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A. POLICY MENS AMD OTHER EVENTS

UMIDO Mews

Research_safety standards proposed

Three United Nations organizations - the wWorld
Health Organization (WHO), the UN Environment
Programme (UNEP) and the UN Industrial Development
Organization /UNIDO) - have launched a co-operative
programme to evolve strict nev safety guidelines for
the proliferating science-based iadustries of the
devaloping reg:ons whicn are about to embark onm
genetic engineering in a big vay. The proposed new
guidelines are intended to minimize medical and
other hazards vhich aight arise from the release of
genetically engineered organisms into the
environment .

The promise of profitable and potent new drugs,
forestry and agricultural practices, diagnostic
techniques and industrial processes which may soon
be created by means of genetic engineering has
stimulated enormous interest, leading to the
establishment of the UN's International Centre for
Genetic Engineering and Biotechnology.

Medicine and agriculture :n the hungry world
are likely to be the g-eatest beneficiaries from the
bio-revolution, which is expected to boost health
and nutritional standards, incomes and output there,
concludes an authoritative new study published by
the International Labour Organisation.

For example, ons third of the world's food
potential is currently lost to insects, diseases and
veeds - as auch as 40 per cent in Africa alone. New
pest- and disease-resisctant plants will soon reduce
this loss considerably.

Clonal propagation of timber crops could
greatly alleviate the fuelwood and deforestation
problems of the Third World. New strains of
micro-organisms vwill more efficiently convert
biomass - which is the earth's most abundant
resource - into primary energy substances. Improved
medicines will become available while some existing
ones, like insulin and interferon, will be cheaper
and more plentiful.

But genetic engineering has also “raised
concerns about possible risks to humans, animals and
the environment,® adds a spokesman for the
scientific group working on the safety code.

“Its impact is global in scope®, he goes on.
“An international approach to satety offers the
advantages of harmonizing genetic engineering rules
and preventing costly duplication of effort in
assessing risks and in developing guidelines.”

The UNIDO and the UNEP are expected )ointly to
reviewv all recorded experience on the successful and
unsuccessful release of genetically manipulated
material into the environment an! evaluate existing
national guidelines. The WHO is to review all
relavant health and environment protection
legislation.

The WHO is expected alio to "twin” its
bio-safety collaborating units at various
institutions with the nev Centre and its affiliaces
in order to develop expertise in biotechnology
safety programmes in cthe developing countries.
(Source: Development FPorum, No. ), March/Apzril 1989)

Turkey's healing herbs

The Medicinal Plants Research Centre at the
University of Anatolia in Turkey is spearheading a
drive to turn the country's immense variecty 5f flora
into medicaments and essential oils. Greater use of
domestic medicinal and aromatic plants could reduce
Turkey's imports of rawv materials for
pharmaceuticals, resulting in substantial
foreign-exchange savings.

In spite of a vell-developed pharmaceutical
sector, Turxey had ii:ictle experienc~e in extraction
and processing of medicinal plants on a pilot-plant
scale. To bridge this gap between laboratory and
commercial production, the Government turned to
UNIDO for assistance. With more than $275,000 from
the UN Development Programme (UNDP), UNIDO provided
experts, equipment and training. An information
service vas also set up to help local pharmaceutical
firms.

The successful two-year-old pilot plant and
laboratory is now offering training to students from
other developing countries. Building on the
Centre’s rapid advances, UNIDO/UNDP assistance wvill
be extended into a second phase to isolate and
purify herbal extracts and essential oils.

(Source: Development Forum, No. 9, March/April 1989)

Omited NMations and other organizations' news
UNESCO seeks role in qenome projects

The United Nations Education, Scientific and
Cultural Organization (UNESCO) is seeking to play a
central role in co-ordinating global research
efforts into the mapping and sequencing of the human
genome. In particular, it wants to focus its
activities on the ethical questions raised by such
reseacrch, and on increasing the involvement of
scientists from third world countries.

UNESCO Director-General Pederico Mayor, a
former biochemist, is planning to propose to the
agency’'s 148 member States that the agency allocace
$500,000 over the next twc years to support such
activities.

The money would be used, in part, to provide
fellowships and travel grants to enable scientists
from developing countries to visit laboratoiies in
the industrialized world to learn about apping and
sequencing techniques. It would also support the
distribution in both developed and third worid
countries of information about the research
programmes.

UNESCO's intere3st in co-ordinating activities
relating to human genome research has received
encouragement from several members of :he recencly
formed Human Genome Organization (HUGO), including
its president, Victor McKusick of Johns Hopkins
University in Baltimore. HUGO is a loose~-knit
interna~ional group of sclientists involved in genome
sequencing projects.

Mayor, who helped secure the agency's support
for a meeting held in Valencia last October to
discus- the scientific and technological basis of
future genome sequencing projects, has establisred
an advisory panel of 20 leading scientists in the
field. It includes McKusick; Frenrch Nobel laureate
Jean Dausset, the director cf the Lentre des Etudes
du Pulymorphisme Humaine in Paris; and molecular




biologist A. A. Bayev Of the USSR Academy of
Sciences, which has recently scarted .ts own,
relatively modest, programme Of jenome sequencing
and mapping.

A furthe: meeting will be held in Moscow at the
end of June, at which it is hoped that detziled
proposals will be worked out for submsission to
UNESCO's General! Conference in October. UNESCO
it-elf is clearly hoping that a close association
with the topical field of human genome research will
raise its profile as an international scieatific
organization; and that this in turrn will help
persuade both the United States, which left the
organization at the beginning of 1985, and the UK,
vhich fcllowed a year later, to rejoin.

Meanvhile, the European Commission in Brussels
is revising its plans for a three-year researcch
prograsme aimed at boosting European research into
the human genome in light of a number of amendments
proposed by the European Parliament. The Parliament
vants the Commission to increase its support for
studies of the social and ethical aspects of the
research, and for public information campaigns on
both its benefits and potential dangers. Despite
objections from the new commissioner for research,
Fillipo Pandolfi, the Farliament overwvhelmingly
approved virtually all of the asendments, which had
earlier been passed by its energy and research
committee.

It is now up to the Council of Ministers,
representing the Governments of tha 12 sember
States, to decide how many of these amendments
should be included in the Commission’s revised
prograsme. One asenument the Commission has already
33id it will adopt is to change the prograsme’'s name
from “predictive medicine® to the apparently
less~threatening title of "human genome analysis”.

One specific proposal made by the European
Parliament is that at least 10 per cent of the
training contracts funded under the new prograsme
should be earmarked for researcn workers from
developing countries. (Source: Science, Voi. 243,
17 March 1989, p.1431-1432, D. Dickson. Copyright
1989 by the AAAS)

Social issues

Third world scieace gqroups form network

Spurred in part by the United Nations mixed
record of success in stimulating third world
scientific endeavours - especially RsD and
information exchange - concerned scientists have
launched their own initiactive. Last October, they
inaugurated the Third World Netvork of Scientific
Organizations (TWNSO), meeting at the Third world
Academy of Sciences’ (TWAS) headquarters in Trieste,
Italy. Although TWAS has yet to establish a firm
prograsme, its maip priorities include third wvorld
participation in global scientific efforts {e.qg.,
the human genome project), wncouraging biotechnology
transfer to facilitate economic and social
development of third world countries, and improving
1ines of communication with developed countries
throuqgh bilateral links and exchanges.

TWNSO has grown quickly from concept to
reality. In 1986, TWAS invited national science
academies and research councils in developing
countries to sign an agreement to strengthen their
co-operative links with TWAS. Out of 30 groups
contacted, 13 responded favourably.

Encouraged dy this positive feedback, TWAS
president Abdus Salam of Pakistan, the directot of
Tr:ieste's International Centte for Theoret:ical
Physics (ICTP) - speaking at the opening of the
1887 TWAS Second General Conference in Beijing,
Chira - proposed extending the scope of the TWAS
initiative to fore a network linking scientific
institetions in developing countries. To enhance
overall communication and collaboration, he called
upon the Ministries of Science and Technology and
Higher EBducation in developing countries to
participate.

During the Beijing meetinyg, representatives ot
over 40 ministries, research councils, and
scientific academies discussed Salam's “network”
proposal. An ad hoc cosmittee, chaired by Nigeria's
Minister of Education Jibril Aminu, was established
to further explore the network's formation.
Ninety-four scientific organizations from 60 third
world countries have since agresd to becoms members
of TWNSO.

The main business of the October 1988 founding
meeting was to elect officers and approve the
charter statutes. The members also adopted the
"Trieste Declaration on Science and Technology as an
Instrument of Development in the South”, which
resolves that its members will "work toward giving
science and technology a position of highest
priority in their own countries and to strengthen
their collaboration with other counctries of the
South as well as the North”.

In addition to its main offices at TWAS, the
network established four regional offices to
tacilitate its operacions - in MNigeria, Tunisia,
Mex.co, and Malaysia, the home countries of the four
TWNSO vice presidents. (Source: Bio/Technology.
March 19&€9)

WHO plans for trials of future AIDS vaccines

The wWorld Health Organization says that
planning sust start nov for large trials of
potential vaccines to protect recipients against
AIDS, even though no vaccine yet shows sufficient
promise to enter large-scale tests. Specialists who
met at the WHO in Geneva drew up a set of guidelines
for testing such vaccines when they become available.

The consensus statement produced by the group
recommended that:

- Scientists should give priority to
developing a suicable animal sodel for
testing vaccines:

- Tzials should observe basic ethical
principles of biomedical research,
particularly the rights of participants to
refuse to take part, o- to withdraw from a
trial;

- People taking part in trials should receive
full counselling, particularly to snsure
that they have given fully informed consent.

Testing of candidaste vaccines to protect
against AIDS is likely ~o pnse some exceptionally
difficult ethical dilemmas. For exasple, pecple
taking part would need full instruction on how to
avoid becoming infected with the virus that causes
AIDS, which would immediately make the trial a less
powerful means of testing the vaccine. (Source:
New Scientist, L1 March 19%89)




Requlatory issues

Biotechnology industry frets over proposed ruies

Represenzatives of the burgeoning biotechnology
industry are not pleased with the proposed US
Environmental Protection Agency's regulations tor
micro-organisms under rlhe Toxic Substances Cortrol
Act. Both the Industrial Biotechnology Association
and the Association of Biotechnoiogy Companies
stated at a public hearing on the draft regulations
recently "hat the requiatious would seriously hinder
future diotechnology developments. The IBA
president Richard D. Godown told the EPA that the
proposed rules would not allov companies enough
latitude to design manufacturing facilities and
would greatly bu-den the fermenting industry.
Regulation of any new use for a naturally occurring
organism would put an extreme load on industry and
research facilities, according to the ABC. It
recommends that the EPA continue with its present
policies. The ABC also recommends that research
results bc prerumed confidential and that the EPA
should not require “burdeisome substantiation® for
confidentiality claims. (Reprinted with permission
from Chemical and Engineering News, 2 January 1989,
pP- 25. Copyright 1989 American Chemical Society)

Pederal Republic of Germany's cabinet agrees
gene quidelines

The Pederal Republic of Germany's faderal
cabinet has approved guidelines for a law to control
work in genetic engineering. The guidelines, drawn
up by the federal Ministry of Health, will form the
backbone of a bill establishing uniform rules for
companies and scientific groups vworking with
recombinant DNA technologies.

The law would regulate oniy basic conditions
for using the technologies and separate detailed
regulations would be applied to individual projects
according to risk.

The regulations would control the use of
rechnologies in closed systems as well as the
release of genetically manipulated micro-organisms.
It would apply to industry and science alike.
Companies or independent scientists working with the
techniques or releasing manijpulaced bacteria would
be held responsible for any damage caused to heal”h
or the environment.

The federal states would continue to be
responsible for approving new projects but would
have to consult federal institutions such as the
Ministry of Health before making a final decision.
All plants which fulfill the requirements will need
approval.

The cabinet has disagreed with the enquiry
recommendation of a five-year moratorium on the
release of genetically manipulated micro-organisms.

In a parallel but separate move, the cabinet
has called for the federal Ministry of Justice to
draw up criteria for a nev lav reqgulating the use of
genetic engineering in reproductive technology and
genome analysis. (Source: EBuropean Chemical News,
12 December 1988)

Biotechno.oqgy _requlation update

The tirst International Conference on the
Release of Genetically Enginmsered Micro-organisms
(REGEM 1) was held in Cardiff, Wales, Uk from

S5 to 8 April 1988. The wide-ranging programme
contained sessions on mechanisms tC monitor
deiiberate releases from the point of view of

Jurvival, persistance and detection; interactions
of genetically engineerea micro-organisms. including
horizontal and vertical transfer of genetic material
in the envisonment; a series of case studies of
both deliberate and accidental releases and
ecosystem modelling and long-term ecological studies.

Just over 80 papers wers presented over the
tnree-day period, dealing with the statg-of-the-ar:
situation regarding actual releases as well as
predictive or simulation studies. Once again,
consensus was reached in an extremely
myltidisciplinary audience that the msethod by which
an organisa is engineered is less important than its
effect on the environment. Hence., regulatory
controls should be structured accordingly. The
proceedings from the conference are available
through Academic Press.

In the US, a product liability bill (H.R. Il1l15)
known as the Uniform Product Safety Act cleared the
House Bnergy and Cosmmerce Committee in August 1988.
Whilst there is little likelihood of a house vote
within the calendar year, this is the first time a
product liability bill has ever progressed through
this phase in Congress.

Some of the provisions of the bill will have
extremely important implications for drug
manufacturers, particularly vith reqgard to punitive
damages. For example, the bill permits the states
to determine when and where punitive damage awards
vill be allowed. Pre-market approval by the Fcod
and Drug Administration (FDA) of drugs and medical
devices will provide a complete defence for
manufacturers. 9Gimilarly, drugs with packaging in
compliance with federal tamper-resistant packaging
laws will provide manufacturers with a defence
against claims for punitive damages.

Product sellers will also ve affected by ‘e
bill since they will be iiable for a manufacturer's
error when the manufacturer cannot be brought to
court or lacks the funds to pay a judgement.
Otherwise product sellers will be responsible oniy
for their own negiigent acts.

The issue of applying genetic engineering to
humans in Australia was dealt with relatively
painlessly by the National Medical Health and
Research Council (NHMRC). The Council’'s Medical
Research Bthics Committee concluded in Movember 1987
that gene therapy to make inheritable changes is
ethically unacceptable. Somatic cell therapy is
considered acceptable but experimental and hence
subject to the HMRC's prescribed procedures for
exper imental research. By contrast, the British
Medical Association recently decided to establish a
working party to draw up a set of ethical
guidelines: it is expected to take at least two
years to report.

The NHMRC has also dbroken new ground by
endorsii a set of guidelines developed by its PFood,
Science nd Technology Sub-Committee to assess foods
and food additives produced by biotechnological
means. The Sub-Committee acknowledged that
principal consumer concerns centre around the
possible introduction of pathogenicity or toxicity
and unacceptable changes in the nutritional value of
food stuffs. The NHMRC intends to utilize existing
processes to ensure t.at foods, food additives and
tood processing aids produced by recombinant DNA




technologv and other biotechnological means. The
products will pe assessed by the Sub-Committee to
ensure they are safe and fit for human consumption.
{FPor further :information, contact Dr. Gordon Cean,

(062) 980307). (Source: Australian Journal of
Biotechnolcogy, Yol. 2, No. 2, September 1988)

France introduces bioethics law

France has announced that it is to becose the
first wWestern nation to introduce 3 wide-ranging law
on bioethics, defining how the °dignity of the
individual® should be protected in an age of rapidiy
advancing medical technologies.

In a bil' that seeks to bala.ce the freedom of
research and the requirements of progress with the
rights of man, the Prench Government bas published
legislative proposals that would, for example, outlaw
any sale or trade in human organs, and confirm an
existing ban on commercial surrogacy arrangements.
The bill would also forbid any attempt to maintain a
human embryo in vitro for more than seven days. In
exceptional circumstances, the bill permits an
extension to 14 days, provided France's National
Ethical Committee gives its consent.

The new law is based on a report on “"The Life
Sciences and the Rights of Man" commissioned by the
Government. It is intended to provide a broad
juridical base from which detailed regulations
covering specific areas of medical technology will
subsequently be elaborated. (Bxtracted with
permission from Science, Vol. 243, p. 1284,

10 March 1989, D. Dickson. Copyright 1989 by AAAS)

Guidelines produced for the use of transgenic
animals in research

With transgenic animals finding increasing
favour in both biomedical research and
biotechnology, the UK Advisory Committee on Genetic
Manipulation (ACGM) has produced detailed guidelines
on their use. The guidelines, whiclh the committee
hopes will set an example for other countries, are
particularly concerned with the consequences of the
deliberate or accidental release of transgenic
animals into the wild, and the hazards of using
viral, and especially retroviral, vectors for
transgenes - that is, the use of genetically
modified viruses to introdice new genes into animals.

For animals that are to be released, there will
be a ban on the use of any viral vector that
contains even a pzrtially functional oncogene and on
any form of vector that has even a remote potential
to replicate. Plans to use equivalent vectors to
produce contained transgenic animals will be
considered individuaily.

Among the consideracions will be the
precautions that have been planned to ensure
containment. For large animals, ACGM takes the view
that a well-fenced field is sufficient. Extra care
will be needed for fish and other aquatic
vertebrates because of the relative sase with which
they or their gametes can escape. Even greater
precautions are necessary for work with
invertebrates that “crawl, jump or fly-".

Some of the guidelines on genetic manipulation
anticipate changes in the official Health and Safety
Regulations, which were drawn up in 1978. Revised
reqguiations suggested by the Health and Safety
Commission in October 1987 have since been modified,
and now await approval by the Secretary of State and
parliament. Their main intent 18 to establish a

legally backed comDulsion both to notify ACGM of the
preduct:ion and use of transgenic animals and to set
up and operate local risk assessment cosmmittees at
any establishment that carries out genetic
manipulation.

ACGM's guidelines also cover aspects of work
with transgenic animals that fali outside its own
purview. The welfare of auch animals is “dealt with
adequately by existing legislation”, the guidelines
say, pointing out that breeding from transgenic
animals is rejulated as though an animal axperiment
until i1t can be demonstrated that the progeny are
not likely to suffer any adverse effects.

The guidelines advise that the consumption of
transgenic animals or their products by humans or
animals or their products by humans or animals woulc
be subject tc consideration by the Advisory
Committes on Novel Poods and Processes, which may ir
turn seek advice from ACGM. (Source: Nature,

Vol. 337. 26 January 1989)

General

Twenty-four new cloned viruses and viroids from
ATCC Plant Virus Collection

Intensive efforts in the Plant Virus Collection
at the American Tvpe Culture Collection (ATCC) are
paying off as shown by the recent accession of
24 molecularly cloned viruses and viroids. Bight
Clcnes are currently available for distribution,
wvhile the remainder are being processed for planned
distribution from June 1989. The available clones
are: cauliflower mosaic viruses (2), tobacco etch
virus (2), beet curly top virus, brome mosaic virus,
cassava latent virus and tob2cco mosaic virus.
Details from: AaAmerican Type Culture Collection,
12301 Parklawn Drive, Rockville, MD 20852 1776, USA
or on + 1 (301) 881-2600. (Source: Biotechnology
Bulietin, Vol. 8, No. 2, March 1989)

ATCC Revised Culture Fees (1 January 1989)

ATCC Cultures drice
Algae, Bacteria, Bacteriophages, per tem
Pungi, Plant (sus)

Tissue Cultures, Plasmids, P:otozoa,
Vectors and Yeasts (Except Preceptroi
and Uniplus) US and Canadian

Non-profit Institutions 45 00
Other US and Foreign Institutions 70 00
ATCC Preceptrol and Uniplus Cultures 12 00

All US and Poreign Institutions

ATCC Cell Lines and Oncogenes
US and Canadian Non-profit
Institutions 50 00
Other US and Foreign Institutions 80 GO

Contract Cell Lines
All "HTB” cells and °*HB” 1 to

*HB* 7999

US and Canadian non-profit 40 00
Institutions

Other US and Poreign Institutions 64 00

ATCC Viruses, Animal ¢ Plant, Rickettsiae and

Chlamydiae
US and Canadian Non-profit
Institutions 40 00
Other US and Foreign Institutions 64 00
Animal ané Virus Antisera
All US and Foreign Institutions 25 00

Plant Virus Antisera*




US and Canadian non-protit
Institutions 40 00
Other US and Foreign Iastitutions 64 00

* Selected antisera are priced higher

ATCC,'NIH Human Chromosome-Specific Libraries
{57700-57999)
Non-profit Inscitutions 10Q¢ 00
Other Institutions 150 00

ATCC/NIH Repository Probus and Cloned Genes
(5700G-57699, S9000-59999)
Non-profit Institutions 40 00
Other Institutions 64 00

Cell lines ordered as flasks, protozoa sent as
test tubes and others spscially ordered as test
tubes carry an additional laboratory fee of $35.00.
Minimum invoicing is $45.00. Orders received for
lesser amounts will be invoiced at the ainimum.
Prices are in US dollars. Terms: Net 30 from date
of invoice. No COD orders or Letters of Credit
accepted. Quantity discounts 10 per cent on §$1,400
to $2,100; 15 per cent over $2,101.

Shipping charges

Per:shable or pathogenic materials which by
their nature requite special packaging, handling
and/or shipping are shipped POB origin, freight
prepaid via carrier of our choice.

The address is: American Type Culture Collection,
12301 Parklawn Drive,
Rockville, MD 20852 USA
Telex: 908768 Fax: 301-231-5826
(Source: ABA Bulletin, Vol. 4, No. 1, Pebruary 1989)

Humane gene therapy on the way

The first experiment involving the introduction
of foreign genes into humans got back on track
through the institutional review process when it was
approved by a sub-committee cof the Recombinant DNA
Advisory Comnittee (RAC) of the US National
Institutes of Health (NIH).

On 29 July 1988, three scientists at the NIH
proposed a plan to treat patients suffering from
melanoma - a virulent form of skin cancer - using
Cells called tumour-infiltrating lymphocytes
(TILs). The scientists proposed taking these cells
of the immune system from patients, fortifying them
in the laboratory with interleukin-2, and injecting
them back into the donor, where they would attack
tumours.

Befo-e injecting the cells back into the
patient, the scientists planned to infect the cells
with part of a mouse retrovirus that carries a gene
conferring resistance to neomycin, an antibiotic.
The gene has no therapeutic value, explains
Michael Blaese, who shares credit with
Prench Anderson and Steven Rosenberg for devising
the experiment. Instead, the gene will help doctors
to track the TILs in the body. The team considered
this to be a modest and safe first step toward real
gene therapy and a test of their ability to splice a
working gens into human cells. The Recombinant DNA
Advisory Committee (RAC) at the NIH debated the
expariment in public on 3 October 1984, then
deferred a decision twice and was ordered on another
occasion to review it yet again.

Another panel, the NIH's Institutional
Biosafety Committee, which reviews experiments on

numans, deferred its decision once, then asked the
researchers for more data on satety and wvhether they
should try exper:ments on animiis first.

Tests on animals subsequently proved that
scientists could retrieve genetically labelled TILs
from blood. Blaese's team has t-ied without success
to induce mutations in tissue culture using the gene.

Bloese says that only those patients with less
than three months to live can participate in the
experiment. Rosenverg has shown already that
therapy with TILs that lack the foreign gene can
reduce tumours in patients with melanoma, one o the
most difficult forms of cancer to treat. However,
because the tests of gene therapy with animals *"had
not been fully developed®, the Biosafety Committee
said, only ten patients snould participate. The RAC
approved the, test by mail and the NIH gave its final
authorization for the test to go ahead in January.
(Source: Nature, Vol. 336, 15 December 1988 and New
Scientist, 4 February 1989)

More money needed for human genome mappin:
project

The US Administration is seeking an almost
fourfold increase in spending for 1990 on a project
to map and sequence the human genome, up from the
$27.6 million the National Institutes of Health
(NIH) will spend on genome activities this ear. It
this huge increase is approved by Congress it will
mean much extra responsibility for the newly
christened Program Advisory Committee o.. the Human
Genome, chaired by Norton Zinde:r of Rnckefeller
University. NIH are counting on the committee for
guidance as they work to sequence t.e 3,000 million
bases that make up the human genome.

