up Che
appcopriate crosses. By calculating the coefficient
of coincidence, tney can 2lso determine ine degree of
chizsma interference.

The "wouse™ software simulates breeding
experiments wifn sutatioes such as bloteny, belted and
albino. Touching a button produces progeny, and up to
12 generations of mice can be generated 1n as many
seconds’. lacluded in this software package is a
chl-squared calculatioa routine taac provides a
coavenient method for analysing statislically
segregatioa dats.

Although developed with good iatent, the programs
do not force the student o strive for a complete
understanding of the terms. The progras asks multiple-
chotce questions s0 the student can guess [ne correct
cesults. Practica. Genetics runs oa an Ipd PC and BBC
computer and costs faf.

Phil Cunningnam's Protein Sequencing illustrates
the strategies and procedures whicn can De used in the
determination of the primary structure of s protein.
A vide tange of tecnaiques (for example, Edman
degradation, hydrolysis, M- and C-rerminal aaalysis)
ate availsble tc proevide tne necessary experimentai
dala, and it is lefr up to the student to develop an
appropriate strategy.

The program can provide a randos sequence, or Che
student can enter & known sequence. A library of
sequences caa be maintsgined on disc. Tne student can
idencify polypeptide fragments produced duriag
cleavage by a code number, slloviag return rc the
fragaent at any time snd use of the overlap method.

At the end of the sequencing “experiment™, tne progras
displays the correct sequence of the originsl peptide.

The package tesches the concepts in a
professional ssaner, describing clearly what 1s
happening in every part of the program. Progein
Sequencing runs on a BBL computer and costs £50.

A more realistic approach to sequenciang is
adopted in the Protein Sequencing Apprentice, for the
IBM PC. Because it includes a reslistic simulation of
experimental error, the student must come to terms
vith the uncertainty and complexity of laboratory
wvork, Each experiment carried oul consumes & specific
number of nanomoles of the original sample, so that

the number of operations on tne sample is limited,
just as in real life, .

Generally, this is a wvell-designed package, with
a comprenensive on-line nelp system available 8¢ every
stage 1n tne analysis. The program has been designed
to aid the tutor as well as the pupil. For example,
on completion of the analysis a file is saved on disc
containing the results of all the work performed,
slong with the time taken for the analysis. A tutor
can inspect this file and see where tnere are gaps 1in
a student's understanding. Pootein Sequenciag
Apprentice runs on an IBM PC and costs £b5,

Further information may be had from IRL Press,
P.0. Box 1, Eynsham, Oxford 0X8 iJJ,

The Molecular Biology Series

The Molecular Biology Series from Elsevier-
BIOSOFT is & software package designed for use 1in
first~year university and college caurses. Tne
package explains, in animation and text, the four
Das1C mechanisms that underly the maintenance of
cells., The programs are very easy to use. Tney
demonstrate transcription, translation (necessary for




the productioa of proctein from DNA), DA repiication
and repair. There is also zne facility te coastruct
3nd siter genes for subsequent animation.

The prograss rua ia colour on as I 2C or
tompatidie machines, byl iz sonochrome for Che
Apple lI. The autnor, Robert Ramsom, nas supplied
multiple-choice quesiions after each amimatioa.

The DNAFILE program allows you to create vour owa
genes for use in these aaimatioas, aad this helps to
emphasize Cae differences delween prokaryates snd
eukaryotres.

The translation program allows you Lo see the
lanibigory action of six drugs. The replicatioan
program nas 3 ver; usefui help functioa, wnich
replaces the animatioa with oae of six explanatory
pages at varicus points in the sequence. The benefit
of tnis "on-icreen” help is tol extended to the other
prograas; wnea using these, the student must rely oa
the maaual for extra information.

The DMA repair program is by far the most
informative of tne series. The program with its
mulciple choice questioas 1llustrates vell the
distinctions detween four repair mechanisss. Alchougn
eadonuclease and ligase are included in the repeir
sequences, you cannot properly appreciaste their
function of nicking and reforming, respectively, the
DNA backbone, because the program does not show the
DNA sugar phosphate backbone.

The teaching material in the asaual is botn
conzise and precise, offering brief descriptions of
the most definitive experimentsl work of the early
days. The manual is a good introduction for the
student with no previous knowledge of the subject.

The Molecular Biology Series is available from
Elsevier-s[QSOFT, 68 Hills Road, Cambridge CB2Z LiA;
price €50. Also available from Elsevier-DIOSQOFT
(JIC), 52 Vanderdilt Avenue, Mew York, NY 10017, USa;
price $99.