NIH director James Wyngaarden gave his agency
an active role in the genome project last year when
he established NIH's Office of Human Genome
Activities and chose as its director James Watson,
director of the Cold Spring Harbor Laboratory.

The National Science Foundation and the
Department o. Agriculture will also support human
genome research, although the Department of
Agriculture's contribution will be small, at less
than a million doilars. The Howard Hughes Medical
Institute will also play an important role in the
project, with its support of genetic databases and
mapping efforts.

At the advisory committee's first meeting last
week, four working groups were set up: one on
training chaired by Joseph Goldstein of the
University of Texas Southwestern Medical Center in
Dallas;: one on centres that will work on the
project co-chaired by Phillip Sharp of the
Massachusetts Institute of Technology in Cambridge
and Maynard Olson, Washington University School of
Medicine, St Louis; another on ethics chaired by
Nancy Wexler of Coiombia University in New York;
and the fourth on databases chaited by
David Botstein of Ganentech, Inc., in
San Prancisco. (Source: Nature, Vol. 337,

12 January 1989)

Biotechnology in microgravity

Wwith NASA's Shuttle programme apparently back
on its feet, low- or zero-gravity research
opportunities may once again be coming the way of
biotechnologists. Microgravity conditions attained
in space vehicles represent a new, unique and
under-exploited environment for conducting




scireit1fic exper:iments. Miuch has been writter on
the “immed:ace” industrial appl:ications3, without a
clear definition of the :mplications :in terms ot
cost, resource needs and any likely commerc:al
benefits.

The UK Siotechnology Group of the Society of
Chemical Industry (SCI) is orgqganizing a meeting
which will aim to: 1dentify and define the
potential of microgravity experiments; providé an
update on experimental results to date; provide
informaticn on how to mount experiments in
microgravit,; and pro~ide a forum for Jdiscussi.n.
(Source: Biotechrology Bulletin, Vol. 7, No. 1il,
December 1988)

DNA and defence

Genetic engineering is blurring traditional
discinctions betveen chemical and biological
warfare, according to Graham Pearson the director of
Britain's Chemical Defence Establishment at Po:tor.
Down. As a result, he said, countries could
Circumvent the existing international treaty banning
oiological weapons.

Nev techniques of gene splicing and recombinant
DNA technology can modify ~atural biological toxins
that are banned uncder the Biological weapons
Conventicn of 1972. Some countries coulo take the
view that the modified toxins are not therefore
covered by the convention.

Examples of classical chemical weapons are
mustard gas, and the nerve agents such as soman.
Potential biological weapons include anthrax,
plague, influenza and smallpox. But emerging in the
middle is a new class of biological toxins and
bioregulators that can upset human metapolism.

These are >ften derived from natural compounds or as
a result of modifying designer drugs.

Bicregulators are substances that are produced
naturally in the human body as part of its
metabolism. But when :introduced in an unnatural way
they can induce a variety of adverse effects, such
as change to blood pressure, pain, sleep, and even
death. New technigues in biotechnology can
synthesize such agents cheaply and in large
quantities.

One example of a toxin that concerns the
defence establishment is that derived from the
bacterium Clostridium botulinum. The toxin causes
weakness, double vision and dizziness and can be
fatal. Bven with medical artention, the toxin kills
25 per cent of those who swallow it.

The Chemical Defence Establishment is also
worried about a number Of other toxins that could be
used in warfare, such as neurotoxin from cobra
snakes, ricin from castor oil and tetrodoxin from
puffer fish. Such toxins could be converted into
fine powders and sprayed over troops. (Source: New
Scientist, 17 December 1988)

Investigators track HIV from East to West

Health officials around Europe have agreed to
Degin & research programme to monitor the spread of
HIV, the virus which causes \ID5, by reporting cases
of infected people. Up to ncw, countries have
reported only cases of AIDS, put epidemioclogists
fear that this represents earlier patterns without
reflecting the present level of infection. The

officials, from 32 countries in bo.h Easterzn and
Western Europe. Jebated sprions for a programme O
moni1tor che spread of HIV.

They agreed that eacn country should supply
statistics on numbers cf pecple infected with the
virus, as vell as numbers of AIDS cases. The Par:s
office of the world Health Organization will
co-o-dinate the monitoring programme and collate
data Bach country 1:s tc decide thy sort of
survelllance it wants to undertake; for example,
vhether it should be otilly anonymous test:ng .
where al. iaentifying Jdetails of cthe person are
removed from the blood sample, or whetner it will be
compulsory screening, which is confidential but not
anonymous.

Data released by various European Governments
revealed that there are two very distinct epidemics
of AIDS and HIV infecticn in Europe. In wWest
Burope, AIDS affects mainly homosexual sen, although
an increasing number of heterosexuals are becomirng
infected, mostly through the the use of intravencus
drugs. In some countries :in southern Burope, such
as Spain and Italy, this last mode of infection is
now the most common.

The second type of epidemic is occurring in
East Burope. where the v.rus has only been present
since the early- to mid-1980s. Here, people who are
infected are mostly the heterosexual partners of
people who have had some contact with the West or
with Africa. But now, the virus has become
established in the general population and is
beginning to sustain 1ts spread.

In the USSR, for instance, the number of Soviet
citizens who are infected with HIV has risen sharply
in the firast few weeks of this year. (Source: New
Scientist, 25 March 1989)

International Network for the Promotion of
Genetics

The science of genetics has a ve:; vital role
in meeting the increasing needs of food, feed,
fodder and fibre requirements of the nhuman kir-
particularly in the developing world which su; ts
nearly 80 per cent of the population It has,
therefore, been felt that this important discipline
needs promotion in an organ :d wvay During the
XVIth International Congress of Gane’_izs held at
Toronto in Canada, Professor V. I.. Choora of the
Biotechnology Centre, Indian Agricul:iural Research
Institute, New Delhi and Dr. Anwar Nasim of the
National Research Council of Canada, convened a
we .og o€ scientists contributing to the philosophy
of promoting genatics in the developing countries
under the chairmanship of Dr. K. S. Swaminathan.

The largely attended first meetirg was followed by
many informal discussions and a formal meet.ng in
which it wvas decided to launch an “International
Network for the Promotion of Genetics®.

Prof. Abdus Salam, President of the Third world
Academy of Sciences, Trieste, Italy, has agreed that
the Network can function under the aegis of the .
Acacemy. It is proposed to seek support of other
ofrganizations such as UNIDO, ICGEB, UNDP, UN Cantre

for Science and Technology for Development &nd the
International Genetics Federation

The Network will take up the foliowing initial
activities:

(a) Promotion of regional co-operation;




(b) Organization of seminars for policy makers;

(c) Wwork on technology transfer mechanisms
designed to bridge the grovinc gap between the
rechnological capabilities of Jdeveloped and
developing countries;

(d) Stimulating young scientists and helping
them in appropriate ways:

(@) (1) Mobilizing third world debt for
promoting scieance in general and
genetics in particular through debt
for genetics swaps;

{iil) Significance of genetic research for
food and health in the third world;

(f£) Publication of a newsletter.

Purther information may be obtained froa the
Network's co-ordinators, Prof. V. L. Chopra,
Professor of Eminence & Head Biotechnology Centre,
Indian Agricultural Research Institute,

New Delhi - 110012, India and Dr. A. Nasim, Division
of Biological Sciences, National Research Council
Canada, Ottawa, Canada KIA ORS.

Port-a-Lab

A thousand dollars may not go as far as it used
to, but it will buy a newly-developed cosplete
mini-medical laboratory fcr a 100-bed hospital. A
researcher at the University of Texas Health Science
Cencer at San Antonio spent ten years developing the
laboratory for use in remote areas. It fits into
two portable typewriter-sized cases and veighs less
than 30 pounds. The unit contains chemical reagents
and miniature instruments needed for diagnostic
work. Solar eaergy kits - they are included - can
recharge the batteries that powver the electrical
instruments, which also run on local electricity.
But how can someone make a laboratory for $1,000
when a centrifuge alune costs $1,500? Improvise.
Using a flashlight, a model airplane engine and
velcro, the laboratory's inventor created a
centrifuge which takes half an hour to assemble and
costs $§6.39. Fo: more information. contact
David Bernert or Ken Slavin, Dublin-McCartur &
Associates, 512/227-0221. (Source: BioBytes,

Sar._Antonio Biotechnology News & Information,
produced by Dublin-McCarter & Associates)

Drugs from plants

Important pharmaceuticals, such as
anti-clotting agents and growth hormones, could soon
be produced on a large scale by genetically
engineered plants, according to an announcesent from
Plant Genetic Systems (PGS) of Belgium.
Pharmaceurical peptides can now be produced in the
seeds of oilseed -ape, using a technique developed
jointly with scientists at the University of Ghent.

The company foresees itself becoming a
"molecular farmer”. It plans to grow transgenic
plants and sell the peptides to pharmaceutical
companies. It says an agreement has already
been reached with one major pharmaceutical firm.

Although animals are also being engineered for
the production of pharmaceuticals, PCS believes
plants are more cost effective. The extraction and
purification processes are also said to be

efficient. (Source: Chemistry and Industry,
6 Ma:zch 1989)

Parricipants needed for ASTM Task Group on
Membrane Characteiization

Participants are needed for a new ASTH task
group on aembrane characterization. This activity
is sponsored by E48.03 on Unit Processes and Their
Control, a sub-committee of ASTM standards-writing
Comajittee E-48 on Biotechnology.

The group will develop standards in
bioprocessing using membranes, including membrane
reactors and sembrane separators. Of particular
interest are cell separation and proteins
concentration using microfiltration devices, and
msasurement of control of membrance biofouling.
Membrane msanufacturers vill benefit from this
activity, and industry and consumers will be able to
properly select and test devices, and satisty
traceability.

All interested parties are weicome to
participate. Por more information, coatact
Subhas K. Sikdar, National Institute of Standards
Technology, 325 Broadway, Boulder, CO 80303,
303/497-5232; or John Vowell, ASTM,

1916 Race Street, Philadelphia, PA 19103,
215/299-5496.

Committee E-48 is one o’ 134 ASTM technical
standards-vwriting committees. ASTM is a managemaat
system for the development of voluntary consensus
standards for materials, products, systems and
services, and the promotion of related knowledge.
Currently, ASTM has 30,000 members from around the
world representing industry, governments, academia
and consumers. Participation in ASTM is open to any
interested party. The Annual Book of ASTM Standards
contains over 8,000 test methods, specifications,
practices, guides, classifications and definitions
developed by ASTM standards writing committees.
(Source: ASTM News Release, 3 Pebruary 1989)

An open market in developing countries

Because large corporations in industrialized
countries have dominated biotechnology research
efforts, products have largely been geared to
Western markets. But the message coming out of a
tecent conference in Bangkok is that many developing
countries, blessed with an abundance of natural
biological resources, can also benefit greatly from
these advances.

Several common threads emerged from among the
200 participants at the September 1988 International
Symposius on Application of Bliotechnology for Small
Industries Developaent in Developing Countries.
Pirs”, that small industries in developing countries
form the strongest foundation of biotechnology
developaent - they are economically and socially
best suited to provide the greatest benefits to the
most people. Also, industries should emphasize
market-driven, not technology-driven, product
development, and improve connections between the
business and scientific communities.

Several speakers discussed applications suiced
to small industry areas in South-East Asia and
elsevhere that already show potential. These
include fermented products such as soy sauce and
beer - which can be generated from the 1.5 billion




tons of agricultural residues produced in developing
countries each year - and traditional starch
products, which can be Jpgraded using fungi to boost
their protein content.

Biotechnology can also provide livestock
industries with improved feeds, vaccines,
therapeutic agents, diagnostic aids and growth
hormones. Demand for animal protein products is
increasing throughout the developing world and
producers must develop local sources for industry
inputs, many of which are currently i(mported.

Finally, tissues culture wvas cited by many
participants as a technology vell-suited to many
developing countries. Already widely used in
South-EBast Asia in the orchid industry, rapid
advances are being sade vith other horticultural
crops. Steps are even being taken to develop tissue
culture kits that can be used by farmers in
propagating potatoes and other crops.

Selecting an appropriate technology demands
knowledge of existing technology. Speaker after
speaker stressed the need Zor linkages betwveen
entreprensurs and scientists - and lamented that
these linkages currently are weak. (Extracted
from: Biotechnology, Novesber 1988)

Asian commercialization of biotechnology

wWhile most discussion on Asian biotechnology
focuses on Japan, other fast-growing nations in
Asia - South Korea, Singapore and Taiwan - are
poised for rapid commercialization of
biotechnology. The presentations by Government,
research and industry leaders at the Pacific Riam
Biotechnology Conference (5-9 September 1988)
organized by these three Governsments and the USA,
demonstrated the scrong focus and economic
commitment of these Asian countries to biotechnology
as their next smerging industrial wave.

These three Asian countries nov have export
markets almost equal to those of the entire BEC,
Taiwan has the second highest trade surplus with the
USA after Japan. Thus, they have the economic
resources if properly focused to succeed in
developing biotechnology. For example, the
accumulated cash reserves in Taiwan now excesed
US$77 billion.

Asian government strategies to develop
biotechnology are rather scraightforward. A new
research infrastructure is being Quickly developed.
To do this, these Governments lLave established nev
molecular genetic research institutes, acadesic
research departments in existing universities and
new medical centres. These are state-of-the-art
facilities with the latest equipsent. Moreover, the
establishment of new facilities bypasses the
politics of the established acadeaic groups who are
reluctant to change and rapidly adopt the new
technology.

To staff these new facilities, Asian
Governments have sought to tap the growing pool ot
Asians living in the USA vho are well trained in
science. Taiwan has over 100,000 immigrants in the
USA, 70 per cent of whom have scientific,
engineering or commercial training in high
technology. Korea ls sending increasing numbers of
students to the USA for higher education as well as
establishing industrial laboratories in the USA
staffed by Koreans. Sinqapore, with a much smaller

population, is enticing scientists with high
salaries and benefits to work at its institutions.

Government funding for bictechnology ressarch
is dramatically increasing in riese Asian
countries. As the research pump is primed, there is
increasing eamphasis also on technology transfer.
The concept of the Singapore Conference was to lay
the foundation to expedite such transfers. Thase
Asian countries will rely heavily on technology
imported from the USA and Burope to provide the
rasic technology and manufycturing capabilities It
the JSA and Europe are not willing to tranafer
techn 109y, then these countr.es will turm to
Japan. Obviously, with US$77 billion accumulated
cash reserves Taiwvan will have considerable economic
clout. Thus, initially une does not anticipate any
earth-shattering discoveries to come out of Asia,
but rather biotechnology products made more cheaply.

Although Asian Governments are willing to
invest in biotechnology, their industrial and
private investors have not shown sisilar
enthusiasme. To stimulate such private investments,
government tax and commercial incentives are being
offered. There will probably be no ismediate
investor rush, but a slow, steady increase over the
next several years. As electronic industry sales
begin to wane, investors will be forced to sesk new
tachnology to invest in

The success of biotechnology is based on
international interchange, co-operation and
support. The rapid growth of biotechnology has
occurred through nume.-ous transnational
interrelationships and financial arrangements. A
small US biotechnology corporation which teamed up
vith a Japanese food concern and a Swiss
multinational drug company produced the
caacer-tighting Interleukin-2. In the USA there are
over 160 joint ventures between small US
biotechnology companies and foreign aultinationals.
Canada, EBurope and Asia also have a2 increasing
number of joint ventures, as well as small
biotechnoiogy companies being formed and financed.
Australia too has a predominance of smaller
biotechnology companies with excellent technoliogy
vhich are therefore capable of such joint ventures.

(Source: Australian Journal of Biotechnology.
Vol. 2, No. 2, September 1988)

The Biotechnological Revoiution
by Salomon Wald

(Reprinted from The OBCD Observer, No. 156,
Pebruary/Masch 1989)

Biotechnology is not an industrial or
agricultural sector - it is a broad, generic
tecnnology. It is the third technological
revolution this century, after nuclear energy and
information technology. Por hundreds of years 1its
evolution vas siow, and empirical, as ssall advances
vere maade at the margins of knowledge. But modern
ReD (in particular, recombinant DMA, cell-fusion and
other sclentific breakthroughs of the last decade)
have transformed biotechnology into an efficient and
swiftly groving set of tools and applications. 1/

1/ See Bruna Teso. "The Promise of
Biotechnology . and some Conctraints®, The OECD
Observer, No. 118, September 1982.




The next ten yedrs vill see even more changes in a
discipline intimately linked with man and life.
Thesc are early days.

Biotechnology in industry

Biotechnology has the potential to improve the
international competitiveness of advanced countries,
and to open up entirely new markets. The leaders
will be the big multinational corporations primarily
concerned with chemicals, pharmaceuticals and food
processing, although small companies will continue
to make vital con:iributions to science and
technology. For the large corporations,
bictech: ‘11 provide the means for improving
or consolidating their competitive position. With
time, there vill be a growing diversity of
biotechnological products coming from a variety of
industries, and demand for theam is expected to grow.

Many of the companies that are not already
developing and using contemporary biotechnological
techniques plan to do so0 in the coming years. While
biotechnology remains but one tool in their
corporate strategies, a remarkably large proportion
of firms see in it a new generic techmology that,
like the computer, calls for a permsanent pool of
in~house expertise. The move of industry into
biotechnology is correspondingly broadly based,
rapid - and probably irreversible.

The considerable resources required in
biotechnological R&D favour highly industrialized
countries and large companies. Yet the fruits of
this new technology nave a particu.iar interest for
the third world, although many of the companies
concerned (Japanese ones apart) sees to show little
interest in that potential marker. Biotechnology
could help developing countries deal with their
health concerns and meet their food requirements.

Biotechnology will not be the predominant
technology for most industries and services this
century, and is not likely to become the main basis
for new investment and economic growth until the
second or third decade of the 2lst century. Yet it
will bring a further reduction in the use of
materials and energy per unit of GDP in OECD
economies and make for a more rational innovation
process. In any case, its effects on society, on
the way people live, are likely to be more important

cthan its quantitative impact on economic performance.

Capital, investment and patents

Par-reaching transformation of the technologies
currently in use must inevitably lead to large-scale
investment in the new, perhaps at the expense of the
old. But changes in capital stock, in the "skill
profile® and organizational structure of industry
will not occur overnight. And recognition of the
length of the time-scale involved will help
avert two opposing dangers: “technological
super-optimism”, which tends to ignore the harg
economic realities of relative costs, profitability
and consumer acceptance of entirely new products,
and “"technological conservatism®, which fails to
recognize the enormous potential at stake.

Commercial investment in biotechnology was
given a big boost by court decisions to grant patent
protection to its inventionz, on the grounds that
the new technology, often derived fzom genetic

sodification, was ascribable to human ingenuity. But
it is widely argued that the large-scale diffusion

of biotechnology will depend critically on bette:
international harmonization of patent protection. 1/

Druqs, disease and diaqguosis

Understanding of the aechanisms of life and the
causes of disease vill continue to grow through the
study of genes, revolutionizing the underlying
concepts in this still new area of research. To
judge from past expecience, future progress aight
again be distinquished from that in other
technologies by the rapidity of scientific and
technical developments, which has often coatounded
the forecasts of experts and observers. Some
isportant recent discoveries are already being
applied. Genetic or DMA-finger-printing, which wvas
developed in the early 1980s and enables individuals
to be identified from the DMA contained in their
body fluids or hair, is now being used :in paternity
suits and crime detection.

For che time being, advances in biotechnology
are taking place first and foremost in pharmaceutics
and health care. A number of products have already
essrged, <uch as insulin produced by bacteria,
interferons for the possible treatment of diseases
such as cancers and leukemia, the human growth
hormone, a natural enzyme for dissolving blood clots
and a hepatitis-B sub-unit vaccine. Animals can now
be used as bioreactors to produce rare proteins.

The ~ombination of genetic- and protein-engineering
technologies will allow drugs to be more
specifically targeted, to have fewer adverse
side-effects and to be more efficient. And most
importantly, more than 200 diagnostic tests have
been developed for detecting diseases.

In health care, indeed, “he main general trend
is towards disease diagnosis and prevention (through
new vaccines) rather than cure, although diagnostic
advances vill also require other changes, not least
the automation of sampling and the instrumentation
necessary to analyze organic material from a large
nuaber of people. Biotechnology is playing a key
role in enhancing understanding of AIDS and
biotechnologically generated products may provide a
solution to this most urgent of public health
concerns before the end of the century. 2/ 1In the
longer term, gene therapy., which will be
revolutionized by the development of recombinant DNA
techniques, may offer “he prospect of curing genetic
disorders at a time when the number of disorders
recognized as being of genetic origin has already
jumped to over 3,000, compared to an estimated
400-500 some 30 years ago.

But such advances could bring their own
problems. One of the biggest killers in the third
world is hepatitis-B. Simple diagnostic and
preventive treatments have already been devised, but
are currently too expensive to be widely deployed:;
once they can be produced more cheaply, there will

1/ See Ebba Dohlman, *International Piracy and
Intellectual Property”, The OECD Observer, No. 154,
October/November 1988.

2/ See Carl wahren, "Can AILS be Contained?”,
The OECD Observer, No. 154, October/November 1988.




obviously be enormous additional pressures on family
planning programmes. 1/

There vill pe changes, too, in the health care
systems of the industrialized countries.
Home-testing for pregnancy is now perhaps one of the
best-known domestic applications of oiotechnology.
But what of potentially terminal diseases, such as
AIDS or cancer? Home-testing is nowv theoretically
possible but can it be recosmended in such
instances, wvhere me.ical and psychological
counseiling is of prime importance? And will the
medical establishment - a poverful lobby in most
developed countries - acquiesce in a loss (even
marginal) of its power? The defence of corporate
interests, too, could slow down the diffusion of newv
techniques, and not only in medicine and
pharsacsuticals.

The transformation of agriculture

Agiiculture is one of the world's largestc
sectors and it, too, will be transforamed by
biotschnology, which has the potential to boost food
production substantially, both through increasing
crop growth rates and improving the growth
efficiency of livestock, and to reduce residues froa
pesticides and other agro-chemicals. HMan vil be
able to create plants that are resistant to disease,
insects and herbicidas, or are capable of surviving
in inhospitable climates. The momentum is
accslerating, and the next decads will see enormous
advances in the development of plants and trees -
not least, maile, wheat and rice - that offer high
grovth rates and improved seed qualities and
tolerate salt or stress.

Livestock is also benefiting from the products
of biotschnology. Biotechnologically produced
nztural hormones .in increase the amilk yield for the
same amount of faed., and can enhance animals' growth
rates. Better vaccines are being produced for
foot-and-mouth disease and other animal illnesses.
Sex-specific semen aight also be used in animal
reproduction to produce the desired quantities of
each sex - giving rise to ethical concerns that this
technique could be used in human reproduction.

Many of these advances are also applicable in
the food and feed industry. Applying molecular
biology to wheat breeding could improve its
bread-making qualities. Improved enzymes for food
processing will lead to more efficient and
cost-effective industrial food production.
Biotechnology products and processes may be used as
thickening agents and natural preservatives or to
snhance flavour.

Concern has been expressed on how the powerful
new tools of biotechnology could exacerbate current
problems of agricultural surplus. To avoid this
complication, agricultural biotechnology should be
directed more towards qualitative than quantitative
goals: food with better taste and aroma that is
safer, has fewer chemical residues (which :mplies
the replacement of present agro-chemicals by
biological techniques), and further specialization
and diversification of food products in order to
respond to specific demands.