G. B. Biotecnnoilogy Ltd., nas prepared an
educational psckage for schools. Introduction to

Enzymes comprises:

1. A series of five eantyme experiments arproved for
GCSE level with materials for over 100 pupils
with each experiment.

A word processor package to ensble individual
worksheets to be printed. Tnese can be modified
Dy the teacher at will. (Acora [BBC] -
Wordwise/Wordwiser:RML-Write/Wordstar).

3. A Teacher/Technician booklet giving additional
agvile and information on the worksheets.

.. Pre—we; gned pickets of enzymes for ease of
preparazion for Teacher/Technician. Omly
essentiai sudstances (enzymes and substrates) are
supplied.

5. Total cost of tne kit 1s €19,55 inclusive of VAT,
pustage and packing.

More informution may be obtained from
Ms. Cnristine Roberts, ¢. &. Biotecnnology Ltd.,
4 Beaconsfield Court, Sketty, Swansea, West Glam,
SA2 9JuU. Tel. u79. 10819,

G. MEETINGS

1948

5-8 Aprai lyéa
Cardiff, Wales, UK, The First {nternational
Conference on the Relerase of Cenetically Engineered
Micro~organisams. Furtner informstion from
Colin Uriffiths, RECEM, P.O. Box 50, Lewis Road,
Carditf CFL S5XW, UK.

11-1) april 1988
Florence, Italy. Molecular Probes: Tecnnology and
Medical Applicatioas. Further information from
Foundazione Giovanai Loreazini, Via
Noate Napoleone 23, 20121 Miiaan, Italy.

12-14 April 1988
Woantreal, Canada. CANBIOCUN "33 Diotechaviogy
coaference and exhibition. Furtner iaformation from
Biotech Canada lac., LOU Alex:s Ninoa, squite 87>,
Moatreal, Quedbec Hat 2P4, Canada.

13-lo April 1948
Brignton, UK. Fiftn European Workshop on the
Molecular and Celliular Endoctrinology of the Testes.
Further information from Ares-Serdao 3ymposia,
Via Ravenna 8, UUlel Rome, Iltaly.

14-15 April 1938
iondoa, UK. Sixth Cell Surface Research Fund
Meeting: Pores and Leaks across Mewbranes. Further
informazion from Mrs. V. Macvell, Dept. of
Biochemistry, St. George's Hospital Medical School,
Loandon SW17 RE, UK.

16 April 1983
Impecial College, London, UK. Mesbrane Proteins of
Photosynthetic Organisas. Further iaformstion frow
Prof. J. Barber, Dept. of Pure and Appiired diology,
Imperial College of Science and Technology,
Loadou $W7 28, UK.

L7-21 April 1988
Nethybridge, UK. EMBO Workshop on Tumour Suppressor
Genes. Further informstion from A. Balmain, Beatson
Iast. for Cancer Research, Garscube Estate,
Switchback Road, Bearsden, GClasgow G61 1BD,
Scotland, UK.

18-22 April 1988
Loughbdorough, UK. pasiz Microbiological Methods for
the Analytical Chemist. Furcher information from
D:. R.E. Dart, Dept. of Chemisctry, University of
Technology, Lougnborough LEL} ITU, UK.

22-23 Aprail 1988
Arlington, Virginia, USA. Biotechnology Targets
AIDS: A Clinical Perspective. Further iunformstion
from Crystal City, Marriott, 1999 Jefferson Davis
Highway, Arlington, Virginia 22202, USA.

23-30 April 1988
Keystone, USA. UCLA 3yamposium on Mechanisms of
Action and Therapeutic Applicactions of Biologicals
in Cancer and Immune Deficieacy Disorders. Furcher
information from UCLA Symposia, 10) Molecular
biology Institute, University of Csliforania,
Los Angeles, CA 90024-1378, USA.

24-27 April 1988
Eynsham Hall, Oxford, UK. Second Harden Discussiosn
Meeting on Biocnemisctry of Cell Walls and Mewdranes
in Fungi. Further information from Dr. M. Goosey,
Dow Chemical Co., Letcombe Laboratories,
Letcombe Regis, Wantage, Oxon. 0X12 9CT, UK.

25 April 1983
Royal College of Physicians, london, UK.
[n-ernationsl Research Symposium on Cytotoxic Drug
Resistance in Leukaemia and other Mslignancies.
Further 1nformation from Leukaemia Research Fund,
43 Great Ormond Street, London WCIN 3JJ, UK.

25-26 April 1988
Rockviile, Maryland, USA. piotecnnology Patent:
Conference. Furtner information frum Doug
Drabkowski, Worksnop Coordinator, Americen
Type Culture Ccllection, 12301 Parxlawn Dr.,
Rockville, MD 20852, USA.