1/ See Carl Wahren, “Pamily Planning Costs and
Benefits®, The OECD Observer, No. 155,
December 1988/January 1989,

Noreover, the developsent of newv and
economically vigble., and particularly industrial,
uses of ayrizulturul preducts has become a vital
challenge. Biotechnology could become a decisive
tool in the transformation of the agriculture
necessary in OBCD countries. PFor sxample, the
growing importance of diodegradability and
environmental compatibility might be better
satisfied through products based on transformation
of biomass than through synthetic products.

what 2ffects on_Trade?

Biotechnology is already making itself f{elt in
agricultural trade. A maize-based sweetener, high
fructose corn syrup (HPCS), derived from starch
through the use of enzymes, ls now having an effect
on the international sugar trade, since HFCS
production costs have fallen in recent years, partly
as 2 result of a sharp fall in the cost of enzymes.
World HFCS consusption vas equivalent to over 6 per
cent of world sugar consumption in 1985, up from
under 1 per cent in 1975. As a result, indus-
trialized countries have managed to reduce their
isports of sugar, while developing countries saw
their share of internationally-traded sugar plunge
from 30 per cent in 1975 to 67 per cent in 1981.

In vitro propagation of plants and cell tissue
culture could increase the supply of many plant
species, speeding up the production of large numbers
of plants or clones, making them available all the
year round instead of on a seasonal basis, improving
their quality, and facilitating the reproduction of
species that are hard to propagate naturally once
they flower. Such techniques might improve the
supply of pala trees, for example, helping producers
respond to the rapid rise in world demand for pala
oil. Palm trees can only be grown in tropical
courtries, but they have to be replaced every 25 to
30 years and are hard to propagate in the wild.
Producers from industrialized countries might thus
compete against suppliscs of alternative oils and
fats derived from coconuts, sunflowers and
cottonseed.

Countries, especially industrialized countries,
that previously had to rely on commodities imported
from others, are therefore likely to bs abie to
produce sows of them competitively themselves. The
effects on world trade could be profound. And where
a developing country relies neavily on a single crop
(as., say, Bangladesh once di1d on jute) employment
effects, too, could well be traumatic. Moreover,
such countrias often tend to rely on earnings from
agricultural exports to service their external debt;
if this source of income disappears, or is severely
attenuated, it msy not be iong before another debt
crisls figures on the agenda of world economiz
susmits.

Yot nev products, awaking unexpected consumer
demands, will also create entirely new sarkets and
new trade. It is presently not possible to estimate
all likely net results of the various trade-
disturbing and trade-creating effects of
biotechnology.

A marriage of technologies?

Molecular electronics and biochip technology
are concepts which have arisen from discussions on
how electronic or computer components could mimic
Living cell capabilities to store and retrieve
irformation in a dense form. In the scientific
community, there are proponents as well as s-eptics




of the possibillity of dbuilding & computer made up of
proteins znd other molecules functioning as
electronic devices - and even the proponents 4o not
believe that the pussidbility could become reality
before many decades have passed and dbefore totally
new synthetic approaches have been ceveloped.
Nevertheless, in recent years, activities in the
area of bioelectronics have intensified in several
countries despite the technological obstacles. One
reason for this interest lies in defence coancerns:
bicchips, biocomputers and the information
technologies based on them would not be susceptible
to the impact of anuclear radiations. If, in ths
long term, the linking of biological and informarion
technologies becosr:s possible, the resulting
specific devices would be endowed vith much higher
capacities for information storage and processing
than are possible vwith current information
technologies. This breakthrough would influence
economic and human activity msore generally, and in
vays wvhich are presently difficult to imagine.

Ethics and acceptability

Public acceptance of, and confidence in,
biotechnology may prove to be the main factor
determining its rate of diffusion. The debate on
the potential risks and benefits started long before
any nev products or processes vere developed: it
has already been going on for 15 years. The issues
involve both the subjective attituds of the public
towards biotechnology, which reflects a number of
reactions - including emotional ones - and the
acceptability of the technology according to
scientific criteria approved by the scieacific
community.

Even vhere a product or process may be
scientifically acceptable, therefore, a company
could judge that public reaction to it may be
unfavourable, with the result that sanagesent may
prefer not to market the new product. Some
companies have already taken that line of least
resistance. Thus both rational and irrational
responses could inhibit the diffusion of
biotechnology.

There are four main causes for disquiet in the
public perception of biotechnology:

- [Ethical considerations about genetic
modifications, especially in humans;

- Safety concerns about the introduction of
modified micro-organisas into the
environment, such as modified
sicro-ocganisas which would protect crops
from frost damage:;

- Pears about the (unfounded) reputation of
biotechnology as an allegedly radical
technology, with unpredictable and
irreversible consequences;

- Worries that It say cause unemployment.

It can reasonably be expected that the
increasing number of products arriving in the health
and environment markets will influence public
discussion in favour of biotechnology. Current
developments in biotechnology may suffer delays
because of public concerns, whether Lhey are
justified or not, and their more or less inevitable
political exploitation. 1In the long term, howsver,
mankind vill not be able to solve its major health,
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environment and perhaps even food problems vithout
the nev exciting and steadily improving tools of
bintechnology. After :ill, it is also one of the
oldest and safest techniques mankind hai known sincc
prehistoric times, and to vhich it owes bread, vine
and beer, amongst other things.
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Argestina

The Argentine Porum of Biotechnology

The Argentine Forum of Biotechnology is a
non-profit organization aimed at promoting research
and development in Argentina. The Porum wvas set up
on the inspiration of Dr. Luis Leloir, who was its
presideat until his deacth.

Activities were formally initiated in December
1987 thanks to the initial economic support of a few
national coapanies. Since then the number of
corporate members has grown steadily. At present,
there are 25 associated companies coming from
different areas of biotechnology such as the dairy
and food industries, the veterinary industry, the
pharmacological industry, financial institutions,
laboratory equipment suppliers, chemical industries
and others.

The Administrative Board includes ordinary and
extraordinary members, some of which are the
presidents of governmental resesarch institutions
(i.e., National Institute of Agriculture and Cattle
Technology (INTA)., National Institute of Industrial
Technology (INTI)) or promoting research activities
(i.s., National Council of Scientific and Technical
Research (CONICET), Secretary of Science and
Technology (SECYT)). Associate members come from
the scientific community and academic institutions
(reseazchers, students).

The Porum publishes a bulletin three times per
year, organizes scientifi~ meetings, conferences and
public seminars, and promotes contacts betwveen the
actors of technological development and
relationships with international centres and
biotechnology coepanies.

Por additional information, please contact:
Maria Marta McCarthy, Secretary, Poro Argentino de
Biotecnologia, Avda. Callao 2115, S5to. piso P,
(1022) Capital Pederal, Argentina.

Poreign investment for the development and
scale-up of alcohol production in Argentina

On 11 May 1968 the Board of Directors of the
National Council for Scientific and T:.hnical
Research (CONICET) signed an agreement vith the (irm
AGRIMONT (a limited company), the Agrochemical




Division of Moncedison (ltalia). The Pilot Plant
tor Microbiological Industrial Processes (PROIMI)
was the executive unit f{;om CONICET chosen for =rhis
coapany to carry out this xind Of research. The
research facilitiy is located in San Miguel de
Tucuman, and will work on the scaling up of
laboratory processes of alcohol production using
2ymomonas strains isolated at PROINI. The nev
strains have been successfully isolated and tested
producing between 10-20 per ceant of alcohol froms
carbon hydrate sources at laboratory scale.

Dr. Fausrino Siner:iz, Dizector of PROIMI aand
the scientific Director of the Project. pointed out
t¥o major objectives of this ajreement:

Picst, the building of a pilot plant to carry
out the process of alcohol production through these
nev bacterial strains in order to evaluate the
technical feasibility and economical yield at the
industrial level, and second. to study the use of
the resulting wvaste produced by the method mentioned
above. The objective of this second study vwill be
to make use of residues. giving an overall economy
in the energy required by the alcohol production
process and to eliminate environment contamination
to the maximum.

PROIMI s alcohol production process involves
the use of bacterial strains locally isolated from
native species of Zymomonas extracted from juices of
sugar cane by a continuous feed process. This makes
it very efficient from the point of view of the
process and of the time employed. The main
characteristic of these nev strains is the capacity
of flocculation, allowing the elimination of
cencrifugation due to the changing ageat - the
bacteria - which resains :in the ceactor.

After distillation of the alcohol from the
supernatant there is a residue called vinaza which
has a high contaminating powver. It contains organic
substances without fermentate which when discarded
oxidizes to produce a high level of contamination.
The second cbjective of this agreement is to
evaluate the fermentability of vinazas through an
anaerobic treatment to reduce the high level of
contamination of vinaza. The amount of
contaminacion cf the final residues will be done by
monitoring the chemical demand of oxygen. The
natural gas produced by this way can be used to feed
the Jiscillation boilers or generators to produce
electricity. The process described becomes
interesting as it seems cheaper than the ones
obtained from yeasts. (Source: Bulletin Foro Arg.
Biot. 2(3), No. 26, 1989)

The Argentine-Brazilian Centre of Biotechnoloqy

The Argentine-Braziiian Centre of
Biotechnology - CABBIO - was officially inaugurated
on 10 December 1986 i1n order to use present research
and development capabilities in each country and
carcry out joint projects in scientific research and
technological developments and related activities of
ccamon interest, using the already existing physical
infrastructure.

CABBIO will receive US$S20 million during the
tirst five years of activity, each country con-
tributing half this amount. Part of this fund will

be used to finance research and development projects.

CABBIO has approved ¢1gnht projects:
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- Production of pre-basic material of potato
seeds (minitubers).

- Production Jf monoclonal antibodies against
human leucocyte antigens and for the
detection of L1OOG group antigens.

- Purification of human natural and
recombinant gamma-interferoa for use in
human therapy: (1) Lzboratory scale:;
{2) Pilot plant scale.

- Bordetella pertussis Comporent of tripp'e
vaccines: developsent of nev taechnologies

for production and coatrol.

- Production of funqgus cells in semi-solid
cultures and their industrial application.

- Production and propagation of virus-free
plants in species of agasic reproduction,
i.e. garlic.

- Application of cellular and molecular
biology for the improvement of saize.

For more information, please contact:
Secretary, CABBIO, avda. Cordoba 831, 4to. piso,
(1054) Capital Federal, Acgentina,

Telex 25272 SECYT AR. (Source: Bulletin Poro Arg.
Biot. 1(2):16, 1988)

DMA points the finqer at Argentina’'s past

Mary—Claire King, an spidesiologist, and
Cristian Orrego, a diochemist at Berkeley's Museum
of Vertebrate Zoology, have begun to take
sitochondrial DMA from the blood of children living
in Argentina.

During the “dirty war” in Argentina between
1976 and 1983, the military abducted and killed
almost 10,000 people. Among the kidnapped were
almost 200 children, who vere eventually adopted by
military families or their friends.

King has joined i1mmunclogists at the Durand
Hospital in Buenos Alres to compare genetically
determined markers in people’'s white blood cells
vith markers in the blood of their putative
relatives. Knowing the prevalence of these markers
in the general population, King and her Argentine
colleagues can compute the chances of any matches
being merely coincidental.

Some markers are very racte in the Argantine
population. If they aatch, they provide hard
evidence that rhe child is related. In one case,
King found genetic markers in an adopte:. child that
matched those of two different adult rel_tives. The
chances that they vere coincidental were 0.02 for
one match and 0.005 for the other. King calculated
that “he likelihood of the child’'s being related wvas
S0 unequivocal that it convinced the local court to
return the child to his biological fasily. The
“adoptive” parents wvere indicted.

Some 1] years have passed since the beginning
of the °disappearances”. With parents of the
missing children gone and the grancparents now
beginning to die, King can often find only one
member of a putative biological family for an
adopted child. In such cases, conventional sethods
of tissue typing are often i1nadequate.




Orreqgo and King decided that nitochondrial DNA
might provide the link needed. It is easy to
extract, has been cospletely mapped, and comtains a
segaent that does not transcribe. That is, it does
not create proteins or other substances needed by
the body.

Thus the segment, known as the displacemsnt
loop or D-loop, has accumulated sany harmless
mutatioas. These mutations create variability in
sitochondrial DNA from person to person, and, like
vhorls in fingerprints or the shapes of noses or
lips. help to distinguish one person froms another.

There is no mitochoandrial DMA in sperm, 30 it
passes from one gereration to the next through the
mother. Because it evolves at a rate only 2 to
4 per cent every million years, a chiid's version
4lmost never varies from that of the msothe:. the
mother's mother, or aunts, uncles, first cousins and
other relatives on the mother's side of the fawily.

Until recently, only experts equipped wit.
sophisticated and expensive tools could isolate
enough DMA to scan it for variations, or
polymorphisms, for matching relatives. MNow, __:us
Cortporation in the US has developed a technique,
polymerase chain reaction (PCR), that wvill reproduce
almost unlimited copias of a small stretch of DMA.
Synthetic pieces of DNA are attached to the ends of
a desired sequence and then allow po.ymerase, an
enzyme that causes DNA %5 replicate itself, to copy
that sequence.

The combination of PCR and sitochondrial
mapping is simpler to use for identifying relatives
than the DNA fingerprinting invented by
Alec Jeffries of Leicester University in Britain.

Orrego’'s mitochondrial maps can link a child
with a single maternal relative vith a chance of
error of only 0.001, says King. Orreqgo plans to try
the technique in Buenos Aires vithin the next few
months. (Source: MNew Scientist, 28 January 1939)

Australia

Cantre for Molecular Biology and Biotechnology
at the University of Queensland (CMBBT)

The Centre was formally established early in
1988. 1Its primary aim is to foster research in
molecular genetics and applications of recombinant
DMA and other advanced biotechnologies. The
Centre’'s research activities cover such areas as
cell and developmental biology, gene cloning and
analysis, genetic and protein enginsering,
fermentation technology., dov...ream processing, and
biocomputing, among others. These will involve not
only the core resources of the Centre but also
interdisciplinary interactions and research
csllaborations with various groups within the
biological, physical and health sciences, in such
areas as agriculture, biochemistry, botany, chemical
engineering, medicine, microbioclogy, veterinary
science, physiology and zoology. The Centre will be
actively irvolved in information and technology
transfer and has started publicaction of a Newsletter
called The Restriction Digest which describes the
activities of the Centre and nevs of appointments to
the Centre and the services provided by the Centre.
Copies of The Restriciion Digest can be obtained
fcom the Centre (Telepnone: (07) 377 4447 or
Pax: (07) 371 7568). (Source: ABA Bulletin,

Vol. 4, No. 1, Pebruary 1989)

Guidelines for monoclonals

The Australian Drug Evaluation Cosmmittee has
recently released the final Guidelinas tor the
preparation and presentation of applications for
general marketing of monoclonal antibodies intended
for use in husans. This document will ultimately be
published as an appendix to the Department of
Community Services and Health MOFS Guidelines.
Although this is a final copy of the Guidelines. the
Committee is happy to receive cosments on it as it
regards change in this rapidly svolving area as
normal. (Source: ABA Bulletin, Vol. 4, No. 1,
Pebruary 1989)

International Depository Authority in Australia

The Australian Govesnment Analytical
Laboractories in Sydney have acquired the status of
an International Depository Authority under the
Budapes. Treaty from 30 Serptember 1988. At present,
this Depository is unable to accept samples other
than bacteria, actinomycetes, yeasts and fungi,
other than known pathogens, wvhich can be preserved
by freexing or freeze drying. It has been suggested
that, because of difficulties of importing samples
into the US or Burope, an Australian facility which
can accept viral, amimal, plant. algal and protazcal
etc., samples is urgently needed. It has been
suggested, for example, that the University of
Queensland should also become a depository
institution.

In order for the Association to be able to
advise the Department of Industry, Technology and
Commerce on this matter, information is urgeatly
needed as to the demand for depos:its in Australia,
and an indication of any difficulties which have
been encountered in the past, and which are
anticipated in the future, in making deposits in
institutions overseas. Obviously, if a sufficient
demand is known to be present, then the
establishment of appropriste facilities in Australia
is such more likely.

Comments should be sent to Dr. Brent Davey,
Director, Australian Government Analytical
Laboratories, 11 William Street, Melbourne 3000.
{Source: ABA Bulletin, Vol. 4, No. 1, Pebruary 1989)

University of Queensland Microbial Culture
Collection (UQMCC)

This ccliec:ion contains some 4,000 cultures,
including bacteria, fungi, yeasts, algae, viruses
and cell lines. The UQMCC has the expertise,
experience and infrastructure to handle a vide range
of organisas, including bacterial and fungal
pathogens, algae, genetic material and organisms
containing recombinant DMA. With appropriate
support, and in assoclation with other University
facilities., it could also handle viruses, animal and
plant cell cultures and hybridomas. Acceptance 1is
iimited only Dy the ability t~ De preserved by
generally applied methods.

The UQMCC has an established national and
international reputation, is affiliated wvith the
World Federation for Culture Collections and the
Australian Pederation of Culture Collections. It
has been designated by UNESCO as a3 Microbial
Resources Centre for biotechnology in Australia and
the Pacific region, and is a node in the
International CODATA/WICC/IUMS Microbial Strain Data
Network.




The UVOMCC provides or has available a number of
services for science, biotechnology and industry,
including: the supply of a diverse range of
cultures;: creference cultures for Austrelian
standard sethods: safe deposit of industrially
important strains and cell 1i s; Lloag term
preservation of cultures: and identification of
bacterial cultures.

The strength of the UQMCC lies in its
repertoire and the fact that it acts as a central
facility for the establishment, maintenance and
dissemination of aicrobial cultures for basic and
applied research 2nd deveiopment. (Source: ABA
Bulletin, Vol. 4, ¥No. 1, February 1909)

Hyuman embryo experiment banned

The state government in Victoria nas
over-turned a decision to permit a controversial
experiment on human embryos and one member of the
committee to regulate in vitro tertilizatios (IVP)
has resigned in protest. The experiment, designed
to test human embryos for birth defects before
implanting them in patients, would have been the
first to involve embryos older than 22 hours.

The experiment was to have been carried out by
the IVP res::.ch group at Monash University, headed
by Dr. Alan Trounson. It would have involved the
biopsy of 11 embryos that had been slov to grow.
Trounson says that the experiment was approved
unanimously by the committee.

According to Trounson, the government's
intervencion came in response to public pressure,
provoked by newspaper reports saying that the
experiment would lead to genetic engineering and
cloning. (Source: MNature, Vol. 338, 6 April 1989)

Super shrimp

A super shrimp is being sought for the start of
a major genetic breeding project by the Australian
Institute of Marine Science (Townsville, Qslid).
Specimens are being searched for along the Great
Barrier Reef. The institute thinks the optimum
shrimp will be larger than average, and have a small
head, large tail and ravenous appetite. The
experiment may take a decade before results are
generated. (Extracted from Machine Design,
9 March 1989)

Augtria
Austria pushes biotechnoloqy R&D

Poutr Austrian majors have set up a
biotechnology company to boost the country'’s
research activities in thh secrtor. The nev concern,
called Biotechnologische FPorschungsgesellschatt
(BTP), will have a research budget of
Sch 16 million/year ($1.2 million/year).

OIAG owns a 22 per cent shate of BTP, and
Cheajie-Holding, OMV and VAIC hold the remaining
stake equally.

Research will focus on biomass, fermentation,
biocatalysis, and plant genetic techniques.

Chemie-Holding predicts that $2. billion
biotechnology market, will be valued at $65 billion

by the year 200C. (Source: European Chemicjsl Nevs,
27 rebruary 1989)
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Braxil

Mev o.otechnology ceutre established

The Fedaral University of Vicosa, in Minas
Gerais, has recently organized a Biotechnology
Centrs Applied to Trops and Animal Science. called
*BIOAGRO". It is composed of 70 researchers working
ip the areas of biological probes, biological
associations, plant cell and tissue culture, plant
solecular genetics, diological control and
pheromoaes of pest insects, industrial fermentar:ons
and animal production. The FPINEP - a governmental
agency for financing projects - is building a
4,500 square metre building for the Centre which is
scheduled to be completed by the end of 1989. The
Centre is part “ a State of Minas Gerais Programs of
Biotechnology -~ .IONINAS -~ and is expected to be the
largest Centre in the area of crops and animal
science in Brazil. The PINEP is allocat.ng about
4 million dollars for financing of different
projects of the Centre, which is currently under the
co-ordination of Dr. Mauriiio Alves Moreira.

Canada

Plant biotechnoloqy in Canada - a sucrvey for
the 1990s

The Plant Biotechnology Inatitute of the
National Research Council of Canada injtiated a
national survey to assess the prospects for the
19963 as viewed by members of Canada's plant
biotechnology comsunity. Perceptions were solicited
from individual community sembers through 621
nationally-distribucted questionnaires and 32 on-site
interviews. Sixty per cent of those surveyed
tesponded. The responses were categorized into
industry, university and government respondents vith
plant biotechnology activity and "other® respondents
without plant biotechaology activity but active in
another biotechnology area.

The survey showaed a general consensus among
plant biotechnclogists in universities, government
agencies and industry about prospects for the
1990s. However on some issues strong differences in
outlook were noted. Also, biotechnologists with
plant biotechnology activity responded differently
than those without plant biotechnology activity.
Prom the responses four recommsndations emerged.

(a) Streogthes Infrastructure. Canada's
plant biotechnology community has to prepare itself
to deal vith many dynaaic and contentious issues;
moral, ethical, regulatory, environamental,
educational, and others. The formation of formal
and informal cross-sectorial associations, groups
and networks would strengthen the community's
infrastructure. This could provide the necessary
aschanisms needed to forsulate, scrutinize, defend
and chamspion policles, and ideas which may affect
the community's d'rection and wvell-being.

(b) Plant Breeders’ Rights. Parliament must
be encouraged to pass Plant Breeders’ Rights
legislation as soon as possible. The plant
biotechnology community should ask its professional
associations and industrial organizations to Jdiscuss
this matter with ministers, officials and individual
Members of Parliament.

(c) Regulatory Committes. A cross-sectorial
committee should be formed to examine regulacory
issues surrounding the research and release of




genetically engineered plants. This cosm:ittes
should act both as an advisory group to tha plant
biotechnology coamunity 18 wel. as to federal
regulatory bodies concerncd with these matters.

(d) Nampower amd Traiming Study. A cosmittee
should be estadlished to project the manpower
reguiraments for each sector and make
recoamendations on how to meet these cemands.

The survey questionnaire solicited perceptions
on the prospects of the commercial opportuatties in
the 1990s. All respondents perceive a hign
commercial potential for crops genetically-engineered
to improve their resistance to diseases and pests.
Also, all respondents believe that tissue culture
technology vill be used for “he productiaon of
reforestation stock by cthe end of the 1990s. The
university and government respondents see applied
and basic research as having a potential for a high
return-on—investment while the industry and ®other®
respondents believe it to be applied research and
product development.

Perceptions vere solicited on interaction and
information exchange in the plant biotechnology
community. There is a consensus that the information
exchange between researchers and users of plant
biotechnology is inadaquate and needs improvesent.
All respondents believe they will use their in-house
laboratories for their plant biotechnology research.
The industry respondents also indicated they will
use federal government and university laboratories.
The governmernt and university respondents also
indicated they vill use each others’ laboratories.
None of the sectors foresee such use of Canadian
privace sector iadboratories, provincial governsent
laboratories or laboratories outside of Canada.
Pinally. government, university and “other”
respondents indicate that the most suitable methods
of inceracting with outside research laboratories is
through ccllaborative research with cost sharing and
contract mission-oriented research. Induscry
indicated that they prefer technology transfer
through licensing as well as contract
mission-oriented research. (Extracted from Plant
Biotechnology in Canada, published by the Natiomnal
Ressarch Council of Canada., 110 Cymnasium Road,
Saskatoon, Saskatchewan, Canada, S7IN 0W9)

Cansdian diaqnostics company markets research
products

ADI Diagnostics Inc., formerly Allelix
Diagnostics Inc., has signed tvelve agreements and
is in the process of finalizing three others for the
disctribution cf its products throughout Eurofe, the
United States, India, South-East Asia and Japan.
This is the culmination of 19 months of negotiations
to place five diagnostic tests for infectious
diseases in the global market by thae end of 1989.
The ADI Diagnostics test for Strep A is aslready
marketad worldwide and another for detecting
syphilis vill be launched in the first quarter.

This distribution network marks the final phase
of the restructuring of ADI Diagnostics Inc. into an
indepsndent company and & fully inctegrated
manufactirer of medical devices.

ADI's products are based on proprietary
developments in monoclonal antibody technology.
date the company has filed a total of 53 patent
applicacions and been granted six patents on nine
different devices and methods of diagnostic
testing. Technical collaborations i1n Canada. the
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United States and Jspan ansure the expertise will
contiaue. Already s.cond-generation products are in
the Jevelopment stages.

Initially ADI Diagnostics will target
‘ufectious diseases, particularly those spread
through sexual contact where tests either do not
exist or are slow and cumbersome for cliniciaas.
ADI Diagnostics vill be able to compete in wor'd
markets with more accurate technology adaptadle to
automation and appropriate for doctor's offices or
clinics.

For inscance, VISUWELL Strep A. ADI Diagnostics’
tirst product., detects beta-hemolytic Group A
Streptococcus. It is the cause of infections of the
upper respiratory t:act and skin in humans. Left
untreated in children, a Strep A infection may lead
to complications such as rheumatic heart disease.

Products scheduled for launch in 1969 include
kics for gonorrhea, chlamydia and a revolutionary.
direct antigen 3yphilis test vhich measures directly
from the lesion for greater accuracy than
conventional tests. In the United States alone
175,000 screening tests for syphilis are performed

each day. The need for an automated systea is
acute. (Source: _ompany News Release,

10 January 1989)

AGC inoculants joint venture

Agricultural Genetics Co. (AGC) has formed its
tirst overseas subsidiary with the formation of a
joint venture with Canada's Rhizo Gen Corp. which
produces and markets Rhizobium inoculants.

These products contain naturally occurring
bacteria wvhich improve the yield of lagume crops by
allovwing them to utilize atmospheric nitrogen as
opposed to fertilizer or soil nitrogen.

The veniure vill combine AGC's research and
technical capabilities, with RhizoGen's
manufacturing and marketing ability, and will
primarily target the vestern Canadian market.
(Source: Buropean Chemical News, 10 March 1989)

Canadian site for HIV study

ICN Pharmaceuticals (Costa Mesz, CA) is
starting up a three-year placebo-controlled,
double-blind study on the effect of fts antiviral
drug, ribavirin, on human imsmunodeficiency virus,
often a precursor of AIDS. About 30,000 Canadians
are infected with HIV, according to the Royal
Society of Canada, and ICN plans to include about
7.4 per cent of thems in its research project. The
company says it vill detersine whether ribavirin can
slov or stop the advance of early-stage HIV to
AIDS. The study vill cost $7-10 million. (Source:
Chemsical Week, 15 February 1989)

Costa Rica
Costa Rican biodiversity

A consortium of 14 Costa Rican organizations
responsible for biodiversity met in San Jose to try
to formalize nascent plarns for a National
Biodiversity Institute. One goal of the institute
would initially be to create & collection and
catalogue of all the plant and animal species
throughout the country, an inventory that would
effectively represent something like 5 per cent of
the world's biodiversity.
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€Cost3 Fice) authorities have in recent years
Lecome enthusiast:: souvut prcmdting conservation and
ecological resez-ch ¢Ifnrts 1a tr2.r councry. By
the end of next yeat . little over B per <ent Of
the country vill be designated 2s nutrona! park
land, in half a dozen lccations. The p.rks are
significant in a global ec>logical sense drcause
they preserve not only major rain forest haditat but
also stands of tropical dry forest. By comparison
vith tropical rain forest, vhich is endangered
enough by any standards, tropical dry forest is
virtually extinct. Agriculture and ranchi:ng have
virtually obliterated this unique habitat from
Centzal America.

Costa Rican conservationists are therefore
attempting to preserve what remains of the dry
forest and restore presently denuded habitat in
other park areas, the most ambitious restoration
effort curtently teing in the nortvest, the
Guanacaste Mational Park. Initially the inspiration
of Daniel Janzen of the University of Pennsylvania,
the restoration project is rua by Costa Rican
organizations and includes economic exploitation of
pactk land. “There is no other vay for conservation
projects in the tropics to be successful”, says
Janzen.

The biodiversity institute would be necessary
in co-ordinating the countrywide collection effort
and the analysis and storing of specimens.
Researchers from other countries would be funded to
visit the institute, where they would contribute to
identifying and cataloging species:; and they would
be free to take specimens back to their own
laboratories for work on taxonomic problems of their
choice. Travel and other support funds often limit
what researchers currently can do in systematics.

Janzen estimates that the necessary funds - for
building an endoved institute, making the
collections, and working them into thorough nacional
field guides and identified referance collections -
would amount to about $50 million over 10 years.

The impetus from within Costa Rica for 3 biodiversity
institute is an outgrowth of the indigenous involve-
ment :1n conservation and biological science by mary
organizations there. As a result, Costa Rica has
become something of 3 model for tropical conservat.on
efforts. Crucial to the ultimate success of this
internal impetus, says Janzen, is he parallel

growth of interest in biodiversity that is currently
blossoming in the uvpper echelons of Covernment and
industry in the Americas and in Burope.

Once Costa Rica's proposal for a National
Biodiversity Inscitute becomes formal, the search
for financial support will begin. (Eatracted with
permission from Science, Vol. 242, 23 December 1988,
p. 1637, Roger Lewin. Copyright 1988 by the AAAS)

Deomark

Merger creacres biotechnology giant

The Danish drug merger between Novo Industra
and Nordisk Gentofte vwill result in one of Europe’'s
biggest biotechnology companies with a value of
about $1.3 billion, S0 per cent of world insulin
sales, and a combined research portfolio with many
promising products.

The alliance means that Novo-Nordisk, as the
new company will be known, could have more efficient
production and greater competitive clout in the
world market, as well as enhanced R6D. Novo has a

“ev genetically-engineered human insulin and Nordisk
Gentofte has regulatory approval in several European
countries and Japan for its genetically-engineered
human growth hormone.

Although pooling resources the tvo coapanies
will still be rivals in iasulin, which accounts for
about 80 per rent of Nordisk's saies and 40 per cent
of Novo's. Both will also maintain competing ties
vith other companies in the US, Japan and the
Federal Republic of Germany. (Sourcs:

Manufacturiug Chemist, Pebruary 1989)

Buropsan Econoaic Cosmun ty

Environmentalists react to BEC draft directive
on deliberate release

The European Environmental Bureau (BEB), which
represents a vide range of Buropean environsental
organizations in Brussels, has responded to the
Buropean Commission's draft Directive on the
deliberate release to the environment of genetically
modified organisms. Among the points made by the
are the following:

- The fact that the consequences of deliberate
releases may transcend national borders.
coupled with the widely different approaches
adopted to regulation in different EEC member
States, saxe it essen_ial that the Buropean
Commission acts decisively in this area.

- Because modified orqanisms may give rise to
risks to man and the environment, European
Cosmunity legislation should be based on
Article 130 of the Single Buropeaa Act,
which deals with the protection of man and
the environment, not Article 100A, which
seeks to ensure free circulation of goods
vithin the Buropean Coamunity.

- Although cthe draft Directive is based on the
Commission’'s sarlier chemical requlations,
the EEB argues, “our scien:ific under-
standing of ecology and genetics is not
advanced enough to enable an empirical
evaluation of the risks posed by genetically
modified organisms in the environment®.

So there needs to be more funding for the
relevant areas of environmental cesearch.

- The deliberate releases already taking place
in Europe, the EEB suggests, are premature.
The potential ecological risks “are
significant, any ecological damage done
could be irreversible, there are no
meaningful risk assessment procedures and
the social implications of the tecnnology
are not taken into account®.

- Transparency in decision-making will be a
key requirement in decisions on whether or
not to allow particular releases to proceed.
“No application should be granted”, the EED
arques, “unless the competent authority
concludes that the proposed telease will be
environmentally benign and ethically,
socially and economically desirable”. It
also argues that indirect impacts should be
considered, including increased use of
sgricultural inputs and shifts in patterns
of agricultural production.

- The scope of the draft Directive is too
narcow, Products based on genetically




modified organisms, including
pharmaceuticals, food and feedstuffs, and
plants and animals used 11 agriculture
should not, as currently specified in
Article 8, be excluded from the requirements
of the draft Directive. And the draft
should be amended to cover the transport of
genetically modified organisas.

- Coampetent authorities in all member States
should be informed of any application %o
release 2 geneticaily modified organism
vhich ceuld feas.bly move or be transported
avay from its site of release. In all such
cases, the EEB insists, risk assesssents
should be carried out for all member States.

- Any person or body makxing a deliberate
telsase of genetically mod:fied organisms
sust be held strictly liable for any dasage
caused as a result.

Details from: Bureau Europeene de
1'Bavironnemsent, Maison Européene de
1'Environnement, rue de Luxembourg 20,

B-1040 Bruxelles or on + 32 2 S14 12 SO. (Source:
Biotechnology Bulletin, Vol. 8, No. 2, March 1989)

Pear of 'neo-eugenics’ nhits Europe

The EEC plans to award molecular biologists
15 aillion Buropean Currency Uaits (10 msillion
pounds) to work on human genetics. However, the
Curopean Parliament has insisted that the programme
be open to public scrutiny so that the results are
not misused. The Parliament fears that without
accountability, the prograsme will lead to unethical
use of human genas and to “neo-eugenics”.

The husan genetics programme, as proposed by
the EBurcpean Commission, will co-ordinate the
efforts of European scientists to ideatify vhere the
estimated 100,000 genes to make up the human genome
sit on chromosomes. A similar effort is under wvay
in the US.

The US's National Institutes of Health has
asked European scientists to participate in HUGO,
the American human genome project. Bronwyn Loder,
of Britain's Imperial Cancer Research Pund, helped
to design the EEC's proposal. She says that a
project to map the human genome is too big for one
country alone to ac omplish, and sust be
co~ordinaced internationally.

In its first three years, the EEC programme
aims to simplify the practice of mapping genes. It
will help to pay to train Buropean solecular
biologists and improve techniques for sequencing
genes and managing the resulting databases.

The first goal of the prograsms» is to set up
two networks of scientists in Burope. One network
will develop a standardized “library” of cloned
segments of human DNA. In the next six sonths,
scientists in the working group organizing the
programme will decide on a strategy for setting up
the library.

The second propcsed network, called Euclid,
will group researchers working on the °"linkage map”
of the human genome. The closer genes are to one
another on a parent’'s chromosome, the more often
they are inherited together in the children. In
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very large families, vith a large amount of mixing
and matching of the same DNA, the frequency of such
linkages can reveal the relative locations of genes.

A number of laboratories are nov studying the
DNA of 40 large families in the US, Europe and
elsevhere, in a programme co-ordinated by the Centre
for the Study of Human Polymorphism in Paris. The
EEC's proposed programme vill gather a further
20 families into the project.

“he ultimate aim of the project is to use the
data jenerated to predict which people are
présisposed to vhich diseases.

The proposal states that heart probleas,
psychoses, cancer and other major diseases of the
Western world result from the ‘exposure of
genetically susceptible individuals to environmental
causes”®.

Because environmental factors cannot always be
changed, says the proposal, the study of genas
should lead to the identification of “high risk
individuals®, to "protect [(them from] illnesses to
vhich they are genetically most vulnerable and,
vhere appropriate, to prevent the transmission of
genstic susceptibilities to the next generation”.

Loder says that the programme could well
benafit from strengthened ethical and legal
safeguards, especially to prevent the aisuse of
genetic data by insurance companies. It will not
aim to establish correlation between genes and
disease in the first phase, she says. (Souzcse:
Nev Scientist, 4 February 1989)

Animals to de patented in Europe

Europe is preparing to make it easier for
biotechnologists to patent animals, and other types
of "inventions® that result from research in
bioscience. The European Commission has decided to
press for new patent lavs so that biotechnologists
in the EEC can rely on the same protection as do
their counterparts in the US and Japan.

The Buropean Commission has proposed to
ministers a directive which stipulates that it will
be possible to grant patents on living organisms
"provided that a sufficient degree of human
intervention has occurred”. The directive makes it
clear that the patent will extend to all subsequent
generations of the animal, for the lifetime of a
patent, which is 20 years.

This overcomes a key difficulty in patenting
sicro-organisas. Bxisting patent laws have a
provision called "exhaustion of rights®, which seans
that ar inventor will be paid only once for the sale
of the patented invention. This can cause problems
vhen patenting sicro-organisas. An inventor of a
novel organism could sell it to a customer, who pays
royalties, but the cCustomer could subsequently breed
the novel organism and sell further coples wvithout
having to pay extra royalties. The new directive
aims to stop this.

A new law should make it less likely tnat one
country in Rurope would fail to respect a
biotechnology patent grantaed in another state,
which can happen now. The aim is to prepare
for 1992, when all trade barriers in Burope
disappear.




The existing international conveuticns on
petent law were dravwn up in the early 1360s, when
biotechnology wdés in 15 infincy. As 3 result,
countries have ctended 0 adopt different
interpretations of the conventions when applied td>
inventions in biotechnology.

In the US, the Patent and Trademarkx Office nas
already granted a patent on a ctransgenic mouse that
has had oncogenes inserted to predispose the animal
to breast cancer.

The new patent leyislation vwill aiso allow
inventors to patent genetically enhanced plants.
The commission intends, for instance, to protect
breaders of new strains of barley for brewing beer.
NO royalties would be payable for Zuch beer. “But
if a purchaser of the patented barley vhich was sold
for the purpose of brewing beer, plants the barley
and harvests a crop without authorization, the
patent rights would not be exhausted®, the
commission says. (Source: New Scientist,

15 October 1988)

Federal Republic_ of Germany

FPRG Biocentres identified

Several geographic areas i1n the FRG exhibit a
stroni concentrarion of biotechnology activity.
Because of efficient public action on the part of
certain regional authorities, private companies have
been ancouraged to set up and to develop in the
vicinity of large cities, in particular Heidelberg,
Braunschweig, Hamburg and Berlin.

These firms benefit from a dense scientific
environment and have often beaen actracted by
well-structured industrial parks.

The Braunschweiq - Hannover area

As the German national centre of biotechnology,
the Gesellschaft fur Biotechnolgische Forschung
constitutes a strong focus of attraction for biotech-
nolcgy companies. It employs over 500 persons and
collaborates with about 50 firms. The area regroups
Bissendorf Biochemicals, Pharma Biotechnologie
Hannover, Braunschwaiger Produktion, Braunschweiger
Umvelt-Biotechnologie, amongst others. Two projects
are under way as regards bioparks: next to GBP,
4,000 m“ laboratories ara now under construction
by an independent antrepreneur, and vill be leased
to biotechnology companies. Moreover, the city of
Braunschweig has a project of a 120,000 m“ biopark
in the same zone. Recently established, the Medical
Park Hannover is willing to attract firms operating
in the bio-medical area. It is notewvorthy that the
Amecrican ficrm Invitron is now in the process of
establishing a production facility in Hannover.

The Heideldberg Biopark

Created in 198S, this biopark benefits from the
presence of excellent centres such as the European
Molecular Biology Laboratory or the Max Planck
Institutes. The park currently regroups most of the
German new blotechnology startups (Gen-Bio-Tec,
Orpegen, Progen, Petmigen, Denagen, International
Biotschnology Laboratories). Large firms are not
permitted, but often participacte in the capital of
these young biotechnology firms.

Hamburg

BMPT (Bundes Ministerium fuer Porscrung und
Technologie) and the city of Hamburg have Jdecided to
spend OM 200 million on nigh technology industry in

Hamburg. More specifically, the intention is to
foster collaboration betveen the Institute for
General Botany and SME in plant selecticn.

Moreover, DM 75 amillion will be spent on a coamon
platfors between the Neurobiology Centre and private
concerns. Strengthening this neurocentre lies
within the framework of making Hamburg the fifth
“Gene Zentrum®.

Berlin

Created in 1983, BIG (Berliner Innovations und
Gruenierzentrum) was the tirst German initiac:ve
aimed at regrouping high technology firms. BIG
expanded in 1985 through TIP, which has taken
advantage of roomy buildings recently made available.
Special financial incentives exist, and numerous
biotech=ology firms are present in Berlin (including
Scheriny, Analyticon, Jenning, IAFP, Aqua-Tek., and
Mikro-Eak Biotechnik). Public research ls well-
develicped in this city with the Institut fuer
Ganbiologische Porschung, the first Gersan gene
centre, the Pree University of Berlin, the Technical
University of Berlin, the Max Planck Iustitut fuer
Molekulare Genetik, etc.

Other centres are developing at Cologne, where
a Gene Zentrum has been set up jointly by the
Max-Planck-Institut fuer Zuechtungsforschung and the
University of Cologne (the area also includes the
Kernforschungsanlage in Juelich!;: Munich {Gene
Zentrum); Stuttgart (biotechnology priority

network). (Source: EBuropean Biotechnology
Newsletter, 16 Saptember 1988)

FRG establishes protein angineering base

Projects aimed at building a strong national
framework capab.e of fostering the well-dbeing of
protein engineering are making progress in the
Pederal Republic of Germany.

On the one hand, the project for co-ordinating
existing activities in protein engineering carried
out in dispersed German research centres is expected
to be approved soon by DFPG (Deutsche Porschung
Gemeinschaft). It 1s anticipated that the network
will bring together about 20-30 research groups, and
that a budget of DM2-3 million wil. be earmarked tor
this network.

On the other hand, the question nce arises of
establishing a nactional protein engineering centre,
although this project is still at the discussion
stage.

The significant role of the Gesellschaft fuer
Biotechnologische Porschung in protein engineering
should, however, not be overlooked. On top of
setting aside a significant part of its total budget
to protein engineecing, GBF has been granted special
funding to acquire protein engineering softwvare and
hardvare over recent years, thus reinforcing GBP's
position.

Major proteins engineered in FRC include:
pancreatic secretory trypsin innibitor, parathyroid
hormone., interleukin 2, interferuon beta PDGF,
aprotrinin, hirudin, Bowman-Birk iahibito~, semenal
antimicrobial protein, synthetic antibodias.
(Source: Buropean Biotechnoloqy Nevslette-,

16 September 1988)

Biotechnoloqy field test

The PRG's firs. expe’iment with a genetically
altered plant 13 due to beg3in in Miy with the
planting out of 37,00" manipulated petunias carrying




a “springing gene® which changes the colour of the
blossom.

Although the project has not yet been
officially approved by the federal health authority,
the BGA, it has received the seal of approval of the
central commission on biological safety (IKBS), the
scientific body that advises the federal covernment
on the safety of genetic engineering projects.

A parliamentary committee studying the
“Prospects and risks of genetic engineering® in
early 1987, recomme-ded a five-year moratorius on
experiments with genetically-ailtered micro-organisas
or plants outside the laboratory; an informal ban
that has been uphel? by science and industry in the
absence of a framevork law.

However, the federal health ministry has
indicated that exceptions will be allowed. A
spokesman for the BGA termsd the expariment “low
risk®, The health authority generally fcllows the
recommendations of the federal commission.
(Source: Chemical Business, 20 March 1989 -

4 April 1989)

Genetic guidance

The FRG's federal cabinet has passed guidelines
for a nev framework law on genetic engineering. The
lav is currently being dratfted by the federal health
ministry and the Government hopes to have dinding
tules for both indusctry and science passed by the
Bundestag by mid-1989.

In contrast to plans by the EEC to allow r-DNA
projects to be approved within 60 days if local
authorities do not object, the FRG Governaent
favours a "thorough study of the risks®.

However, the guidelines state that all projects
meeting FRG construction and safety requirements
have a right to be approved.

There is no mcntion of a public hearing for
industrial plants working with r-DONA as set down in
a lav in effect since September 1938. However,
federal states would continue to have the right to
approve new projects, but would be obliged to
consult federal authorities before approving or
rejecting applications. The central commission on
biological safety (ZKBS), which advises the
Government on genetic engineering research projects,
would also be established as a permanent body to
judge on the safety of projects. (Source:

Manufacturing Chemist, January 1989)
rirm plans biotech unit

Grunenthal GabH, the PRGC drug concern, has
asnounced plans to build a plant for genetically
engineered pro-Urokinase, produced from
Escherichia coli bacteria, near its research
headquarters in Aachen.

The company hopes to begin constructicn in
autumn for completion 1n 1991. A pudblic hearing, as
required under the new terms of the fourth amendment
to the PRG's federal emissions control law which
came into effect on 1 September 1988, 1s scheduled
for March 1989.

A spokesman for the pharmaceuticals producer
said the company had purposely submitted its

application after the September cut-off date in an
actempt to allay public fears. Some opposition is
expected, “he spoxesman added, but it i3 too early
to say whether this would lead to delays.

Clinical trials on the drug, which the company
i3 to recommend for use in che treatment of heart
attacks, are already in progress. To bypass the FRG
federal heaith authority, where regyistration car
take as long as two years, the company says it will
take its application directly to Brussels. Under a
nev EEC ruling, high technology biotechnology
products can be approved i1n il twelve member
countries simultanecusly. (Source: Suropear
Chemical News, 16 January 1989)

Genetics plant opposed

Plans by Hoechst subsidiary Behringwerke to
build a {ull-scale production facility at Marburg
for erythropoistin (epo) produced trom genetically
altered mouse cells have hit a snag.

A public hearing on the project, under the new
FRG law on genetic production plants, has been
postponed indefinitely while state authorities scudy
additional data on the safety of the plant.

The investigdtion by the state administration
office in Giessen is directed at the possible threat
to the environment and public health presented by
the cell cultures imported from the US.

Behringwerke voluntarily subjected its plant to
a public hearing, despite the fact that its
application vas filed prior to the September cut-off

date. (Source: Manufacturing Chemist,
February 1989)

Course on safe handling of genetically
engineered organisms

The first course covering the sate handling of
genetically engineered organisms has been completed
at the DECHEMA Institute (Frankfurt). The coucrse 1S
designed for those with supervisory positions in
industry, universities, technical institutes or
other organizations. whose work entails various
aspects of genetically altered organisms. All of
the modules or only one may be completed depending
on the person's interest and experience. The first
module deals with the safe use of genetically
modified material at the laboratory level, the
second with the satety aspects of large-scale
production processes and the third with various
legal issues and federal and state laws covering
biotechnology and industrial medicine. The FRG's
Ministry of Research & Technology developed the
curriculum. The course could eventually be offered
to individuals who live outside the country.
(Bxtracted with permission from Chemical and
Engineering News, 5 December 1988, p. 31-33.
Copyright 1988 by the American Chemical Society)

Hoechst continues

A court in Prankfurt rejected a L[revention
order filed by opponents to Hoechst's genetically
engineered human insulin plant. The company still
has to wait for overall approval for the complex.

Work on the three-phase :insulin complex resumed
last summer after the courts reinstated permits for
operating the first stage, the experimental pilot




unit Fermtec, and dbuiiding the second phase. 3
DM 70 million ($37.4 ®illion) insulin unit Chemtec.