26~27 April 1988
Cambridge, Massachusetts, USA. Tne 1948 Conference
on Commercial Biotechnology. Furtner information
from Business Communications Co., 25 Van lant St.,
Norwalk, CT 06355, USA.



17-28 april 1933
Reno, Nevada, USA. ASTM Committee Meeting (E-28 on
Biotechavlaogy). Furtner inforsmation from
Ter: WMasters, AST™, i¥lo Race Streer,
Philadelpnia, PA 19103, USA.

-0 Mav 1938
Las Vegas, Nevada, USA. Federativa of American
Societies for Experimental Biology Annual Meecting.
Further tnformation fros Gary Kaganowicn, Director,
Office of Puolic Affairs, FASEB, 9650 Rockville
Pike, Betnesda, MD 20814, USA.

+~3 May 1934
Cold Spring Harvor, New York, USA. Cell and
Molecular Biology of Cnlamydomonas. Furtner
information from Meetings Co-ordinator, Cold Spring
Harbor Laboratory, Bungtowu Road, Cold Sprimg
Harbor, New York 11724, USA.

10 2y [9838
Grand Hyatt Hotel, New York City, Mew York.
1388 Bio/Technology Conference on Commercial
Production, Coming into Compliance: Biotechunology
Validation and Regulation. Further informstion from
Diana Berger, Mature Publisning Company,
05 Bleecker Street, New York, NY 10012, USA.

13 May 1988

Miami Beacn, Florida, USA. American Society for
Microbiology 88th Annual Meeling. Further
information from Robert D. Watkins, Director of
Public Affairs, ASM, 1913 I Sc., N.W.,6 Washingrton,
DC Z0UVo, USA.

9-11 May 1988
Seltsvilie Symposium in Agricultursl Research -
biotic Diversity and Cermplasm Preservation: Global
imperatives. Further informatioa from
Mrs. J. Weirman, ARS/USDA, Rm. 127, Bidg. 001,
Belrsville Agricultural Research Center-West,
Belrsville, MD 20705, USA.

10-12 May 1983
London, UK. Life Science Technologies "88. Further
wnformacion from Online International Ltd., Pinner
Green House, Ash Hill Dr., Pinner, Middlesex
HAS 2AE, UK.

i1-15 May 1988
Cold Spring Harbor, Mew York, USA  RNA Processing.
Further information from Meetings Co-ordinator, Cold
Spring Harbor Laborarory, Buangtown Road, Cold Spring
Harpor, New York 11724, USA.

15-21 May 1983
Aussois, France. Role of Glycoconjugates in Cell
Recognition: Function of Endogenous lLectias.
Furtner information from Michel Monsigny,
Laboratoire de Biochimie Cellulaire et
Moléculaire des Clycoconjugués, Centre de
biophysique Moléculaire, 1 rue Haute, 45071 Orléans,
France,

16-19 May 1988
Minneapolis, Minnesota, USA. Short course on Animal
Ceil Reactor Engineering. Further information from
Jan Becker, University of Minnesots, Department of
Professional Development, Continuing Education and
Extension. J}15 Pillsbury Drive S.E., Minnespolis,
MN 55455, USA.

16-20 May 1988
Gatlinburg, Tennessee, USA. 10th Symposium on
biotechnology for Puels and Chemicals. Further
information from Charles D, 3cott, Chemical
Technology Division, Osk Ridge National Laborstory,
P.O. Box X, Dax Ridge, TN 37831, USA.

1628 May 1988
Ann Arbor, Michigan, USA. Workshop on Morphometrics
in Systematic Biology. Further informstion from
Motphometrics Worksnop, Museums of Pasleontology and
loology, University of Michigan, Ann Arbor,
MI 48109, USA.

17-20 May 1988
Baltimore, Maryland, USA. ind Annual Seminar on
Aaalytical Biotechmology. Further information from
Janer Cunningham, Seminar Coord:inatos, Barr
Enterprises, P.O. Box 279, Nalkersville, MD 2179},
USA.

17-22 May 1984
Cold Spring Harbor, New York, USA. RNA Tumour
Viruses. Further inforoatioa from Meerings
Co-ordinator, Cold Spring Hardor Lavoratoery,

bungtown Road, Cold Spring Harbor, New York 11724,
USA.

23-25 May 1988
Stony Brook, Me« York, USA. 7ch Annual Stony Brook
Symposium on Molecular Biology and Recent Advances
in Inter-Cellular Communication. Further
informatiou from Janet Koenig, Department of
Birochemistry, SUNY Stony 3roox, Stoany droox,
NY 11794, USA.

23-25 May 1988
Florence, Italy. Endocrinology under 35. Furtner
inforestion from Ares-Serono Sympasia,
Vis Ravenna 8, 0U161 Rome, [taly.