Locai residents believe genetically engineered
bacteria used to produce insulin couid escape froa
the plant and cause environmentai Jamage. (Source:
European Chemical News, 20 February 1989)

Biogen wins interferon approval

The FRG's federal health authority has approved
Biogen's genetically engineered interteron, sold
under the trade name Polyferon. Used for treating
rheumatoid arthritis, the drug wili be sold under
licence in the PRG by Biogen's joint venture partner
Dr. Rentscher Arzneimittel. The 50:50 joint venture
Bioferon Biochemische Substanzen will supply the
product to Rentscher.

According to Bioferon, clinical studies with
the gamma interferon drug have been encuuraging.
Around 30 per cent of the arthritis patients given
the drug showed improvement and lasting improvesent
was seen 1n 40 per cent.

Biofercn Lolds ap exclusive patent in the PRG
for gamma interferon used in arthritis treataent.
In the FRG the arthritis prescription drugs market
is worth more than $500 million,year. (Source:
Suropean Chemical News, 6 March 1989)

France

Foetal cell transplant

Doctors have successfully performed the firsc
transplant of human foetal cells to a living human
foetus. The operation was performed on a male foetus
diagnosed as having bare lymphocyte syndrome, a
genetic i1mmune system disorder that is almost always
factal. Issune cells from two aborted foetuses wers
injected into the patient's umbilical cord at
7 months into the mother's pregnancy in the hopes
that early inject:ion would improve the patient's
chances. Additional :niections were performed after
birth. The fatient, now ? months old, has been
confined to a sterile environment since birth, but
may be able o leave his confinement bubble by the
end of summer .989 since the transplanted cells show
si1gns of multiplying in the patient‘'s bone marrow,
liver and spleen (Extracted from Time,

3 April 1989)

Promising discoveries in ayopathy research

Pollowing the heels of the American discovery
of the gene responsible for myopathy, the Prench
research teas of A. Kahn and J.C. Kaplan (MNational
Institute of Health and Medical Research) have
identified the genetic messenger (m-RNA) which acts
8s the link between the relevant chromosome and the
production of dystrophine. The discovery vas made
thanks to PCR, a revolutionary technique which has
also facllitated research in other genetic diseases,
hepatitis B and AIDS. The Prench breakthrough aay
eventually permit scientists to perfect an efficient
prenatal diagnostic test. (Source: Buropean
Science News, August 1988)

Mérieux Droposes vaccines merger

Prance's Rhdne-Poulenc aims to merge its human
vaccines business - operated by its 50.5 per cent
controlled subsidiary Instizuc Merieux -~ with
Connaught BioScience (Toronto) to create the biggesc
vaccine producer in the world. The proposed merger

would result in a $275 million,year company with a

30 per cent worldvide market and a 20 per cent shars
of the North American market, says Igor Lancau.
president of Rhdne Poulenc Santé, Rhone-Poulenc's
pharmaceuticals division. Merieux's key interest ir
the deal is the access it would provide to the Nort!
American market. An atteapt by Méerieux to taxke ful!
control last year vas rejected Dy Connaught's share-
holders and by the Quebec and Ontario Securities
Commissions. (Source: Chemical week, 14 Mar~h 1989)

India

Merieux plans vaccine unit

Rhone-Poulenc subsidiary Institut Merieux 1is
planning to build what it believes to be ~he lirgest
husan vaccine production unit in the world. The
Prench company has decided to locate the plant near
New Delhi, India, so that it can exploit the huge
Indian market.

A contract for the unit was signed during
President Mitterand's recent visit to India.
Construction of a laboratory will start in the next
few aonths, and the whole unit will take up to five
years to complete. The engineering contract has
reportedly boen awarded to France's Technip and
local Indian companies.

The unit will be capable of producing 2 million
doses of rabies vaccine from cell cultures,
50 million doses of injectable polio vaccine and
20 million doses of measles vaccine made from living
cells. The first product to be manufactured will be
the measles vaccine. According to Institut Merieux,
asasles vaccines cannot be made in la-ge enough
quantities in India to fit in with the world
vaccination plan for children because of a lack of
facilities and technology.

The French healthcare unit will provide
technology transfer for the New Delh: facility,
covering manufacturing, quality control and treining
of Indian personnel. The French Government will
provide special credit facilities so the Indians can
buy necessary equipment for the new planc.

{Source: Buropean Chemical News, 13 February 1989)

HIV a problem for 'ndian blood banks

India 13 suffering from a wave of public alarm
caused by news that human immunodeficiency virus
(HIV) is increasingly being transmitted by use of
donated blood. This development conflicts with the
earlier belief that AIDS is being spread chiefly by
prostitutes and foreigners.

Officials say that the Government can no longer
postpone coapulsory sc:eening of all blood banks, »
suggestion that only six months ago was dismissed as
unnecessary as velil as impracticable.

Last month alone, the All-India Institute of
Medical Sclences in New Delhi discovered antibodies
to HIV 1n three haemophiliac patients, and doctors
in another hospital said that 10 of their 6,136
voluntary blood donors tested positive for AIDS. Of
the 620 confirmed cases of HIV infection in India,
about 60 have received blood transfusions in Indian
hospitals.

According to the Indian Council of Medical
Research (ICMR), which operates some 40 AIDS
surveillance centres, blood transfusion has become
an important mode of HIV trunsmission. An estimated




1.5 million units of blood are used each year in
India, but ICMR's centres can perform only

30.000 tests, using kits imported frow Britain.
Complete blood screening would require a 100-fold
increase in the number of kits. Although IChKR feels
that all donated blood must be screenad, the job
"cannot be done overnight*®.

As a first step, all donors in Bombay and
Hadras are nov being screened, and experience from
these cities will be used to start screening in
other cities in about a year, by which time India
hopes tc be producing its own test kit. (Source:
Nature, Vol. 337, 26 January 1989)

Ireland

Insulin plant for Cork

Nordisk Gentofte A/S, recognized worldwide for
the production of high quality insulin, plans to
begin production within twc years at a specially
built plant in Ringaskiddy. This is the foundation's
first sanufacturing investment outside Denmark and
it intends to utilize new developments in
biotechnology to produce insulin through a yeast
fermentation process, similar to that used for
brevery fermentation. The first phase of the Cork
plan involves an investment of over 1l million
pounds sterling in the first three years with
expected build up to more than double this in five
years and with a consequent growth in eaployment
from an initial 40 people to 100.

The process to be used in Cork is expensive but
is in keeping with Nordisk's emphasis on quality.
The third largest insulin manufacturer in the world
it is the only company concentrating on producing
human insulin and insulin from pork pancreas alone.
It stopped the production of beef insulin 20 years
ago because of its tendency to provoke immunological
side effects. (Extracted from Technoloqy Ireland,
November /December 1968)

Japan
Consensus elusive on genome plans

A Japanese government project had beer running
since 19681 with the aim of developing an automated
process capable of sequencing more DNA in a single
day than is now sequenced worldwide in a year.

The goals initially set for Japan's project
have proved elusive, however, and they have recently
been considerably scaled back. Moreover, there
appears to be no consensus about whether Japan
should pursue a more vigorous ef Hrt, or what the
country's role should be in an international genome
project.

A report issued in January by an advisory group
tn the Minist:y of Education, Science, and Culture
(Monbusho) endorsed the concept of sequercing the
humsan genome and argued for international
collaboration. Last year, the Science and
Technology Agency issued a similar statement. But
neither agency has offered specific proposals.

Japan's efforts nave been hampered in part by a
lack of good molecular biologists. Japanese
biologists are also worried that a major commitment
by the Governmert to decipher the human genetic code
will divert money from their individual work,
echoing a concern that has been voiced by some
American dbiologists.
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Meanwhile, the Government's biggest effort
related to sequencing - the project aimed at
developing nigh-speed automati.: seqQuencing
technology - is continuing The Science and
Technology Agency initiated the project in 1981,
selecting Akiyoshi Wada, a biophysicist at Tokyo
University who will become dean of the Paculty of
Science, to conceptualize and direct the effort.

wWada's ultimate aim !s to make the decoding
process an assembly line operation. A snip of DNA
would be inserted into an automated systes that
links a variety of different machines to pe:fozm the
repetitive, complicated procedures involved. At the
end of the line, the system would print out the
string of bases of the deciphered gene. Operating
the process would require a minimal amount of
scientific input, vhich would free scientists’' time
for more creative activity.

While the automation project continues, various
government agencies in the past year or 3o have
undertaken soms interesting new projects related to
sequencing. Monbusho is sponsoring an effort to
sequence Escherichia coli.

Some scientists advocate linking a human genome
project with the Huam Prontiers Science Programmse,
an international collaborative effort in basic
science proposed by Yasuhiro Nakasone while he was
Prime Minister. The programme is now just getting
started. As originally conceived, the Human
Prontiers programme would have included vork in
sequencing. But over the years, the focus has
shifted to brain science and other areas of
molecular biology. (Extracted with permission from
Science., Vol. 243, 21 March 1289, p. 1656-1657,
(Marjozie Sun). Copyright 1989 by the AAAS)

Bioherbicide joint venture

Mycogen Corp., San Diegc, California, has
agreed with JT Biotech USA Inc., a US subsidiary of
Japan Tobacco Inc., to form a US partnership to
jointly develop and commercialize bioherbicide
products worldwide.

Mycogen develops and commercializes
biopesticides for control of insects and weeds.
Japan Tobacco Inc., headquartered in Tokyo, is the
dominant supplier of tobacco products in Japan with
total annual revenues of $22 billion.

Mycogen and JT Biotech will collaborate through
the partnership to develop bioherbicides based on or
derived from naturally occurring micro-organisms
which are pathogens of specific weeds.

Mycogen will expand its bioherbicide research
and development activities at its laboratories in
San Diego and Ruston, La. Research and development
will also be carried out at JTI's Yokohama
laboratary focusing on probles weeds in Japan. JTI
will have access to Mycogen's existing bioherbicide
technology, and the companies will share new
tecnnologies in carrying out efforta to develop
products for their respective markets. (Source:

Chemical Marketing Reporter, 13 March 1989)
Synthetic CD derivatives developed

Akira Harada's research group at Osaka
University has synthesized cyclodextrin (CD)
derivatives that have properties similar to those of
antibodies. Cyclodextrins are circular polymers of
glucose that can e used as carriers for drugs and



other molecules since they have hollow, relatively
hydrophobic centres. The synthetic CDs are
bifunctional: they can re-ognize and Yind specific
molecules ("artigens”) and - similar to real
antibodies - become cross-linked and clump together
or precipitate from solutions upon binding
myltivalent "antigens®. These bifunctional CDs may
be useful in sensors to detect specific molecules in
solution or to remove harmful molecules from the
blood. (Source: Bio/Technology, Vol. 7,

Pebruary 1989)

Musk oil syrthesized

Husk o0il (together with sperm whale ambergris)
is one of the most expensive ingredients in
perfrae. 1In fact, this scent is becoming more
valuaole all the time: there has been a dramatic
decline in the population of susk deer, which once
ranged through China and Central Asia; wmoreover, a
single male deer yields oanly 30 grams of musk oil.
Now, scientists at Mippon Kogyo Inc. (Tokyo), which
produces petroleum and non-ferrous setal, have
developed a method for synthesizing musk oil from
petroleum products. Normal paraffin (isolated from
petroleum) is fed to a special strain of yeast
(isolated from an oil field in Akita Prefecture),
which converts it to cyclopentadecanone. the
substance that gives musk oil its unique odour.
{Source: Bio/Technologqy. Vol. 7, February 1989)

Artificial veqetable seeds

Scientists at Kirin Breweries (Tokyo), working
in collaboration with researchers at Plant Genetics,
Inc. (Davis, CA), have developed “artificial seeds”
that produce whole celery and lettuce plants.
Mass-production of artificial seeds will aid the
development of new strains of commercially isportant
plants by alloving growers to raise large anumbers of
first-generation plant hybrids. Artificial seeds
consist of tissue derived from plant embryos or
shoots, sncapsulated in alginate with growth
nutrients.

Several innovations underlie this success.
Large quantities of plant tissue are produced by
groving celery or lettuce callus in cultivation
tanks. Pros a single gram of callus, the scientists
raise enough tissue for 10 miliion celery seeds or
100 thousand lettuce seeds in a period of six
months. (Conventional sethods produce only
200-300 sprouts per gram of callus in six months).
The scientists also developed a high-speed
encapsulation device. In a recent test, 20,000
artificial seeds grown under carefully controlled
conditions sprouted vwith approximataly the same
speed and efficieacy as natural seeds. The next
step vill be to test the efficiency of the
arcificial seeds’ growth under ordinary field
conditions. (Source: Bio/Technology, Vol. &,
November 1988)

Biodeqradable plastic

Researchers at the Tokyo Institute of
Technology have developed a method for synthesizing
plastics using bacteria. The plastics, which can
vary in elasticity, are biodegradable: they are
completely detroyed after being buried in soil for
six weeks. Developed by Yoshiharu Doi, the method
uses hydrogen-fixing bacteria to convert
4-hydroxybutyric acid to polyesters, which
accumulate in large amounts inside the bacteria
under the proper culture conditions. Scientists
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extract the coapound with chlorofora and add
sethanol to precipitate it as a vhite powder. The
polywer is gum-like and rery clastic vhen

4G-30 per cent 4-hydroxybutyrate is used. Plastics
of varying degrees of hardness can 2iso be
synthesized by using l,4-butanediol.

The fact that the plastic is biodegradable may
make it suitable for use in slow-release containers
for pesticides cr fertilizers. The bioplastics ars
also highly compatible vith human tissues, and say
find medical and cosmetic applications. (Source:

Bi1n/Technulogy. Vol. 7, January 1989)

Nexico

Mexican research centre closed

An intarnationally known research centre
dedicated to the study of Mexico’'s tropical ecology
has been dismantled, a victim of the economic crisis
that is ing indig research throughout
Latin America.

The National Research Institute for Biotic
Resources (INIREB), based in Xalapa in the state of
Veracruz, supportad an sxitenmsive botanical garden
and compiled one of the largest herbaria in Mexico
as vell as nique collections of native fauna. The
centre also funded research in basic and applied
ecology. and worked to transfer environmentally
sensitive practices to Mexico's poor farmers. At
its closing last year, the institute had an annual
budget of about $3.5 million, employed
100 scientists and technicians, and maintained a
netwo:k of regional research centres scattered
throurshout Mexico.

In recent years, however, the institute
£l dered vhat, burdened by union strife, a
bloated bureaucracy. and the pressure to support
large programmes vith less money, according to
sources inside and outside of Mexico. INIREB wvas
officially closed in November, on the last day of
the outgoing administration of former President
Oscar de la Madrid.

The i1nstitute’'s famous garden and herbarium
vill be taken over by the National Institute of
Bcology, which is moving its headquarters from
Mexico City to Xalapa in April. But the fate of
many INIREB scientists and their research projects
remains unclear. The graduate students of INIREB
are left wvondering where they will complete their
educations, since the Institute of EBcology cannot
issue diplomas or academic degrees. (Extracted with
permission froe Science, Vol. 243, 3l March 1989,
p. 1654, W. Booth. Copyright 1989 by the AAAS)

The Metberlands

Moqen wins funds

Dutch plant biotechnology concern Mogen
International is to receive funding from the Dutch
Ministry of Bconomic Affairs for two of its
projects. The sinistry has isplemented a tuling to
stimulate Dutch-based innovation by granting
subsidies.

One of the ministry-backed projects is aimed at
obtaining breeding rights for genstically modified
potato varieties conducted in co-operation vith the
government institute for research on variecies of
cultiva-ed plants.




The second project concerns the developsent of
a genetically modified potato as an economic
production systea for high value industrial ard
pharmaceuticl prote.ns. It will be carried out in
co-operation vith the Dutch potato starch and
derivative company Avebe. (Sourve: European
Cheaical Mews, 21 November 1988)

Sweden

Nev system to synthesize DNA

Sweden's Pharmacia has developed a nev system
for synthesizing DMA, which it claims vill make lite
easier for researchers working in the field of
recombinant DA tecnnology, diagnostics and plant
breeding. The unit has been developed jointly wvith
LKB Biochrom, of Cambridge, UK, and can be used for
studying and developing gene structures and as a
tool for developing new biotechnological products.
(Source: Ruropean Chemical News, 13 February 1989)

Thailand

Reforestation problems

Environmentalists say reforestation using
eucalyptus trees is counterproductive due to the
damage done to soil and water springs. BEven though
Thailand has recently suffered from floods stesming
from a lack of trees, peasants are ripping out
eucalyptus seedlings and burning down tree nurseries.
In 1950, about 66 per cent of the country vas
covered by forest. Much of the forest has been lost
to illegal logging, clearing for far= land, and a
campaign by the Government in the m&id-1970s to fell
trees being used as hiding places by insurgent
guerrilla forces.

After experiencing a devastating flood in
November 1988, the Government has been persuaded to
ban logging and the Royal Forestry Department is
considering restoring tree cover to 40 per cent of
the nation's land. Because the Government cannot
handle reforestation on its own, private interests
are being invited to take part. However, their
primary concern is monetary, and the eucalyptus
produces quick earnings. The tree can be harvested
in as little as five years, can thrive on poor soil,
has a high germination rate and is resistant to
pests. The Government is actually encouraging the
use of eucalpytus trees by offering a per-acre
subsidy to growers. Villagers vow to continue their
fight against the trees, wvhich they say destroy
theiz farmland. (Extracted from Wall Street
Journal, 14 Pebruary 1989)

Ouited Eimgdow
Co-ordination of biotechnology

Pour research councils are involved in UK
biotechnology: the Agricultural and Pood Research
Council (AFPRC), the Medical Research Council (MRC),
the Matural Environment Research Council (NERC) and
the Science and Rngineering Research Council (SERC).
The four Councils co-ordinate their proqgrammes
through the Biotechnology Advisory Group (BAG).

BA(, vas established by the Councils in 1987,
under the chairmanship of Prof. Roger Whittenbury
(Department of Biological Sciences, University of
Wartwick). The Group advises the heads of the
Councils and has a particular interest in strategies
for the optimal future development of biotechnology
research. GCach of the four Councils s represented

- 23 -

on BAG and there is an equal number of indep.adent
members vith expertise in various areas of
biotechnology. including representation from
induscry.

In its recent discussions, BAG has identified
protein engineering as a key field for investigation
and a vorking party, including representatives from
the Department of Trade and Industry, which was set
up to consider the possibility of a nationally
co—ordinated programme of research, has recently
reported to 33G. The heads of the Research Councils
have accepted the importance of this area and are
hoping to participate in the LINK programme in
protein engineering, as vel: as to increase their
support for basic and strategic research.

Another need recently identified dDy BAG is for
easier retrieval of information on the training of
research students in particular areas of
biotechnology. The heads of the Research Councils
are currently considering how this can be achieved.
with the possibility of a joint studentship data
base for all areas of research training including

biotechnology. (Source: Biotechnology Bulletin,
Vol. 7, Mo. 11, December 1908)

Report proposes future SERC support for
biotechnology

A major review of the Science and Engineering
Research Council's support for biotechnology over
the last seven years has been carried out by a panel
under ths chairmanship of Prof. T. Blundell, FRS, of
Birkbeck College. SERC set up the panel in
January 1988 to review the vork of the SERC
Biotechnology Directorate - and advise on SERC's
future role and activities in this area. The main
conclusions are that:

- The Biotechnology Directorate has made
significant achievements in support of
biotechnology research and should maintain a
biotechnology programme;

and that SERC should:

- Support a biotechnology programme through a
separate Biotschnology Directorate for a
further six years to 1995, with its position
to be reviewed in 1994;

~ Plan for an increase in staffing to allow
the tial enh of strategic
planning and the co-ordination of the
managed Programme;

- Co-operate vith the Department of Trade and
Industry (DTI) in the formation of a joint
advisory body for biotechnology, under a
single overall director;

~ Continue active involvement in the
Biotechnology Advisory Group, and any other
activities needed to snsure good
co-ordination with the other Research
Councils, including cross sembership of
committees.

Copies of the report can be obtained fro0 The
Biotechnoloqgy Directorate., Science and Engineering
Research Council, Polaris House, Morth Star Avenue,
Svindon SN2 LET.

The second corporate plan produced by SERC
spells out the Council’s strategy for the funding of




research in science and engineering and of sanpover
training. In the three years since the pudblication
of the last plan, research grant expenditure has
risen from 28 per cent to 33 per cent and the
Council wishes to raise this percentage to 40 per
cent by 1991-1992.

In addition to biotechnolugy. fields earmarked
for high priority are: novel materials:
optoelectronic processing systeas; the exploitation
of inforsation technology in engineering: the
underlying computer science of softwvare
engineer:ing: wmolecular scisnces: polymer science
and technology: tha understanding of atmospheric
processes; the app!lication of new parallel
processing architecture; and the improvement of the
understanding of cogniti'e processes. (Source:

Biotechnology Bulletin, Vol. 8, Nos. 1 and 2,
Pebruary and March 1989)

Lav to contain engineered organisms

By the end of the year, the UK vill have a lav
controlling the release of genetically engineered
organisms into the environment. At presentc,
resesarchers have only a list of voluntary guidelines
to follow if they want to experiment wvith transgenic
animals and plants outside the laboratory.

William Jones, a senior administrator at the
Health and Safety Bxecutive (HSE) vhich, as the
wvatchdog on occupational safety, is also concsrned
with genetic engineering, predicted that the
Government would introduce legislation towards the
end of the year. He said that the legislation wouid
prodbably take the form of a statutory instrumsert to
extend the existing rules governing the safety of
research using potentially dangerous micro-organisms.

The law would force researchers to notify the
HSE of planned experiments outside tks laboratory
30 days before the work began. The legislation
would also include measures to ensure that
scientists undertake studies to assess the risks
that would be involved in releasing 2 genectically
engineered organism into the environment.

The HSE has alrezdy sent out a consultative
document to interestad parties that outlines the
sort of measures that the Government could dring to
the statute book. The principal benefits of
lagislation the document says, are toO reassure the
public, and to continue to oversee genetic
engineering as it moves out of the laboratory.
(Sources MNew Scientist, 28 January 1989)

Genetic toxicoloqy quidelines revised

Revised guidelines on genetic toxicology
testing are to be published later this year by the
UR Committee on Mutagenicity. The main change from
the CoM's previous guidelines, issued in 1981, will
be that for chemicals to which humans are not going
to be exposed at high or moderate levels for long
periods, such as pesticides. there will no longer be
a requirement for an in vivo mutagenicity test,
provided that three standard in vitro tests are all
negative. Por chemicals to which humans are more
exposad, such as food additives and pharmaceuticais,
the CoM is still recommending in vivo mutagenicity
testing.

The change reflects a change in philosophy in
the CoM. Genet:ic toxicologists no longer expect, as
they did a decade ago, that in vivo tests will pick
up mutagens that cannot be detected by 4 good
bsttery of 1n vitro tests.

The three basic in vitro tests are 3 bacterial
sutagenicity test (e.g. Ames), and twvo masmalian-ce.
assays, for chromoscmal aberrations aac gene
sutations. If any uf these are positive, then the
ColM does recosmend conducting a couple of in vivo
tests for chromosome damage in bore marrow cells.

If either of these is also positive, the chemical's
development is likely to be abandoned. If they are
negative, then the CoM recommends furcher tests that
are not as yet routine. (Source: Chemistry and
Industry., 20 Pebruary 19£9)

Mev NERC centre -0 focus on deliberats release

A new Interdisciplinary Research Centre (IRC)
in population biology is to be established at
Imperial College, London, according to the Matural
Bavironment Research Council (MERC). The IRC will
be located at Imperial College's Silwood Park
campus, already an internatiomal centre of expertise
in ecology, and will be linked vith the Population
Genetics Group at University College., London, the
WERC Sea Masmal Research Unit at Cambridgc and other
NERC institutes.