24 May 1983.
Westin St. Francis Hotel, San Francisco, USA. TIne
1988 Bio/Technology Conference on Commercial
Production, Coming into Compliance: BioCechaology
Process Validation and Regulation. Further
information from Disna Berger, Nature Publishing
Company, 65 Bleecker Street, Nev York, NY 10012, USA.

25-28 May 1988
Novi Sad, Jugoslavia. International Symposium on
Heavy Metals and Pesticide Residues in Medicinsl,
Aromatic sad Spice Plants. Further information from
pr. J. Kifgeci, I[nsticute of Field and Vegetable
Crops, Faculty of Agriculture, Novi Sad, YU-21470,
Balki Petrovac.

25 May ~ I June 1983
Cold Spring Harbor, New York, USA. Tne Molecular
Biology of Signal Transduction. Further information
from Meetings Co-ordinator, Cold Spring Harbdor
Laboratory, bungtown Road, Cold Spring Hacrbor,
New Yorx 11724, USA.

28 May -~ ] June 1983
Palazzo dei Congressi, Bologna, [taly.
X1V International Symposium on Ceredbral Blood Flow
and Metabolism. Further information from GIbI
Studio Congressi, Via Marco Besso 40, 0U191 Rome,
Ltaly.

29 May - 1 June 1988
Florence, Italy. VII International Conference on
Prostaglandins and Related Compounds. Further
information from Fondazione Giovanni Lorenzaini,
Via Monte Napoleone 23, 20121 Milan, Italy.

30 May - 3 June 1988
Copenhagen, Denmark. Advances in Controlled Release
Technology: Polymeric Delivery Systems for
Pharmaceuticals and Other Bioactive Agents. Further
information from Ms Pamels Brown, Massachuset(s
[astitute of Tecnnology, Cambridge, MA 02139, USA.

31 May - 2 June 1988
Avignon, France. Cucurbiteceae '88. Furcher
information from G, Risser, INRA,
Domaine St, Maurice-BP 9%, F-7.,; .,  Montfavet, France.

i-3 June 1988
Rome, Italy. Plateiets and Vascular Occlusion.

Furtner information from Ares-Serono Symposias,
Via Ravenna 8, 00161 Rome, [taly.

2-5 June 1988

Arlington, Virginia, USA, Tnird Annual

ASM Conference on Biotechnology. Further
information from Karen Johnson, ASM Meetings

Dept., 1913 1 Ser., N.W., Washington DC 20006, USA.




o-11 June 1988
Lund, Sweden. Neurowmuscular Junctioa. Furtner
information from Eva Bjorkbosm, Dept. Pharmacol.,
Solveg. 10, 5-223 o2 Lund, Sweden.

“

June 1988

Cambricge, UK. Biological Engineering Society
Meeting oa Seasors for Biotechnology. Further
informsiion from E.A.H. Hall, The biotechnrology
Centre, University of Cambridge, Downing St.,
Cambridge (82 3EF, UK.

12-15 June 1988
Las Vegas, Nevada, USA. Tte Geaetic and
Biocnemical Basis of Aging. Further information
from Tissue Culture Association, 19110 Montgomery
Village Avenue, Suite 300, Gaichersburg, MD 20879,
USA.

I2-1o June 1388
Buffalo, New York, USA. [lch International
Convacation on lwmmology: Immmology snd
Immunopathology of the Alimearary Canal. Further
information from Dr. James F. Monn, Director,
235 Sherwman Hall, State University of Mew York,
Butislo, New York 14214, USA.

13-17 June 1988
Roscoff, France. Structure and Function of Membrane
Proteins iavolved in Photosynthetic Election
Transfer. Fuarther information from
Dr. Pierre Jolliot, iInstitut de Biologies
Physico-Chimique, 13 rue Pierre et Marie Curie,
75005 Paris, France.

15-18 June 1948
Philadelphia, Pennsylvanis, USA. Secoand
International Conference on Molecular Biology and
Pathology of Matrix. Further informstion from
Dr. Darwin J. Prockop, Jefferson Institute of
Molecular Medicine, Jefferson Medical College,
Thomas Jefferson University, Philadelphia,
Peansylvania 19107, USA.

19-24 June 1988
Wasnington, DC, USA. 12ch International Syamposium
on Column Liquid Chromatograph. Further information
from Symposium Manager, Barr Enterprises,
PO-Box 279, Walkersville, Maryland 21793, USA.

2324 June 1948
Windsor, Ontario, Canada. Special Symposium on
Microbiai Suriaces. Further information from
The CSM Secretariat, 20 Hobart Crescent, Nepean,
Ontario K2H 554, Canada.