Probless that will be tackled by the IRC
include the release of species, such as genetically
sanipulated organisms, into the environment; the
effects of pollutants on populations; the
conservation of species and restoration of
habitats: the harvesting of renewable resources:;
and the control of pests and infectious diseases. A
key IRC facility will be building nousing a number
of highly sophisticated chambers in which
environmental conditions can be closely controlled
and which will allow, for the first tise, the
creation of simple terrestrial communitics vithin
the laboratory.

Prof. John Lawton, currently at York
University, bas been selected as director. Details
from: MNatural Environment Research Council, Polaris
House, North Star Avenue, Swindon, Wiltshire SN2 lEU
or on 0793-411561/411708. (Source: Biotechnology
Bulletin, Vol. 8, No. 1, February 1989)

Human genome project

The Clinical Research Centre (CRC) of the
%edical Research Council {MRC) has beca chosen as
the hub of Britain's part in mapping and sequencing
the humsan genome. CRC will house a resource centre
responsible for assembling and distributing data
bases and DNA libraries as wvell as for substantial
technical developments, hoth in computing and
sequencing.

The planners hope their decision will also
attract the administrative centre of the Japanese
Human Prontiers Science Prograsme and the Suropean
oftice of the Human Genome Organization
(MUGO)to the same site at Northwick Park in
north London.

MRC's decision follows the British Government's
allocation of exct:a researcn funds for the next
three years, of which 1l million pounds sterling has
been earmarked for the genome project.

MRC plans to guide the overall direction of
British human genome research by & co-ordinating
committes and a scientific advisory board, whose
priorities will influence wnich projects it
finances. The board will be auch like that which,
since 1987, has co-ordinated the human genome
interests of MRC and the Imperial Cancer Research
Pund (ICRF).




ICRF, which has been keen %0 bid to provide the
MRC resource centre vith a DNA pribe dbank, has
daveloped a particular interest ‘a the European
Community project and is also » oirtner in the
EUREKA project to sutomate DMA clonirg and
sequencing. (Source: Nature, Vol. 338,
9 March 1989)

Plant qenome sapping

Five Buropean seed companies vill help UK plant
sciantists compiete restriction fragmsent length
polysorphisa (RFLP) maps of vheat and barley,
Burope's two major cereal crops. In return, over
the next three years the companies will gain sole
access to nev RFLP probes and the maps they generate.

The deal has been negotiated in the form of
lic ager ts by Agricultural Genetics
(Cambridge, UK), which is exercising its right of
first refusal to exploit biotechnological research
ar the Agricultural and Food Research Council's
Institute of Plant Science Research (IPSR) in
Cambridge.

According to Mike Gale, head of the Cereal
Research Department at IPSR, the RPLP saps of both
wheat and barley should be close to completion by
the end of the three-year license period.

Conventional mapping has already placed about
20 genes on each barley chromosome, but nearly all
the genes are recessive, and of no use to the
breeder. Par fewer vheat genes are sapped at
present, but those that are tend to be useful. To
the five genes already mapped on wheat chromosome 7,
the IPSR scientists have now added 18 RPLPs, which
should greatly assist the mapping of additional
Jenes.

Making RPLP maps of wvheat and barley will
progress in parallel. Wwheat arose only 10,000 years
ago, and 30 there has been little outbreeding of the
plant. Because it has three times as many
chromosomes, and less of the variaticn in DNA
sequence that enables RFLPs to be found, making RFLP
wheat maps vill be more difficule.

IPSR's stocks of wheat - each lacking one pair
of the 21 chromosomes - and other stocks that carry
single barley chromosomes will greatly aid the RPLP
mapping process. (Bxtracted from Bio/Technology.
Vol. 7, March 1989)

Mew research centre

Chemists at the University of Exeter., together
with microbiologists and biochemists at the
Universities of Warwick and Kent, have formod an
inter-university Biotransformations Centre.
Supported squally by public and private funds, the
centre will develop the potential of enzymes and
micro-organisms as substictutes for traditional
synthetic techniques used in the chemical and
pharmaceutical industries.

In perticular, university scientists are
seeking to establish the advantages of enzymes in
the production of optical isomers of complex organic
compounds. By working in “reverse,” they will also
explore using enzymes that normally break
carbon-carbon bonds to synthesize them instead. A
third focus will be on oxidases and dehydrogenases -
eniymes involved in oxidation and reduction.

The precise nature of the ceatre’s cote
projects is a3 yet not revealed. Saven were chosen
from 20 put forvard to & scnagement Committee on
which ail the industrial sponsors sit. The
10 spoasors - including Glaxo, Beechas (Brentford,
Niddlesex), ICI (London), and Shell (London) - have
each agreed to pay $80.000 tovards the projects over
three years: Matching funds are provided by the
Departaent of Trade and Industry and the Science and
Engineering Research Council on a 50:50 basis.

Companies are also free to sponsor
postgraduaces or postdocs to work on spec:fic,
confidential projecss supported by matching pudblic
funds. 1In all, the Biotransformations Centre -
which has been set up under the UX Government's LINK
scheme to encourage collaboration between industry
and universities - already has been guaranteed abdbout
$1.8 million lor its first three years. (Source:

Bio/Technology. Vol. 7, January 1909)

Britain backs work on HIV-2

The Medical Research Council in Britain may
avard a grant of almost a quarter of a million
pounds to its unit in the Gambia, West Africa. If
approved, the grast will buy nev equipment and
support preliminary research to establish a test for
infection with HIV-2, the second humsan
ismunodeficiency virus.

The unit, one of the most technologically
advanced and sopbisticated research facilities in
Africa, began work on HIV-2 in 1986, when scientists
first identified the virus in the Gasmbia. HIV-2 is
found mainly in a belt of sub-Saharan African
countries that stretches from Senegal to the Central
African Republic.

Researchers at the unit in the Gambia have
completed a one-year study of the pattern of HIV-2
infection in the country. They have asked for a
further 200,000 pounds sterling over two years.
{Source: MNew Scientist, 25 Pebruary 1989)

APRC and Bdinburgh University join forces on
transqenic animal biology

A 10-year research prograsme on transgenic
animal biology has been announced by the
Agricultural and Food Research Council (APRC). The
Centre vill focus on basic research on hov genes
work in animals and how they are controlled. It
vill also work on such techniques as gene
sanipclation and gene transfer between species.

The new Centre will be established in
conjunction with the Edinburgh Station of the AFRC
Institute of Animal Physiology and Genetics
Research. Close collaboration is also envisaged
with the Medical Research Council's Human Genetics
Unit and with the Scottish Agricultural Research
Units. The Centre will build on the strengths of
the University in agricultural, biomedical and
veterinary sciences.

The Centre brings together groups in Edinburgh
already working on gene transfer in animals. One of
these, funded by APRC, has recently bred sheep that
produce Pactor IX in their milk, the husan blood
clotting factor required by haemophiliacs. A
company, Caledonian Transgenics, has besn set up to
sarket such products. (Source: Biotechnology
Bulietin, Vol. B8, No. 2, March 1989)




Cranfield Biotechnology Centze leads "in-body"
microsensotr consortium

The Biotechnology Centre at the Cranzield Jentre
of Technology has been chosen by the Commission of
the Europear Communities to lead an ll-count:y,
25-centze consortium established o investigate the
use of chemical sicrosensors vithin the body
Dr. Tony Turner. head of the Bioelectronics Division
at Cranfield, will head the consortium.

The i1dea behind in vivo chem:cal sensors :>
that they should operzted within the body of the
patient, in contrast to ex vivo sens3ors vhuch
require the delivery of the substance for anaiysis
to a sensor outside the body.

This action was initiated by the biomedical
Engineering Committee for Coancerted Action
(BME COMAC), wvhich falls under the auspices of the
Directorate General XII. Following an expert mesting
and vorkshop in 1988, at vhich 35 experts from all
EEC member countries met to discuss the interface
between bioclogy and sensors, it was concluded that a
Concerted Action proposal should be pursued.

To begin with, the work - for which the EEC has
provided initial funding - will focus on the
analysis of the clinical probiems, identify suitable
analytes and consider sites vithin the body suitable
for comtinuous monitoring.

The Cranfield Bioelectronics Division :is
involved in the development of a wide range of
biosensors. Por example, it is vorking on
biosensors based on intact micro-organisas,
including carbon monoxide sensors, herdicide
monitors and antibiotic screening Jdevices
incorporating aicro—organisms. These systess
attempc to use the specificity of biocatalysts,
whilst avoiding the cosparative instability of cthe
respective isolated enzymes.

A new pen-sized glucose diosensor has recently
been launched on the market by Baxter Travenol. The
technology is based on a ferrocene-mediated ampero-
metric glucose oxidase configuration invented
jointly by Cranfield and Oxford University.

(Source: Biotechnology Bulletin. Vol. 7, No. 12,
January 1989)

ICI to expand its bictechnology business

In a drive to expand and diversify its
operations, IC! Biological Products is concantrating
its efforts on termentation. The company 1is
installing a multipurpose unit in Billingham, which
together vith associated harvesting facilities will
cost up to $20 million. Completion is planned for
the middle of next year.

The decision points to the changing profiie of
the chemsical industry in general and of ICI in
particular.

Biodegradable plastic, for 1nstance, could
become commercially significant in the ligrt of
growing concern over the environmental impact of
plastic waste.

ICI Biological Products emeraed recently as a
spin-off from ICI's former agricultural division.
It will drawv on the fermentation experience gained
from production some 7ears ago of single-cell
protein as an animal feed suppiement. (Extracted
with permission from Chemical and Engineering News.
1) February 1989, p. 18, by Dermot O’'Sullivan.
Copyright 1989 by the American Chemical Society)

Joint venture for commercializat:ion of
collagenase inhibitors

British Bio-technology Limited. the UK-dased
health science company. announced :its signing of a
licensing agreement vith SmithKkline Beckman
Corporation for the development and commercialization
of collagenase inhibitors as nev tr2atments for
arthritis.

The human enzyme Zollagenase is a protein

tesponsible for bone and cirtilage destrustion 1i- -
che joints or sufferers of rheumatic and
osteoarthritis.

The two companies have been engaged 1in
collaborative research in the field of arthrit:s
since entering a ressarch and development agreesent
in late 1987.

In this latest collaboration, British
Biotechnology's chemistry department bas been
designirng and building collagenase ianibitors. The
properties of these potential nev drug molecules are
currently being tested at SmithKline's
pharmaceutical 2D laboratories in Upper Merion, Pa.

(Extracted from Chemical Marketing Reporter,
20 March 1989)

BTG msicrocarr:er

UK cechnology transfer organizatiom, British
Technology Group (BYG) is seeking firams to test
and/or produce a nevw type of microcarrier that can
increase yields of biotechnology products. BTG has
recently obtained a patent for the microcarrier,
trad rked Celitast and invented by scientists at
Queen’s University, Belfast.

Using the microcarrier, scientists have
achieved a 74 per cent increase in virus yields.
(Source: European Chemical News, 27 Pebruary 1989)

United States of Amsrica

US EPA's deliberate zelease rules

The US Environmental Protection Agency's long-
avaited rules governing the deiiberate release of
genetically engineered micro-organisms may not see
the iight of day for some time. Environmentalists
nots that outgoing EPA adainisctrator Lee Thomas
failed to get the rules through before be left
office in the Bush reshuffle.

The rules vere opposed by the Office of
Manag t and Budget (OMB) as over-restrictive and
burdensome for the biotechnology industry. They
vere intended to support the co-ordinated framevork
established in 1986 by the White House's
Biotechnology Science Co-ordinating Committee.
Organizations like the Mational wildlife Pederation
and the Environmental Defense Pund feel it is
unlikely that incoming EPA administrator
William Reilly will fight for the rules i1n the near
future. The battle is now likely to shift to -
Congress, where various Congressnen appear willing
to draft bills to give the EPA stronger regqulatory
authority over industry.

Meanwhile, the Industrial Biotechnology
Association (IBA) has criticised the draft
biotechnology regulations produced by the EPA -
under the Toxic Substances Control Act - as
“seriously flawed® and “based on unfounded, dramatic
environmental fears”. The IBA is focusing on three
key tssues: the scope (types of organisms sub)ect
to review and vhen they would be reviswed) of the




EPA's latest 3raf:: the Jdata and :nformation
NECeSSArY tO SUpPOrT an assessment Of the potential
£or human heaith and;or eavironmental cisk
associated with smali-scale testing: anu the
utility of Environmental Biosafety Committees.
EPA is seeking additional public comments om its
proposed requiatioas on developmsent of biotechnology
products under both the Toxic Substances Control Act
and the federal Insecticide, Fungicide & Rodenticide
Act. According to the agency., a number of basic
issues have arisen since it began developing these
tules in 1986. The propused rules have not been
puolisned in the Federal register yet bvcause of
difficulty in getting thes cleared Dy the Office of
Nanagesent & Budget. There are seven specific
issues to be addressed. EPA says, includisg the
scope of micro-organisas subject to review and
reqgulatios an' the use of independent groups of
experts in the review process.

The

The Association of Biotechnology Companies (ABC)
agrees, describing the draft regqulatioas, which cover
industrial and eavirommeatal uses of asicro-organisas,
as “overburdensome® and “excessive®. The ABC under-
scores to the recent experience of the biotechnology
industry in the FRG. Under a i988 law thers. any
biotechnology production piant that uses any type of
genetically engineered cell sust disclose techsaical
details of its plans and obtain approval in a
procedure requring & public hearing. As a rasult,
the ABC notes, three TRG companies - Bayer, BASF and
Hoechst - are changing their iavestasent plans. One
will build in Japan, while the other two will build
biotechnology facilities in the States. Many saaller
companies, the ABC claims, have shelved their plans
or sold their biotechnology cfarations. (Source:
Biotechnology Bulletin. Vol. £, No. 2, March 1989)

IBA plans for 1989

The US Industry Biotechnology Association’s
plans for 1989 provide an 1nteresting insight inco
scw Of the key issues lLixely to emerge in the year
ahead. They include:

Animal patsats: The call for US legislation
(MPOSING 2N ANIMAL patent moracorium or farmers’
exempr:ion wiil surface again in the 10lst Congress.
The IBA vilil be campaigning against the legislation,
believing that it will hinder the development of
commercial dbiotechnology.

Druq pricing: Congressional hearings on drug
pricing are likely to be held during 1989. Questions
about the Health Cace Pinance Adsinistration
reimbursement for biotechnology drugs and biologics
ate expected. The IBA wilil be highlighting the cost
recovery prograsmes peculiar to biotechnology.

Isteraatiosal pateot barmonizatios: The IBA
wil]l examine the US and European systems of
patenting in relation to the first-to-invent versus
tirst-to-file approaches. The goal is to harmonize
petenting regimes in Rurope., Japan and North America.

Pood biotechmology: Satisfactory US Food and
Drug Administration (fFDA) procedures for the
approval of biotechnology-relacted food and food
products will be the target here.

busan gesoms: The sapping and sequencing of
the human genome - and 1ssues linked with these
activities - will be a major pricrity.

Call line deposits: Through discussions wicth
the US Patent Off:ce, IBA will work for regulations

vhich restrict access to cell line deposit:ioas 3o
that countries without adequate patent protectioan
will not be permitted Jccess.

Biotechasology regulatioas: The IBA will
coatinue working with the federal agencies to ensure
that eavironmental uncertainties are scientifically
defined and solutions are scienctifically based.

S biotechmology pateat backlog: The IBA
recosmended an initiative aimed at additiocaal
technical trainiang of piotechaclogy pateat
examiners, wtich is now being implemsntel by the JS
Patent a1 ' Trademark Office.

Biotechaclogy imswrasce: The IBA vill also
continue efforts to make product liability issurance
and lower cost insurance coverage available to
biotechnology companies.

Details from: Industrial Biotechnology
Association, 1625 Kk Street, MW, Suite 1100,
Washington., DC 20006. USA or on +1(202)857-0244.
(Source: Biotechnology Bulletin, Vol. 7, Mo. 12,
January 1989)

Milestones in legislation affecting
biotechnology

Leqislation that passed in 1988

The Process Patent Amendments Act, vhich becames
part of the Omnibus Trade Act signed ia August, will
help protect against infringement of US process
patants through foreign manufacture of products.

The Labor, Health and Human Services
appropriatioas bill, signed into lav in
Septenber 1988, mandates a bDiotechnology advisory
panel.

Amendeents to the Federal Insecticide.
Fungicide, and Rodenticide Act (PIFRA), signed in
iate October. step up testing of pesticide
ingredients now being marketed, establish a schedule
for the completion of the reregistration of
pesticides currently required by FIFRA, and provide
a formula for charging manufacturers a
reregistration fee.

The Generic Animai Drug znd Patent Term
Restoration Act, now awaiting the President's
signature, Drings most animal drugs under 3 1984 law
easing approval of generic drugs. It exempts
biotechnology products from such treatment.

The Technical Corrections Act of 1988, also
avaiting zhe President’'s signature, extends the
research and experimentation tax credit through the
end of 1989.

Legislation that did not pass

The Biotechmology Competitivesess AcCt sougnhc
to create an advisory panel to msaintain US
industrial leadership in biotectnology as vell as
panels for ove:seeing tesearch on the humsan genome
and in agricultural biotechnology. The Senate
passed the bill in June but, after clearing the
House Committees on Agriculture and Science, Space
and Technology, it died in the Energy 438 Science
Cosmittes.

The Animal Patent Moratorium sought to prohibit
the patenting of genetically eng:neered animals
either indefinitely (Senate version) or for two




years (House vers.dn). The Senate version Jied :in
the Judiciary Committee: the House Judiciary
Committee defeated its version outright.

The Transgenic Animals Refors Act s30ought an
exemption from payment by farmers of any royalties
for use of petent-protected geneticaliy engineered
aniaals. It passed the House :n September. but died
in the Senate Judiciary Committee.

The Alternative Agricultu-al Products Resesrch
Act wouid have authorized research programmes
studying altecrnative uses throu3h biotechnology ol
plants and plant macerials. Despite passing the
Senate in two forms, however. the House continues to
reject the ssasure.

The Novel Organisa Release Act sought to amend
the Toxic Substances Control Act to protect husan
health and the environment by explicitly regqulating
the release of novel organisms. It died in the
Senate Environsent and Public wWorks Committee.

The Pood and Drug Administration Revitalization
Act sought to enhance agency resources and to
establish a biotechnology demonstration project. It
died in the Senate afte: passage by the Labor and
Human Resources Committee.

The Commerce appropriaticas bill had i1ncluded a
request for $2 million for the US Patent and
1rademark Office (PTO) to support efforts to reduce
the current backlog in reviewing biotechmology
patent applications. While the House/Senate
Conference Committee app.>ved $109 million for the
PTO, that amount 3id aot include the $2 aillion.

Recent changes to speed the approval of drugs
and biologics

PDA revised its requlations for investigational
drugs in 1987. (See 52 Fed. Reg. 08798,
19 March 1987; S2 Fed. Reg. 19466, 22 May 1987;
S3 Fed. Reg. 41516, 21 October 19d8). The Agency's
goals were: (1) to shorten che IND phase and
increase its efficiency. without sacrificing the
quality of teviev:; (2) to sake promising new drugs
svailable to desperately ill pacients at the
earliest possible time; and (3) to dofine
conditions under which drug canufacturers may charge
for investigational iew drug products.

In late October, FDA publicly announced its
implementation of these plans to make available nev
drugs for life-threatening and severely debilitating
diseases as soon as possible. In determining
whether to approsv< such a drug, FOA vill weigh its
benefits and risks - known or poi antial. Other
factors include the severity of the disease for
which the drug is intended, the absence of
alternative thecrapies, and statutory approval
criteria. Any unresolved 1ssues - such as the
drug’'s lowvest effective dose - can be addressea
post-approval. Post-marketing studies will also
provide more information on risks, benefits and
optimal uses. In particular, FODA's changes
addressed the following issues:

Greater freedom during early research. The
Agency has narroved i1ts scope in reviewing Phase [
studies to focus on the safety of human test
subjects rather than the drug’'s efficacy. This
allows drug sponsors Jrester :innovative freedom
during the preliminary studies.
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Strengthened adverse react:on reporting.
The drug sponsor must notify FDA withia 10 days
of all adverse drug teactions that are both
serious and unexpecteC. If any of these are
life-threatening or fatal, PDA expects to be
notified Dy telephone vithin three vorking days.
(This extends existing requirements for approved
nev drugs). Adverse reactions must be reported
throughout the ressarch. approval. and
post-marketing stages.

increased coasulitation between FDA and drug
sponsocs. FDA will wmeet with Jrug sponsors to
design animal tests to minimize the time necessary
to enter the drug into human Phase I trials. And
FDA will help the drug spoasor devise Phase IIs such
that they yield data sufficient for product
approval. If a preliminary analysis of Phase IIs
looks promising, FDA will even provide a treatment
protocol 30 patients can start receiviag a3 drug
bafore its approval. Otherwise, all IMD sponsors
have the opportunity to meet wvith FDA officials in
an *End of Phase II® coaference - to concur on an
overall approach for Phase III trials and to design
specific studies.

Streamlined procedures. FDA has clarified
ths format for IND submissions, specified procedures
for placing a study om “climical bold®, and
streamlined procedures tor updating current climical
trial data. The Agency will actively sonitor and
evaluate clinicals vith an eye towards facilitating
thea. Purther, FDA has designed rapld means to
resolve any questions that might arise during trials

Exemptions for certain msrketed diugs. The new
tules exempt from most IND requiresents studies om
approved Jdrujs - as long as safety is not an issue
and the studies are n-t intended to support changes
in the 3rug’s labelling.

“Treatment use” of investijational drugs.
Investigational drugs can now be used to treat
patients outside of a controlled clinical trial
under the following conditions: (l) the drug is
intended to treat a “serious” or "lamecGlately
lLife-threatening” disease; (2) there is no
comparable or satisfactory alternative drug or ocher
therapy available to treat that stage of the disease
in the intended patient population; (3) controlled
clinical trials of che drug, as an IND, are either
underwvay or complete: (4) the sponsor of the
controlled clinical trial is actively pursuing
aarketing approval of the drug with due diligence.

Charging for investigational drugs. The drug’s
Sponsor can now charge £or an investigational drug
during a clinical trial, vith prior FDA approval.
The sp r sust d. strate that it needs the fees
to initiate or continrue the i1nvestigation. Por
trestment INDs, sponsors may charge for experimental
drugs provided: (1) an adequate number of patients
are enrolled in IND-authorized investigations;

{2) charging for the drug - which has not yet
received marketing approval - does not become 3
commercial vunture: (3) the sponsor is not
promoting or advertising the drug; (4) the
sponsor is actively pursuing marketing approval
with due diligence. For both clinical trials
and treatment INDs. the dfug’'s sponsor cannof
charge more than wvhat is necessary to recover
research, development. manufacturing, and handling
costs. (Source: Bio 'Technology. Vol. 6,
December 1988)




NIM organizes its gene-ic cesearch

Expenses in 1988 for the National Institutes Of
Health (NIH) gene mapping and genome analysis
initiative have exceeded $17 million. Grants
recenxly avarded by the National Inscitute of
General Medical Sciences (MIGMS) account for
513.5 million out of that total. During the next
three to five years, that money vill support
55 scientists who vill be determining the iocation
of genes on chromosomes and developing new researcch
tools. Gene location can help scientists understand
inherited discrders. and may lead to better ways to
diagnose. treat and prevent them. The Health and
Human Sevices Department says NIGMS's prograsme is
unique because its intention is to map all of an
organisa’s genes rather than searching out and
studying specific genes of interest. (Source:
Chemical Week, 30 Noveaber 1988)

US firm, Chinese set up joint venture

Mev Brunswick Scientific Co. and the EZast China
University of Chemical Technology (ECUCT) have
entered into an R&D zgreement for nev biotechnology
products and equipment. The deal apparently for the
first time enables the Chinese scientists involved
to share in royalties on products derived from their
research, according to Wu Dongdi, vice president of
BECUCT.