26-30 June 1933
iowa City, lowa, USA. International Symposium on
Plant Nitrogen Metaboiism. Further information from
Dr. J. E. Poulton, Botany Department, University of
lowa, lowa City, LA 52142, USA.

27 June - 1 July 1988
Canterbury, Kent, UK. Cell Culture Techaiques for
the Production of Monoclonal Antibodies and
Recomb inant Proteins. Furcher information from
pr. D. J, Hardman, Secretary, The I[astitute for
Biotechnological Studies, Research and Development
Centre, The University of Kent, Canterbury,
Kent CR2 7PD, UK,

27 June - 2 July 1988
Netnybridge, UK. Genetic recombination. Further
information from Dr, N. Symonds, School of
Biological Sciences, University of Sussex, Falmwer,
Brighton BNL 9QG, UK.

3-8 July 188
Girton College, Csmbridge, UK. Sixth International
Worksnop on the Molecular Genetics of the Mouse.
Further informscion from Dr. Grahame Bulfield,
AFRC [nstitute of Animal Physiology and Cenetics
Research, Roslin, Midlothiasn EH2S 9P5, UK,

3-8 July 1548
West Berlin, FRG; Seventn lateraational Conference
on Methods in Protein Sequence Analysis. Further
information from Dr. Brigitte Wittman-Liedbold,
Max-Planck Institut fir Molekular Genetik,
[hnescr. 73, D~1000 bderlin (West), FRG.

&8 July 1988
Cambrige, UK. Processes and Patterns of Molecular
Evolution. Further information from
Dr. G. A. Dover, Department of Genetics of the
UYniversity, Downing Street, Cambridge CB2 3EH, UK.

4-8 July 1983
Salamanca, Spain. Gene Qrganization and Expression
in Bacteriophages. Further information from
Dr. M. Salas, Centro de Biologia Molecular,
Universidad Autonoma, Canto Blanco, 28049 Madrid,
Spain.

6-8 July 1988
Slusovice, Czechoslovakia. 2lst Ceatury Prospects
for Biotechnology in Agriculture and the
Eaviroament. Further information from Ronald Cape,
Chairman, Cetur Corp., 1400 Fifey-third St.,
Emeryville, CA 94608, USA. Tel. 415-420-3300.

10-15 July 1938
Prague, Czechoslovakia. Fourteenth Internationsl
Congress of Biochemistry. Further information from
The Meetings Officer, The Biocnemical Sociecy,
7 Warvick Court, London WCIR 5DP, UK.

16-19 July 1988
Prague, Czechoslovakia. Workshop on the Molecular
Basis of Membrane-Associated Disease. Furtner
information from Prof. A. Azzi, Institut fiir
Biochemie und Molekular-biologie der Universitidt
Bern, dunlstrasse 28, CR-30i2 Bern, Switzerland sad
Prof. Z. Drashota, Inscitute of Physiology, Academy
of Sciences, Videnska 1083, C5-142 20 Prague 4-KRC,
Czechoslovakia.

17-22 July .988
Paris, France. Eighth International Biotechnology
Symposium. Furtner information from Dr. C. Murphy,
SFM/8cth Internstional Biotecnnology Symposium,
28 rue du Dr. Roux, 75724 Paris, France.

18-23 July 1988
Renesse, The Neth.erlands. The Guanine Nucleotide-
Binding Proteins, Common Structural and Funcrional
Propercies. Further information from Dr. L. Bosch,
Department of Biochesistry, State University,
Wassenasrseveg 64, 233) Al Leirden, Tne Netnherlands.

25-26 July 1988
Tokyo, Japan. Tne Adtrenal and Hypertension: Froa
Cloning to Clinic., Further information from Ares-
Serono Symposia, Via Ravenna 8, 00161 Rome, [taly.

25 July - 5 August 1988
Plymouth, UK. Protozoa and Their Role in Marine
Processes. Further informstion from
Dr. P. H. Burkill, (ASL Sec.), Institute for Marine
Environaentsl Research, Prospect Place,
Plymoucth PLI JDH, UK.

27-29 July 1988
Penasylvania State University, USA. Seventh Summer
Symposium in Molecular Biology: Viruses;, Pathogens
and Model Systems. Furtner information fros
Dee Reeves, Symposium Programme Co-ordinator,
Seventh Summer Symposium in Moleculsr Biology,
208 South VFrear Lsb., The Pennsylvanis State
University, University Park, PA 16802, USA.

31 July = & August 1988
Davis, California, USA. Conference on Risx
Assessment in Agricultursl Biotechnology. Further
information from Donns Hystt, Dean's Otfice, Coliege
of A and E5, University of Celifornia, Davise,
CA 95616, USA.




[-5 August 1988 29 August - 2 Septewber 1988
Perugia, ltaly. 7th [nteraational Symposium on Roscoff, France. Tae Mitochoandrial Genome of Higher
Yeasts. Further information fros Ith ISY c/o Plants. Further information froa
Dipart, di Biologia Vegetale Borgo XX Giugno 74, Dr. Francis Quetier, Laboratoire de Biologie
1-U6100 Petugia. Moléculaire Végétale, Université de Paris-Sud,
91405 Orsay cedex, France.
7-13 August 1983
Espar, Finland. 14th International Coaference on 31 August - 4 September 1988
Yeast. Further information from T. Koistenen, Cold Spring Harbor, New York, USA. Intermediates ia
Res. Laboratories, ALKO Lrd., P.O. sox 35, SF-00101 Genetic Recombination. Further informstion from
Helsinki, Finland. Meetings Co-ordinator, Cold Spring Harbor
Laboratory, Bungtown Road, Cold Spring Harbor,
10~14 August 1988 New York 11724, USA.
Cold Spring Harbor, Mew York, USA. Molecular
Biology of 5V40, Polyoma and Adenoviruses. Further 1-14 September 1988
information from Meetings Co-ordinator, Cold Spring Nsukka and Zaria, Nigeria. Training Worksaop in
Harbor Laboratory, Bungtown Road, Cold Sprimg Genetic Engineering for African Scieatists and
Harbor, New Y.rk 11724, USA. 4th Meeting of the African Network on Microbiology.
Further information from Prof. Nduka Okafor, Anambra
13-17 August 1988 State University of Technology, P.M.B. 1660, Eaugu,
East Laasing, USA. 4th International Symposium on Nigeria.
Vaccinium Culture. Further information from
Or. E. J. 3:ang, Department of Horticulture, 4-9 September 1988
208C Hort. Bidg., 1575 Linden Drive, Madison, York, UK. 9th European Congress on Electroa
Wiscoasin, 53706, USA. Microscopy. Further information from The
Administrator, Royal Microscopical Society,
14-19 Augusc 1988 37-38 St. Clements, Oxford 0X4 1lAJ, UK.
Montreal, Quebec, Canada. Fourtn International
Congress of Cell Biology. Further informaticn from 4~9 September 1988
Congress Secretariat, Fourth International Congress Wye College, Ashford, Kent, Hardea Conferences,
of Cell Biology, National Research Council of No. 3J0: Nucleic Acids and their Interactions with
Canada, Ottawa, Oatario, Canada KIA OR6. Proteins. Further information from Meetings
Officer, The Biochemical Society, 7 Warwick Court,
14-21 August 1988 London WCIR 5DP, UK.
Arolla, Switzerland. Mechanisms of Gene
Regulation and Development. Further information 59 September 1988
from Dr. W. J. Gehring, Biozentrum der Universitidt, Roscoff, France. The Cell Cycle. Further
Klingelbergstrasse 70, 4056 Basel, Switzerland. information from Dr. Tim Hunt, University of
Cambridge, Dept. of Biochemistry, Tennis Court Road,
16-21 August 1988 Cambridge CB2 1QW, UK.
Cold Spring Harbor, New York, USA. Molecular
Biology of Bacceria and their Phages: Prokaryotic -9 September 1388
Gene Regulation. Further information from Meetings Norwich, UK. Protein Targeting - 3th John Lunes
Co-ordinator, Cold Spring Harbor Laboratory, Symposium. Further information from Symposium
Bungctown Road, Cold Spring Harbor, New York 11724, Secretary, John Innes Institute, Colney Lane,
Usa. Norwich NR4 7UH, UK.

-24 August 1988 7-11 September 1988

Norwich, UK. BIOAVAILABILITY '88 - Chemical and Cold Spring Harbor, New York, USA. Tne Molecular
Biological Aspects of Nutrient Availability. Diagnostics of Human Cancer. Further informastion
Further information from AFCP Institute of Food from Meetings Co-ordinstor, Cold Spring Harbor
Researcn, Colney Lane, Norwich, Norfolk NR4 TUA, Laboratory, Bungtown Road, Cold Spring Harbdor,
UK. New York 11724, USA.

20-27 August 1988 11-15 September 1988
Toronto, Ontario, Canada. XVith International Pitlochry, Scotland, UK. Sorting in Eukaryotic
Congress of Genetics. Further informstion from Cells. Further informstion from Dr. G. Warren,
Genetics Congress Secretariat, National Research Dept. of Biochemistry, University of Dundee,
Council of Canada, Ottawa, Ontario, Canada KIA OR6. Dundee DDl 4HN, Scotland, UK.