Under the terms of the agreement, a separate
facility, to be called the E-N United Biotachnology
Laboratory, will be established on the Shanghai
campus of ECUCT. With a staff of up to 20
scientiscts, the laboratory will initially focus on
the development of bioreacturs., fermentation
equipment, sensors, media for cell cultures and
monoclonal antibodies.

ECUCT specializes in the fields of chemical and
biochemical engineering, and provides most of the
technical personnel for the Chinese pharmaceutical
industry. (Bxtracted with permission from Chemical
and Bngineering News, 20 March 1989, p. 7, by
Ann Thayer. Copyright 1989 by the American Chemical
Society)

MSP programme to link biology and aachematics

A novel programme to promote collaborations
betveen mathematicians and molecular biologists has
been announced by the MNational Science Poundation.
The project's goal iz to advance the use of
oathematics in solving a range of gquestions about
the three-dicensional structures of DNA and
proteins, as wvell as other puizles involving shape
and pattern in biological systems.

The Prograsme in Mathematics & Molecular
Biology will receive $2 million over five years from
NSFP's divisions of mathematics and of molecular
biosciences. According to NSF, the prograsmme Marks
the first time these two divisions have shared
support for a programme of this size.

Nicholas R. Cozzarelli, chairman and professor
of molecular biology at the University of
California, Berkeley, will direct the new programme,
which will initially involve an eclectic mix of
scientists from nine institutions.

In addition to funding coliaborative research
among the researchers who are part of the programme.
the programme will enable Cozzarell: to set up
*mini-conferences” on selected topics in
mathematical molecular biology and sponsor courses
on modern applications of mathematics to molecular
biology.

He also hopes to set up what he calls a
“marriage service” to bring together molecular

biologists and mathematicians 1n useful research
collaborations. (Extracted with permission from
Chemical and Engineering Nevs, 28 November 1988,

p- 5. by Rudy Baum. Copyright 1988 by the American
Chesical Society)

Bio-information centre

David J. Lipman has been appointed director of
the nev Biotechnology Information Centre set up
within the Matiooal Library of Medicine, part of the
US Mational Iastitutes of Health (NIH). The
sanagesent of NIH is Anown to be dismayed that the
centre has been established separately froa the
office escablizhed to co-ordinate efforts to msap and

q e the h g N

The centre vas estabklished last year by
legislation authorizing the human genome project,
and will develop softvare and data base systems fcr
handling the large amount of data eserging froa the
project. Congress appropriated $8 million for the
centze for 1989, some of which will go towards
partial support for the GenBank and Protein
Information Resource data bases. Twelve
bio-informatics specialists wvill work at the centre,
but James Ostell, the developer of the Pustell DNA
sequence manipulation softwvare, is the only one
hired so far.

Lipman developed software for searching
sequence data bases while working elsewhere at NIH,
and has served on the advisory board for GenBank.
He will be co-ordinating the centre's programmes
with the information advisory subcommittee of the
NIH Human Genome Office, composed of David Botstein
from Genentech, Mark Pearson fros DuPont,

Jaice Carbonell from Carnegie-Mellon and
George Cahill from Howard Hughes Medical Institute.
(Source: MNature, Vol. 338, 9 March 1989)

Biotechnology pilot plant for Penn State

A biotechnology pilot plant will start up this
autumn at Pennsylvania State University at the
school’'s Bioprocessing Resource Centre. According
to Todd Burkhart, pilot plant manager, vitamins,
hormones, proteins, flavours, antibiotics and
enzymes are some of the products that may be
produced there. The plant is part of the
Pennsylvania Industrial Resource Centre programmse,
which has eight rescurce centres around the state
that help regional companies with business
problems. The pilot plant will be available :ior
fermentacion processes and cell culture, and the
separation and purification steps needed for
product. Cell culture equipment will range from
1.5 to 60 L, and three different ~ell culiure
plocesses will be available. Equipment I{or
microbial fersentation will tange from 1.5-L to
300-L capacity. The plant will sset NIH containment
regulations of BL2 LS, the second level designated
by NIH. (Reprinted with persission from
Chemical and Engineering News, 20 March 1989,

p- 16. Copyright 1209 by the American Chemical
Society)

rield tests end

One of the first experiments approved in the
United States involving the environmental release of
a genetically engineered organism has been ended
prematurely by its company sponsor. BioTechnica, a
biotechnology company based in Cambridge,
Massachusectts, has halted its field test of a strain
of Rhizobium meliloti engineered to have enhanced
nitrogen fixing capabilities because the microbe
failed to increase the growth of alfalfa.

Despite local controversy, BioTechnica began
the field test of the recombinant Rhizobium last
spring on a plot of alfalfs at & tarm owned by the




company in Pepin County., Wisconsin. The Dacterium
contained plasamids bearing several copies of the
gene for the production of the enzyme nitrogenase,
and vas administered to the alfalfa plants in
itrigation vater. By the end of the growing season,
the company could not detect tha presence of the
recombinant organiss in the soil or the root nodules
of the alfalfa plants, and plants treated with the
engineered Rhizobium grew no faster than those left
untreated.

BioTechnica plans to try again im 1989 using
Rhizobius with extra nitrogenase genes inteqrated
into 1ts genome, and cuated onto the alfaila seeds
ot poured into the furrov as the seeds are planted.
{Source: Nature, Vol. 335, 13 October 1988}

Collectors of plants for AIDS drugs sought

The Mactional Cancer Imnstitute is sesking
proposals from poctential contractors who could
collect terrestrial plants for the purpose of
isolating natural products that would be evaluated
for anti-AIDS activity. Such materials, it says.
vill be used for advanced preclinical development
and clinicai trials. The solicitation is to enlist
nev holders of Master Agreesents (to be issued abou”
aid-February) from whom proposals to collect
specific plants will be solicited by NCI as the need
arises. (A Master Agreement is an agreement to
accomplish highly circuascribed pieces of work as
promptly as possible). Expertise and facilities
required would be for collection of 10 to 5,000 kg
dry veight; developing methods for collection say
be necessary. I will supply all known information
about the plant material to be collected, including
vhere possible, a voucher specimen. The contractor
vould be rasponsible for ensuring correct identity
and uniformity of all material collected before ic
is submitted. Information is available from
Brenda D. Hayes., contract specialist ar NCI,
Research Contracts Branch, Executive Plaza South,
foom 603, Bethesda, XD 20892. (Reprinted with
permission from Chemical and Engineering News,

9 January 19689, p. 27. Copyright 198% by the
Ameri:can Chemical Society)

Monsanto plans Moscow biotechnology laboratory

A new Monsanto biological research Laboratory,
to be based in Moscow, Will concentrate on
neurobiological ressarch, human and animal growth
hormones and plant genetic engineering. Under the
terms of the agreement, the Soviet Union and
Monsanto will jointly operacte the facility - and
would both hold patents on any products. Details
from: Monsanto Co., 80C North Lindbergh Boulevard,
St. Louis, MI 63167, USA or on +1(314)694-1000.

(Source: Biotechnology Bullet:in, Vol. 8, No. 2,
March 1989)

Cell-free protein production system

A technique to produce proteins without the aid
of living cells has been developed by researchers at
the Institute of Protein Research (Moscow). The
cell-free systems could use genes and amino acids to
producs proteins at a ratc far Jreater than
previously possible in celli-less systems. The cell
machinery and m—RNA cop:es o’ the gene are held in
chamber, while tresh so .uticas of ATP, GTP and amino
acids flow through the :namber. The flow also
carries away the protein products. Such a8 reaction
has been sustained for over 40 nours., with over
300 protein molecules produced for eacn copy of the
gene. Abcut 2 or 3 coples was the maximum
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previously obtained. Filters prevent the genes and
the protein-making molecules *rca leaving the
teaction chamber. The system may have some
drawbacks., such as the expense of prevriding ATP and
the problems of scaiing up to commercial scale. The
process might also be incapable of making
modifications to the proteins that are normally
handled by cellular sechanisks. But the process
might also allow the production ct compounds that
are too toxic to produce im living cells.
{Extracted from Science News, Vol. 134,

26 November 1988)

Contract for a biocechnoloqgy iaboratory

Oy Hortus, a Kemira subsidiary, has signed a
contract with the Soviet Union's V/0 Techsashimport
for the construction of a §1.2 million biotechnology
research station at Pushino, about 30 miles south of
Noscow. The centre vill provide Soviet biotechnology
scientists vith an ultra-modern working enviroument
in which to experiment vith applied Pplant
biotechnology, imcluding plant cell culture
technology and micropropagation. The laboratory
will consist of central administration buildings,
glasshouses, - * a reserve heating centre. Control
technology wiil be supplied under subcomtract by the
Pinnish company Itumic Oy. The project should be
completed by early 1990. (Source: Chemical week,
16 Novesber 1988)

Viet Nam

Home laboratories produce better potatoes

Parmers are growing better potatoes using home
tissue culture techamigues vith the assistance of the
Institute for Experimencal Biology (Ho Chi Mimnh
City). Ten farmers in Dalat have set up home
laboratories to produce disease-free plants, using
tissue cultivars imported from Peru's International
Centre for the Potato. The home laboratories
contain 200 growing flasks. an UV light, wooden
boxes for growing seedlings and a reactor for
producing tissue culture grovth medium. Parmers
place the plants into a grovth medium containing
coconut water and transfer the plantlets to a
semisterile soil bed one month later. The plants
are then topped once a veek to provide material for
field planting. One family can produce up to
500,000 plants/yeagr using tissue culture methods.
In one year, 10 families produced enough plantlets
to fill 1,000 hec~ares of land. The nevw potato
varieties boosted yields to 18 tons/hectares against
the usuzl 19 tons/hectares. The nevw varieties arce
resistant to many of the diseases that afflict
potatoes and have reduced spraying costs
dramatically. Plant tissue culture techniques are
also used in Viet Nam to propagate coffee, orchids
and sugarcane. Potatoes sre helping to offset some
of the rice shortage and are intercropped wicth rice
on 100,000 hectares. (Extracted froms
Bio/Technology, Vol. 7, Pebruary 1989)

C. RESEARCH
Research oo human genes

Cells lining blood vessels respond to foreign
DNA

Gene therapy - the treatment Of inherited
diseases by restoring the defective gene - moves a
step nearer with the Jiscovery that the cells that
line blood vessels will obey the instructions on
inserted DNA. French Anderson at the National
Heatt, Lung and Blood Institute in Bethesds,
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Maryland. persuaded the endotheliai cells of rabbits
to manufacture proteins encoded by genes from racs
and humans.

There are two components to gene therapy: the
therapist must isolate the gene that causes the
disease and insert a wvorking vers:ion into the bodv.
The cells that have received the vorking gene must bde
capable of surviving a transplant because at present
it 1s impossible to send gen2s to their targets
within the body. They must also be able to make the
protein encoded by the inse:ted gene - that is, they
aust express che gena. In the search for a suitabl-»
system, sCientists are work.ng on skin cells. wvhite
blood cells, hair cells and liver cells. Anderson
and his teas turned to endothelial cells precisely
because they are in constant contact vith the blood.
They could be engineered to secrete proteins that
will work in the bloodstream, or to sake eniymes
capable of removing harmful toxins from the blood.

The retroviral vectors that Anderson used
contained a tacterial gene that made them resistant
to an antibiotic, neomycin. The presence of this
gene allows scientists to select the cells that are
expressing the foreign DNA, because only those cells
will survive treazment vwith neomycin.

In addition to the gene for resistance to
neomycin, one vector contained the gene for a growth
hormone from rats, while the othei contained the
human gene for an enzyme called adenosine deaminase
{ADA) .

The cells infected wvith the ADA gene made five
times more of the human enzyme than of the rabbit
version of the same enzyme. Those given the gene
for rats' growth hormone secreted large quantities
of the hormone into the culture medium. As a first
step, then, genetic engineers can make endothelial
cells cxpress foreign proteins, at least in culture.

The tesearchers then grew the engineered cells
on the inside of an artificial blood vessel and
found that the cells continued to pour out the
growth hormone. Their next step will dDe to see
whether the system will worx as well when the cells
are returned to the body. (Source: New Scientist,
4 Pebruary 1989)

Improved PCR

Polymerase chain reaction has been improved to
amplify nucleic acid segments even vhen terminal
sequences are not knovwn, according to researchers at
Stanford University. !ntil now, unless both
terminal segments were known, the reproduced DNA
would be of different len,ths, and therefore
impossible to purify. Anchored PCR (A-PCR) adds a
tail of guanines to the end of the DNA with the
unknown sequence. A cytosine tail added to a primer
can locate and bind to the guanine tail to provide a
terminal sequence. (Extracted from New Scientist,
28 January 1989)

Images of DNA double helix obtained

The firsc images of individual lengths of
native DNA chat show the double helix have been
obtained using a scanning tunneliing microscope
(STM) Dy 4 team Oof scientists at Lawrence Livermore
National Laboratory and Lavrence Berkeley
Laboractory. Led by LBL materials scientist
Miquel B. Salmeron and LLNL materials scientist
Wignert J. Siekhaus, the researchers produced
three-dimensional images of deoxyribonucleic acid
magnified one million times that reveal i1n detail

the structural features of DNA and support recent
evidence that DNA &xists i1n several different
helica! conformations. The results suggest Inhat
even higher-resolution images can be obtained i :he
nucleotides that make up ONA. According to
Salmeron, STHMs have Deen used to image DNA before,
but only after the sample had been shadowed with
metal. By contrast, the [BL and LLNL researchers
deposit a DMNA solution onio graphite. Evaporation
of the solvent leaves native DNA molecules on the
graphite surface where they are probed with an STM.
The scientists indicate that they "anticipate that
the revolution that cthe scanning tunnellin-
microscope and related techniques have caused in the
field of surface science will shortly be followed by
an even larger revolution in molecular biology and
biophysical research®. (Reprinted vith permission
from Chemical and Engineering News, p. 18,

23 January 1989. Copyright 1989 by American
Chemical Society!}

Protein cleaves DNA _sequence - specifically

A sequence-specific DMA cleaving protein
completely made up of naturally occurring
alpha-amino acids nas been designed and synthesized
by chemists at the California Ianstitute of
Technology. The glycine-glycine-histidine
tripeptide, a concensus sequence for the
copper-binding domain of serum albumin, was attached
to the amino-binding terminus of the DNA-binding
domain of Hin recombinase. This resulted in a new
SS-residue protein with two structural domains vhose
functions are distinct. Tha hybrid protein is
capable of sequence-specific recognization and
cleavage of double helical DNA. It binds to four
Hin sites, sach 13 base pairs in length. In the
presence of Cu(ll), hydrogen peroxide and sodium
ascrobate, the protein cleaves DNA at one of four
sites. Previously, the researchers had converted
the DNA-binding portion of Hia into a
sequence-specific DNA cleaving protein by covalent
attachment of ethylenediaminetetraacetic acid
{EDTA), an iron chelator, to the amino terminus of
the protein. (Extracted with permission from
Chemical and Engineering News, p. 17,

31 October 1988. Copyright 1988 by the Amer:can
Chemical Society)

Gene affecting dopamine identified

Oregon Health Sciences University
(Portland, OR) researchers nhave identified a gene
that affects the action of the brain chemical
dopamine. The discovery could provide insight into
such ailments as Parkinson’'s disease, cocaine
addiction, schizophrenia and other diseases thougnht
to be linked to dopamine levels. Scientists found
the genetic blueprint for a protein called D2
dopamine receptor in rat brains. The gene enables
dopamine to act as a chemical sessenger between
certain brain cells. According to brain~-chemistry
researcher J.W. Maas of the University of Texas
Health Science Center (San Antonio, TX), the
discovery should lead to the development of drugs
designed to manipulate dopamine levels. The Oregon
research team also reported they made the receptor
protein in the test tube by using genecic
engineering methods. This will allow for quick
screening of chemicals that interact with the
protein, making them likely candidates for
development into drugs. Drugs currently used to
control dopamine iLevels have trouble discriminating
between D2 receptors and other kinds of dopamine
receptors, which is probably the cause for a variety
of side effects. (Extracted from wall Streec
Journal, 22 December 1988)




Individual DNA molecules observed in geis

Individual CNA msolecules stained vith Jdye can
be observed under a fluorescence microscope wvending
their way through agarose Jels during
electrophoresis. according to researchers froa the
University of washington, Seattle. Knowing how the
molecules aigrate can help i1n :mproving separation
of large DNA strands, say James B. Call:s and
Paul K. Aldridge from the department of chemiscry
and Steven B. Smith from the department of
genetics. They find that the DNA molecules move
through the gel as if they were a string of beads
confronting a lattice of obstacles. The UNA
aolecules alternately elongate in the direction of
the field and then contract, sometimes formsing a
U shape when they get hooked around an obstruction.
A videocassette showing individual molecules in
motion is available from Instructional Media
Services, SB-54, University of Washington, Seattle,
Wash. 98i95. (Reprinted with permission from
Chemical and Engineering News. p. 30,

16 January 1989. Copyright by the American Chemical
Socisty)

2inc fingers manipulate DNA

Proteins that help to regulate the activity of
DNA may contain short pieces thar are structured
around an atoa of zinc. Research by Aaron Klug and
his colleagues at the Laboratcry of Molecular
Biology at the University of Cambridge has shown
that the atom of zinc makes chemical bonds with two
specific amino acids, cystine and histidine, in such
a way that the chain of amino acids becomes folded
around the zinc. This structure forms a loop, or
®zinc finger®, 30 amino acids long.

Proteins that regulate the transcription of DNA
to RNA seem to do so through their zinc fingers: if
they are absent, the protein cannot bind to DNA and
requlate its transcription.

New research suggests that the 2inc fingers are
actually shaped more like a coiled ribbon than a
finger. G.:ace Parraga and her colleagues it the
University of washington in Seartle, and at the
California Institute of Technclogy in Pasadena,
vanted to find out exactly what shape the alleged
*tingers” had. The researchers used a protein that
was involved 1n transcribing DNA in a yeast,

Sacchatomyces cerevisiae. The protein contains tvo
zinc fingers.

Parraga and her colleagues synthesized a sinjle
zinc finger, and used various techniques to
“visualise® 1ts molecular structure. The
researchers found that, once the zinc atom was
incorporated, the chain of amino acids around it
always folded up in the same way. This structure
vas very stable. The researchers suggest that, as
the zinc becomes attached to the chain of amino
acids, it forces the chain into a particular shape.

The researchers in the US also found that the
chain contained a short helix, about one third of
the total length of the finger. The helical
structure meant that the “finger” was not a simple
loop: it was shaped more like a coiled ribbon. The
Zinc atom, they suggest, links across one turn ot
the helix and across to the other end of ~ne chain.

One zinc finger may not, nhowever, be enough to
enable the chain to bind onto DNA. The researchers
found that their synthesized zinc {inger would not
attach readily to DNA. This is not, they believe,
because it is the wrong shape, but because the
protein needs to have more than one Zinc finger to
be able to attach properly to DNA. Multiple fingers

may be necessary if the protein is to play its roie
in regulating the transcr:ption of DNA. (Source:
New Scigntist, 15 October 1988)

Guanylate cyclase sequence Jetermined

Cyclic guanosine monophosphate (cyclic GMP),
like its more familiar cousin cyclic AMP, is a
messenger molecule triggered within cells in
response to external signals such as hormones.
Isportant clues about how this comsunication system
works come ‘rom Michael Chinkers and
Stephanie Schultz of Vanderbilt University's school -
of medicine and their colleagues there and at
Genentech and the National Institutes of Health.
These researchers have determsined the DMA sequence
for the gene that makes one form of guanylate
cyclase, the anzyme responsible for producing cyclic
GMP. The researchers cloned and sequenced the gene
for the sembrane-bound form of this enzyme found in
rat brains. The corresponding protein has three
regions, they find: a single membrane-spanning
region, an extracellular portion that serves as the
binding site for a hormone called ANP, and an
intracellular portion that catalyzes the formation
of cyclic GMP. ANP is a2 hormone that regulates
sodium and vater excretion from cells, and earlier
studies suggested that it worked by activating the
cyclic GMP pathway, a finding that this work now
confirms. (Reprinted with permission from Chemical

and Bngineering News, p. 27, 6 March 1989.
Copyright 1989 by the American Chemical Society)

Catalytic antibody cuts peptide bond

An important advance has been achieved in the
swiftly moving field of research on catalytic
antibodies. Scientists at the Research Institute of
Scripps Clinic in La Jolla, California, have
developed for the first time a Catalytic ant:ibody
that catalyzes hydrolysis at a specific site in a
peptide. Also, it is the first time that a
catalytic antibody has been successfully designed to
bind a co-factor non-covalently, in this case a
setal complex, along with the substrate. Such
co-factors have the potential to provide antibodies
with an expanded range of chemical reactivities.

The sequence-specific peptide hydrolysis has
important practical applications if it can be
achieved on proteins. Such antibodies “have the
potential to be the protein cleaving equivalents of
the rastriction entymes”, says Richard A. Lerner,
director of the research institute. Restriction
enzymes cleave nucleic acids at specific sequences
and have played a major role in the recombinant DNA
revolution in molecular biology.

Until recently, most catalytic antibodies have
been produced by iEmunizing animals with stable
analogs of the tetrahedral transition state of the
targeted hydrolysis reaction. The resulting
antibodies, like aany enzymes, thus preferencially
bind the transition state and sctabilize it relative
to the substrate and products. Lerner and
Brent L. Iverson instead immunized animals with an
inert co-ordination complex that resembles a metal -
co-factor and a peptide substrate in a geometry
that would lead to metal-mediaced peptide bond
cleavage.

Lerner and Iverson produced 13 monoclonal
antibodies that could bind this complex, or
“hapten”. They found that. in the presence of a
number of metal complex co-factors, several of the

antibodies could catalyze the hydrolysis of the
glycine-phenylalanine peptide bond in substrates
The

closely related structurally to the hapten.
antibodies did not cleave the analogous




glycine-phenylalanine boad i1n substrates that
differed from the structure of the peptide portion
of the hapten. nor did they cleave alanine-

phenylalanine peptide bonds. (Extracted with
permission from Chemical and Engineering News, p. 5,
by Rudy Baum, 6 March 1989. Copyright 1989 by the
American Chemical Society)

Enzyme pulls the triqger on magic bullet for
cancer

A new two-stage treatment for cancer, which
involves activating a Jdrug only at the site of the
tumour, should begin trials in pecple next year.

The treatment has already proved highly effective in
mice with tumours.

The therapy is a refined version of the “magic
bullet® approach, which uses antibodies to target
cancer cells. It allows doctors to deliver drugs
precisely to tumour cells, avoiding damage to normal
cells.

Kenneth Bagshawe, medical oncologist at Charing
Cross Hospital in London, together with scientists
from the Public Health Laboratory at Porton Down in
Wiltshire, developed the method. A British carncer
charity, the Cancer Research Campaign, has supported
their work.

The treatment is in two stages. The firsct is
an injection of an antibody which is bound to an
enzyme. The antibodies are monoclonal antibodies
which identify cancer cells and dock onto the cell
surface, holding the enzym: in place.

The second stage is an injection of a
"prodrug”: a compound which is inactive in the form
in vhich the patient receives it, but which
undergoes a change in the body into an active form.
In this case, the prodrug is harmiess until it comes
across the enzyme held at the site of the cancer.
When the two meet, the enzyme “arms” the drug by
removing a chemical group. The enzyme's activity
makes it possible to generate a high concentration
of cell-killing (cytotoxic) drug close to the cancer.

The scientists have called the new treatment
antibody-directed enzyme prodrug therapy, or ADEPT.
The technique's ability to target cancer celis
promises to make it much less toxic to the body than
more conventional forms of treatment such as
radiotherapy, which damages normal cells as well as
cancer cells.