2326 August 1988 11-16 September 1988
Gnent, Belgium. 7th I[nternational Sympusium on Hass Wye College, Ashford, Kent. Harden Conferences,
spectrometry in Life Sciences. Further information No. 3l: Microbes under Stress: Metabolic and
from Prof. Dr. A. De Leenheer, lLaboratoris voor Developmental Choices. Further information from
Medische Biochemie en voor Klinische Analyse, Meetings Officer, The Biochemical Society,
Harelbekestrast 72, B-9000 Ghent, Belgium. 7 Wsrwick Court, London WCIR 5DP, UK.

24-28 Augusc 1988 l4-18 September 1988
Cold Spring Harbor, New York, USA. Mouse Molecular Cold Spring Harbor, New York, USA. Modern Approaches
Cenetics. Further .nformation from Meetings to New Vaccines, including Prevention of AIDS.
Co-ordinator, Cold Spring Harbor Laboratory, Further informatCion from Meetings Co-ordinator, Cold
Bungtown Road, Cold Spring Harbor, New York 11724, spring Harbor Laboracories, Bungtown Road, Cold
USA. spring Harbor, New York 11724, USA.

28 August ~ & Septesber 19848 18-23 September 1988
Kolymbari, Crece, Greece. Molecular and Weggis, Switzerland. Enzymology of DNA
bevelopmental Biology of Drosophila, Further Replication. Further information from
information from Dr, S, Artavanis-Tsakonas, Dept. of Dr. U. Hibscher, Institut fir Pharmakologie und
Biology, Yaie University, P.O, box 6666-KsT, biochemie, Universitdt Ziiricn-Irchel,
New Haven, CT 06511-8112, USA. Winterthurerstrasse 190, 8057 Zurich, Switzeriand,




19-20 September 1988
L'Aquila, Irtaly. Advances in Biotechnology of
Membrane lon Transport. Further information from
Ares-Serono Symposia, Via Ravennas 8, 00161 Rome,
Italy.

19-24 Septeamber 1383
Shanghai, China. BIOTECQH EXPO 88. 2nd
International Exhibition and Conference. Further
information from Biotech Expo 88, Suite 602, Harbour
Crystal Centre, TST East, Kowloon, Hong Koang.

20-22 September 1388
Haanover, FRG. 8I0'Technica ‘88. Further
information from Deutsche Messe AG, Messegelinde,
D-3000 Hannover 82, FRG.

21-25 September 1983
Cold Spring Harbor, New York, USA. Ribosome
Synthesis. Further information from Meetings
Co-ordinator, Cold Spring Harbor Lab~r atory,
Burgtown Road, Cold Spring Harbor, New York 11724,
USA.

15-29 September 1938
Florence, Italy. 5th International Symposium on
Bioluminescence and Chewiluminescence. Further
information from 0.1.C., Via G. Modena 19,
50121 Florence, [taly.

2530 September 19388
Vienna, Austria. 17th International Syamposium on
Chromatography. Further information from
Prof. Dr. J.F.K. Huber, Inst. f. Analyt. Chemie der
Universitic, Wihringer Str, 38, 1090 Vienna, Austria.

25-29 September 1983
Cambridge, UK. Fourth International Congress on
Computer Applications in Fermentation Technology -
Modelling and Control of Biotechnological
Processes. Further information from Conference
Secretariat, Society of Chemical Industry,
14/15 Belgrave Square, London SWIX 8PS, UK,

26-29 September 1988
ZMBO, Heidelberg, FRG. EMBO Annual Symposiuwm:
Organelle Genomes and the Nucleus. Further
information from EMBO, Postfach 102240,
69 Heidelberg, FRG.

26-30 September 1938
Roscoff, France. Vessels and Vascular Pathology.
Further informacion from Dr. Jacques Caen,
150 boulevard Magenta, 75010 Paris, France.

28 September - 1 October 1988
Orlando, Florida, USA. North American Cystic
Fibrosis Conference. Further information from
Cystic Fibrosis Foundation, 6931 Arlington Road,
Bethesda, MD 20814, USA,

28 September - 2 October 1988
Cold Spring darbor, New York, USA, Cell and
Molecular Neurobiology of Aplysia. Furcher
information fron Meetings Co-ordinator, Cold Spring
Harbor Laboratory, Bungtown Road, Cold Spring
Harbor, New York 11724, USA.

2-5 October 1988
Rorschacherberg, Switzeriand. Gene Transfer
to Plants: A Critical Assessment. Furtner
information from Dr. I. Potrykus, Institut
fur Pflanzenwissenschafcen, ETH-Zentrum/LFV .20,
Universititstrasse 2, 8092 Zirich, Switzerland,

3-6 October 1988
Roscoff, France. Cellular and Molecular Aspects
of the Early Events in Neurogenesis. Furtner
information from Dr. Anne-Marie Duprat, Centre
de Biologie du Développement, 118 route de
Narboane - Biciment IV R3, 31062 YToulouse cedex,
France.

6~8 October 1988
Viilefranche-sur-Mer, France. Mechanisms of
Imunoglobulin in Gene Diversificarion,
Rearrangements and Express:ion, Furtner information
from Dr. K. B. Marcu, Dept. of Biochemistry, Life
Sciences Building, SUNY at Stony Brook, Stony Brook,
NY 11794-5215, USA.

23~27 October 1988
Evian, France. Vith International
Lymphok ine Worxshop on Lymphokine Receptor
Inceraction. Further information from
Secretariat Vith International Lymphokine Workshop,
Laboratoire d'[mmunologie, bitiment Recherche 1,
Institut Gustave Roussy, 94805 Villejuif cedex,
France.

24-28 October 1983
Aussois, France. Animal Toxins. Furtner
information from Dr. Hervé Rochat, Laboratoire de
Biochimie, Faculté de Médecine, Secteur Nord,
Boulevard Pierre Dramard, 13326 Marseille cedex 15,
France.

%10 November 1983
Paris, France. FILTRA 88 - European Congress and
Exhibition of Filtration and Separation Technology.
Further information from M. Michael peaucourt,
IDEXPO, 21 Ave. de Filtration, F-94 230 Cachan,
France.

16-19 November 1988
Disseldorf, FRG. MEDICA/BIOTEC.
Diagnostica-Therapeutics-Technica. Further
information from Gesell GeswbH & Co. KG,
Kaasgrabengasse 17, 1190 Vienna, Austria.
Tel. 32 50 37.

22 November - 1 December 1983
Moscow, USSR, NAUKA '88 - 4th Iaternational
Exhibition on Scientific Instrumentation. Further
information from v/o Expocentr,
Sokolnitscheskij wal, la, USSR-1U7, 113 Moscow.

1989

2-6 April 1989
University of Kent, UK. Comparing laboratory and
Field Pesticide Performance. Further inforastion
from Dr. C. R. Merricc, lnternational Centre for the
Application of Pesticides, Cranfield Institute of
Teche rlogy, Cranfield, bedford MK43 UAL, UK.

20-25 Augustc 1989,
Kobe, Japan., Protein Engineering '89. Further
information from IRL Press Inc., P.O. Box Q,
McLean, VA 22101-0850, USA, or IRL Press Ltd.,
P.0. Box 1, Eyusham, Oxford OX3 1JJ, UK.

21~24 August 1989
Ucrecht, The Netherlands. Lllth Incernationsl
Congress of the International Society of
Developmental Biologists. Further information from
Congress Secretariat, Ccngrex (Holland),
Keizersgracht 792, 1017 EC Amsterdam, Tne
Netherlands .
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General Provisions

UNIDO activities in the field of advertising are non-profit-making anc are carried out to
cover the cost of preparing, pubhshing and mailing its publications, which are sent to
readers all over the world free of charge.

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. illustrations and a text containing all necessary information.

Advertisements are printed in black and white and in English only.

UNIDO reserves the right to reject advertisements without giving reasons, to suggest
amendments or to holc advertisements if space 1s not available.

UNIDO cannot guarantee to prnint advertisements on specific pages of the Monitor
Page proofs wiil not be provided to advertisers

Payment of invoices 15 due immediately after receipt and should be made within 30
days in United States dollars or Austnian schiliings to the UNIDO bank account (see
below) or to the Treasurer, UNIDO, Vienna Innternational Centre, P.O. Box 300, A-1400
Vienna. Austnia (telegroms UNIDO Vienna Austria; tefex: 135612). Upon payment,
please advise the Heaa Deveicpment anc Transfer of Technology Division, at the same
address

Bank accounts

For dollar payments For schilling payments:

"UNIDO dotlar account” No 29-05115 “"UNIDO schilling account” No. 29-05107
Creditanstalt Bankveren Creditanstalt Bankverein
Schottengasse 6. A-1010 V.enna. Austna Schottengasse 6, A-1010 Vienna, Austria

"UNIDO genera! account” No 949-2-416434

The Chase Manhattan Bank

International Agencies Bariring

380 Madison Avenue. New York, New York 10077
United States of America

Prices

Prices in Austrian schilhngs (AS)
Siee 1ar squivalent in US$)

Full page (255 mm » 178 mm) AS 5,000
'» page (125 mm = 178 mm or 255 mm = 86 mm) AS 3,700
Y. (178 mm ~ 60 mm or 125 mm = 86 mm) AS 2,500

The price for the publication of announcements of up to five lines under the rubric
"Resources available” is AS 1,000 The text 1s subject 10 editing.