ADEPT also has the edge over the original
concept of the “magic bullet”, in which the
antibodies themselves attack the cancer.

The scientists have already applied the method
successfully to cure mice carrying human cancers
that are resistant to conventional treatment.
Researchers at the Cancer Research Campaign
Laboratories at Charing Cross Hospital have treated
mice which bear human choriocarcinoma, a rare tumour
of the vomb. They chose choriocarcinoma for the
tests because monoclonal antibodies specific for the
tumour were already available.

when testing the treatment on the mice, the
researchers followed a single 1njection of the
antibody-enzymea complex with three doses of
prodrug. Other mice with the same type of tumour
received conventional treatment. Wwhereas
conventional treatment had no effacr, 80 per cent of
the mice treated with ADEPT were effectively cured.

Bagshawe's team hopes to start small-scale
clinical tests next year. Patients witn advanced

bowel cancer are ilikely to receive the treatment
first. The therapy vill make use of antibodies
produced by the British biotechnology compary.
Celltech.

Treatment will extend to other cancers as
specific monoclonal antibodies become available.
Scientists have already identified antibodies to
over SC per ceat of coswson cancers, but many are not
specific enough for ACEPT. (Source: New Scientist,
7 January 1989)

Gene loss linked =0 cancer

Bvidence linking some breast cancers to loss of
a protective "anti-oncogene® has strengthened the
theory that loss of such genes is a major factor in
the complex process by which many human cancers
arise.

The evidence also illustrates how complicated
the role of such genes may be because it shows a
link to a gene or g on chrc 17, which had
not previously been linked to development of breast
cancer.

Bach n :mal person has two copies of
chromosome 17, one of the 23 pairs of human
chromosomes. In the past, scientists have found
links between some breast cancers and loss of
genetic material from chromosomes ll or 13.

Scientists generally believe cancer is a
multistep process, a cumulative biological disastcer
in which several things must go wrong in some cells
and tissues. This leads to uncontzolled and often
chaotic growth.

At the heart of the problem are the genes that
control the growth and regulation of cells.

During the past decade oncogenes have been
found that apparently contribute to the development
of cancers when they become abnormal or are
abnormally activated in cells.

Loss or abnormal rearrangement of material in
the chromosomes is also believed to be a facrtor in
many cancers. More recently, sciencists have
discovered a class of “antioncogenes”, or suppressor
genes that seem to pProtect against cancer.

They are thought to function as regulators of
cell multiplication. Cancers arise when both copies
of such a protective gene are lost from some of a
patient’'s cells.

In some cancers that have a strong hereditery
basis, the loss or impairment of one copy of the
protective gene is inherited, while the loss of the
other results from damage at some time afcer
conception.

In the new studies, scientists discovered human
breast cancers in which a suppressor gene was
apparently lost from chromosome 17. (Source:
International Herald Tribune, 12 January 1989)

Mouse model links aqing to Down's syndrome

Researchers from the US and Israel have
introduced a human gene responsible for some
symptoms of Down's syndrome intc mice. The
researchers found that, after they had introduced
the gene, the mice showed signs of premature aging
and biochemical imbalances that could indicate
mental retardation. The work may provide clues to
the molecular basis for both aging and mental
tecardation.




Down s syndrome is assoc:iated with the presence
of three copies of chromosome 21 1n each cell,
insctead of the normal two. Unt:l recently, “he iink
between this 2sCess genetic material and the
manifestation ol the syndrome has remained a
aystery. The obvious ethical problems of vorking on
humans, combined with the complexity of this entire
chromosome, have hampered progress in the field for
almost 30 years. Now two groups, led by
Charles Epstein of the University of California in
San Francisco and Yoram Groner of the Weizmann
Institute of Science in Israel., have used cloning
technigques to isolate A key jené ¢n the extra
chromosone 21. The researcners incroduced this gene
both into mice and into a well-cnaracterized colony
of cells, endowing the cells with excess copies of
the gene.

The researchers studied the way in which the
product of this single gene - an enzyme - affected
the development and physiology of the animal when it
vas produced in excess. The technique enabled cthe
researchers to find out more about precise
biochemical effects of tne gene product on colonies
of cells.

The enzyme coded by this gene, copper- or
zinc-superoxidase dismutase 1 (SODl), protects the
cell from harmful singlet oxygen and hydroxyl
radicals, which are produced during normal cell
metabolism. Overproduction of SODl1 appears to upset
the delicate metabolic balance of this cell,
resulting in a2 high concentration of active oxygen.
This oxygen damages important molecules. In
particular, singlet oxygen attacks lipids in cell
msembranes, in a process known as lipid
peroxidation. This process occurs in the brains of
people with Down's syndrome.

When Groner aad a cnHlleague, Jrna Elroy-Stein,
introduced the gene for SODL into a coiony of
neurone cells from rats, the cells expressing the
extra gene had a greatly reduced capacity to take up
neurotransmitters while outwardly maintaining the
appearance of neurones.

The researchers found chat the ability of
neurones to propagace signals was also impaired in
neurones affected with Down's syndrome., possibly as
a consequence of lipid peroxidation. This
conclusion, coupled with Groner and Elroy-Stein's
earlier work with the gene for SODl, demonstrated
that an imbalance 1n jJust one Gene can produce
alterations in neurones which would impair the
transduction of signals and mimic the deficiencies
apparent in Down's syndrome.

Even more intriguing results emerged from
experiments on the mice bearing che extca SOD1
gene. Outwardly, the mice app~ired normal, without
any obvious deformities. However, when Groner's
tear» examined the tongues of the mice under a
microscope. they discovered that the synapses betwen
the neuronss and the muscle cells vere abnormal.
Al: the differences reflected inefficient signal
transmission. The tongues of people with Down's
syndrome have similar abnormalities, and the
synapses in this tissue resembled those in the
tongues of aging rats.

These results suggest a direct genetic link
between mental retardation, Down's syndrome and
aging. (Source: New Scientist, 15 October 1988)

Alzheime:'5 jene evades neuroloqists

Chromosomr. 21 does not <contain the gene
responsible for Alzheimer's disease. 43 many
neurologists had thought. This is the conclusion of

a study carried out dy Gerard Schellenbergqg and
colleagues at the Division of Neurology at the
University of washington, Seattle.

Alzheimer s Jdisease i3 a progressive illness.
Nerve cells die gradually, leading to loss of
memory, confusion and the breakdown of cognitive
thought. As the cells die, abnormal “plaques® and
“tangles® appear in the brain. People over the age
of 10 suffering from Down's syndrome also have
plaques and tangles 1n their brain. This similaricy
led neurologists to believe that, because people
vith Down’'s syndrome have an extra copy of
chromosome 21, the June responsible for Alzheimer's
disease might be on the same chromosome.

The plaques appearing in the brains of people
“ith Alzheimer's disease and Sown's syndrome both
have deposits of the peptide amyioid & .

The gene for auyloid_S'xs located on
chromosome 21 30 scientists began to think that the
gene responsible for Alzheimer's disease vas located
on the chromosome.

Peter St. George-Hyslop and his colleagues at
the Massachusetts General Hospital came close to
finding the gene when they looked for genetic
markers on chromosome 21.

The researchers at Massachusetts showed that,
in four families where Alzheimer’'s had affected
people of different generations, the disease vas
linked to two small marker sections of DNA in a band
of chromosome 21 called q21. One of these two
sections has in turn been linked with the
a-yloid.;? gene, 30 the theory that the gene was on
chromosome 21 seemed tO be correct.

Schellenberqg and his colleagues carried out a
larger survey of Alzheimer's disease 1n families.
They studied 1S5 families in which the di1sease had
been clinically diagnosed in at least two
generations. The researchers also had evidence from
postmortes examinations of bodies from 14 of the
tamilies. The evidence showed plaques and tangles
in the brain, coniirming that the Jdisease they were
looking at was indeed Alzheimer's disease and not
some other type of dementia. However,
Scheilenberg’'s team did not find any link bectwveen
inherited Alzheimer's Jdisease and the q2] markers.

The two teams miy have obtained different
results because they were looking at different types
of Alzheimer's disease. St. George-Hyslop studied
people whc were between 40 and 52 years old when
they developed the disease. Schellenbecrg, by
contrast, studied people wno were between 41 and 68
when they became ill. Perhaps thecre is a gene on
chromosome 21 that accounts only for familial
Alzheimer’'s disease that has a very sarly ouset.
However, it is unlikely that "hese studies have
found two types of Alzheimer's disease with
different causes, because the twvo studies did not
shov up any pathological differences in the brain.
Schellenberqg and his team suggest :hat
St. Geo.ge-Hyslop's results are & chance occurrence,
and that susceptibility to familial Alzheimer's
disease is not wvritten in the genes. (Source: New
Scientist, 15 October 1988)

Olfactory damage may .2ad to Alzheimer's
diagnosis

Researchers in the US have Jdiscovered
abnormalities in cells from the olfactory nerves in
the noses of people with Alzheimer's disease. This
finding could pruvide the first reliable way of
diagnosing the disease in a person who is st1ill
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alive. It might also lead to 3 better understanding
of the disease and, ultimately. its cause.

Barbara Talamo oi Tufts Medical School at
Boston in Massachusetts and her colleagues coapared
autopsied tissue from the nasal epithelium of people
vith and without dementia. In the desented
patients, they found abnormal accusulations of
neurites: extensions of cytoplasm used by the cell
to send and receive electrical signals.

The rasearchers labelled the neurites with
monoclonal antibodies against a range of cellular
components. They found that both the neuritws and
the nerve fibres of the clfactory neurons contained
an abnormally wvide variety of neurofilament proteins.

Neurofilaments form an important part of a
cell's skeleton, especially in the nerve fibre. In
normal olfactory cells, these cylindrical structures
are composed of ~1ly one form of neurofilament
protein: a medium—sized protein in a form called
the phosphorylated form. However, the ressarchers
found that in eight out of nine patients with
Alzheiser's, the olfactory tissue also contained
forms that should not have been there: the heavy
and light forms, and phosphorylated forms of both
the medium and heavy proteins. These patients all
had substantial numbers of plaques and tangles, the
characteristic features of Alzheimer's disease, in
their brains. 1In addition, two antibodies that
labe) the plaques and tangles also label the normal
olfactory neurites.

Olfactory neurons are unusual in that the body
generates them throughout its Life; all other nerve
cells are in place before birth. Talamo suggests
that the immacturity of the olfactory cells may make
them more sensitive to signals that induce abnormal
growth. This model c~uld account for the
proliferation of neurites.

The nature of such signals is a matter of
cor.jecture, but an external agent in the environment
could, in theory, provide such a signal. Olfactory
neurons are the only cells in the central nervous
system that are exposed directly to atmospheric
pollutants, for example.

By taking small samples of nasal epithelium
from living pacple with and without demencia,
scientists can look for the changes that Talamo has
associated with Alzheimer's disease. If these
changes do indeed turn out to be early events, the
technique could enable doctors to detect the disease
before the symptoms of dementia appear.

In addition, the accessibility of the nasal
tissue compared with that of the brain will enable
researchers to study the molecular basis of the
disease in the laboratory. (Source: New Scientist,
11 March 1989)

Foetal tissue may not be needed for Parkinson's

The use of tissue from aborted human foet ises
to treat Parkinson's and Alzheimer's disease may not
be necessary. American and Swedish scientists
described the first stages of a possible alternative
treatment, which involves genetically altering the
tissues from adult rats to repair their damaged
brain cells, at a recent meeting of the Society for
Neuroscience in Toronto.

The results have been so impressive that at
least one researcher wants to extend the expefiments
to primates.

The technique, though promising, is

controversial and poses many ethical oroblems. The

alternative, reported at the meeting on
neuroscience, involves implanting
genetically-engineered skin cells taken from the
patient.

One of the first researchers to =xplore the
idea of using skin cells, four years ago, was
Xandra Breakefield at Harvard Medical School.
the meeting, she revealed nev research done in
collaboration with Fred Gage and Ted Priedmann at
the University of California in San Diego. The
research cculd provide models for future work in
primates and evenzually for the treatment of
Alzheimer's disease.

At

Scientists believe that Alzheimer's disease may
be caused partly by the degeneration cf cholinergic
cells - cells that use the transmitter chemical,
acetylcholine - in a part of the brain called the
basal septum. The loss of these cells interrupts
communication between the basal septum and higher
parts of the brain. Comsunication betwveen the two
parts of the brain is essential to sesory.

Breakefield, Gage and Friedmann first used
ratrovirus vectors to alter the genetic makeup of
fibroblast cells taken from the skin of rats, so
that these produced husan nerve growth
factor (NGF). This chemical stimulates the growch
of some nerve-fibres in the brain and could be used
to restore function in the nerves of people with
Alzheimer's.

The researchers grafted cells that were
producing NGP into the basal septums of rats where
the connections between that part of the brain and
the hippocamspus. which has an important role in
memory, had been cut.

They transplanted cells taken from a rat into
its own basal septum to avoid the problem of
rejection of the tissue by the rat. The hippocampus
is a source of NGF. Without a supply of NGP, half
of the cells of the basal septum would die.

After seveial veeks the researchers found that
not only had the graft survived, but that none of
the cells in the basal septum had died. (Source:
New Scientist, 3 December 1988)

"Peter Pan” hormone helps genetic_engineers

The recent identification of a substance that
enables unspecialized embryonic cells to survive
indefinitely in the laboratory should revolutionize
methods for making transgenic animals. The
substance, a growth factor, prevents the embryonic
cells from maturing.

Cells that do not mature are invaluable to the
genetic engineer because they retain their full
developmental potential: once reimplanted into a
young embryo, they can participate in forming any
part of the animal. This characteristic makes them
suitable vectors for carrying foreign genes into an
embryo.

The growth factor vill make it easiar for
researchers to nmaintain the cells in the laboratory
while they insert foreign genes. They can then
return the cells to embryos which, put back in
the uterus of 3 lLiving animal, develop wvith
a high proportion of cells containing the foreign
gene,

Scientists have known for a while that such a
growth factor existed. They called it
differentiation inhibitory activity, or DIA.
Australian scientists wvere the first to identify the
factor in embryonic cells from mice. Researchers




knew the s1te of the moiecule, and some of its
characteristics, but no-one knev the ge: wtic
structure of the factor. Without such information,
it was impossidle to manufacture the factor in bulk.

Nick Gough and his colleagues from the Walter
and Eliza Hall Institute in Melbourne had been
studying a horsone which inhibits the growth of
leukaemic cells. Gough, together vith Dave Gearing,
cloned the gene for this substance, called leukaemia
inhibitory factor (LIF), in both mice and husans,
ahead of the Israeli and Japanese teams vhich had
initially reported the existence of the factor.

The tactor caused leukaemic cells from aice to
abandon their uncontrolled growth and differentiate
into 3 macrophage. when further resesarch showed
that LIF appeared to have no effect on the
development of normal white blood cells, the
researchers thought that this improved its potential
for use in people with leukaemia.

Purther research showed, however, that LIF
seemed to have a clear effect only on one type of
leukaemic mouse cell. Gough and his colleagues
could £ind no normal function for the factor.

Then, the team made a discovery.
Lindsay Williams, visiting Gough from the European
Molecular Biology Laboratory in Heidelberg.
West Germany, happsned to be telling him about the
properties of another factor. Differentiation
inhibitory activity, DIA, had opposite actions to
LIF. DIA prevented cells from going down the
irreversible path of specialization.

As Williams described the characteristics of
DIA, Gough grev increasingly intrigued. The
physical characteristics of LIF and DIA were
identical. Wwhen Williams tested LIF for its ability
to prevent mouse embryonic cells from
differentiating, it bebaved exactly like DIA.

The two factors do appear to be identical.

wWhat will this discovery mean for scientists
vho want to develop “"transgenic® animals - ones
carrying foreign genes, otherwvise known as
“transgenes”? So far, no-one has heen able to
culture embryonic stem cells from a species other
than mice. The great excitement about LIF is that
if pure LIP from mice will maintain embryonic stem
cells of mice, maybe LIF from sheep will do the same
for embryonic cells trom sheep, and so on. If so,
the commercial and scientific ramifications could be
enormous. The Walter and £liza Hall Institute and
an Australian investment corporation, AMRAD, have
taken out patents on LIP. (Extracted from New
Scientist, 24-31 December 1988)

A mouse with a human immune syscem

A strain of mouse which has no effective immune
system of its own has suddenly become a highly
sought-after animal for experiments in human
biolcgy. Two research groups in California have
shown that they could give the mouse parts of the
human immune system.

The mice have an inherited condition called
severe combined immunodeficiency or SCID. They are
natural mutants, which scientists propagated because
they hoped to learn about a similar genetic disease
that afflicts humans.

The two groups of researchers used different
techniques to transplant cells from the human immune
system into the mice. To their surprise, the cells
functioned.

demand for the STID mouse
That should change vhen the
Fox Chase Cancer Center in Philadelphia licances a
chrmpany to sass-produce the mice for use in research
laboratories. The center :s also considering
distributing the mice overseas. B8y the end of this
year, the SCID asouse should be readily available to
all the researchers who vant it.

At the moment, the
tar exceeds the supply.

The mouse, complete with human immune system,
promises to lead to a huge expansion in knowledge ot
how cells function and how diseases develop. The
aouse model will also avo’d some of the probleas of
using higher primates, such as the endangered
chimpanzee, for research.

Leukaemias and hepatitis are two of the
diseases that researchers will study vith the aid of
the mouse.

Scientists will also be able to use the SCID
mouse to test therapies that, for ethical reasons,
they could not test on humans. AIDS research will
be one of the first beneficiaries. The two
Californian research groups - one at the Medical
Biology Institute and the other at Stanford - have
now infected the altered SCID mice with HIV, the
virus that causes AIDS. Both groups are now studying
the progress of the disease and hov the virus
infects cells.

The potential fort research has generated an
unprecedented demand for the SCID mouse. MNel Bosma,
an immunologist who discovered the mouse in 1983 at
Pox Chase, said: "It vas treated as just another
ismune-deficient mouse ... but it is guite special”.

The team at Stanford has called its mouse
SCID-hu: the "hu® stands for human. The project
begar. because Joseph McCune, a specialist in
infectious diseases and, until recently, a
postdoctoral fellow in Irving Weissman's laboratory
at Stanford, wanted to understand how HIV caused
immune deficiency. He read that the SCID mice
usually die of pneumonia caused by Pneumocvstis
carinii, the same infection that often afflicts
people with AIDS.

McCune vondered whether, if he gave the mice
parts of the human immune system, this would protect
them from the pneumonia. Over a period of
18 months, researchers at Stanford have challenged
many of the 200 mice in their colony with the
organism that causes the pneumonia without any
casualties.

The SCID mice do not reject the human tissue
they receive because their own immune systems are so
inadequate. The group at La Jolla injects mature
human blood cells into the mice. The Stanford group
transplants human foetal tissue: 1liver cells,
thymus tissue and lLymph nodes.

The foetal liver cells used by the Stanford
group contain haematopoietic stem cells, which give
rise to all the blood-forming and immune cells of
the body. In adults, these stem cells are found in
bone marrow. It is necessary to transplant foetal
thymus tissue and lymph nodes as well, in order to
provide an appropriate environment for the
differentiation of immature lymphocytes into meture
T or B lymphocytes.

The group at La Joila has also shown that the
SCID mice will produce human - not mouse - anti-
bodies when injected with an infectious agent. The
animals produced human antibodies when exposed to a
tetanus toxoid. The implication is that it might be
possible to use the mice to raise human antibodies
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vith which doctors could treat patients suffer:ng
from immunodeficiency.

Another findinj wvas that if the Junor of the
white blood cells was infected with Epstein-Barr
virus, the mice rapidly developed associated
lymphomas (cancers of the lymphat:ic systea). This
provides an excellent animal sodel for the study of
how the virus causes thess tumours.

Because the Stanford model starts out with
foetal tissue, it will allow the study of how cells
differentiate into their mature forms ancd of the
early development of disease. This is why the model
may be @sipecially useful for testing vaccines and
drugs that may halt MIV infection.

Weissman says that the only iLimit on the uses
of the mouse model for studying a whole range of
congenital or acquired defects is the imagination
and technical szpertise of researchers.
Transplantation of human liver tissue vill allov the
study of human hepatitis infectioca. It vill also be
possible to study ths normal function of human liver
cells, such as how they produce cholesterol.

Another promising area of research vwill be the
processes that lead to the tolerancs, rather than
the rejection, of foreign tissue, such as
transplanted organs. Foetal tissue from diabet:c
vomen who eiscarry could be implanted in SCID mice
to unlock clues to the genetic component of
diabetes. {(Extracted froa Nev Scientist,

14 January 1989)

Translocation could triqger childhood leukaemia

Canadian researchers have pinpointed a genetic
defect that seems to underlie a form of childhood
leukaemia. The researchers may have discovered a
new form of cancer-causing gene, or oncogene.

lan Dubeé of the University of Toronto and his
colleagues looked for chromosomal abnormalities in
children with a form of acute lymphoblastic
leukaemia (ALL) in which the T cells of the immune
system become cancerous. ALL is the most common
leukaemia among children, and becwveen 5 and
10 per cent of the cases specifically affect T calls.

The researchers found physical alterations in
two chromosomes in the leukaemic cells of all
10 patients that they studied. Part of
chromosome 10 had been exchanged with a portion of
chromosome L4. Geneticists call such a mutation a
translocation, and use it as a signpost to the
location of an oncogene that they think may be
present. Researchers suspect that in many cases, an
oncogens lies »t the °“breakpoint® - the area vhere
the segment of chromosome breaks from the parent
chromosome to move to another chromosome. The
translocation say activate a previously harmless
*‘proto-oncogens® - the precursor of the
cancer-causing gene - by moving it away from
neighbouring stretches of DNA that normally control
che activity of the gene and placing it next to a
gene that ls active all the time.

Support for this notion comes from earlier
work by Carlo Croce of the Wistar institute in
Philadelphia, and colleagues, which demonstrated
that chromosomal translocations appear in several
types of cancers. A translocation between
chromosomes 8 and 14 is a feature of Burkitt's
lymphoma, for instance: and in chronic myelogenous
leukaemia, chromosomes 9 and 22 have exchanged
pieces of DNA i1n the cells that are cancerous. In
both of these cancers, the breask in one chromosome
is within an oncogene and the othe: break is in &

gene that 13 active specifically :a the type of cell
that bacomes Cancerous.

Dub4 tound that., :n the form of ALL that
affects the T cells, the breakpoint in chromosome 14
is in a gene that is active in all T cells. The
oncogene may therefore be at the breakpoint in
chromosome 10, rather than chromosome 14. Dube's
team i3 now characterizing the DMA at this poiat to
find the proposed oncogene. It may turn out to be a
nev oncogens that is specific to human T cells. Its
discovery may help scientists to study how normal
T cells regulate their growth and how sutations of
the oncoyene give rise to cancer. (Source: MNew
Scientist, 25 PFebruary 1989)

REarly embryo sex test forevarns of disease

Researchers in Londoa have discovered a
haraless vay to identify the sex of very young human
eabryos. This achievesment proves Zor the first time
that it is feasible to diagnose genstic diseases
carried on the X chromosome in eabryos produced in
the laboratory through in vitro fertilization
(IVF). This would enable doctors to introduce into
4 wOman‘'s uterus oaly those embryos free of a
specific genetic defect. Such an approach - known
as pre-iaplantation diagnosis - could emable couples
to know that they are carriers of severe genetic
disorders to enter into a pregnancy knowing that the
foetus has not inherited the disease.

Andrev Handyside and his colleagues at the
Hammersaith Hospital in London, with others at the
Clinical Research Centre in Harrow and at University
College, London, perfected the delicate task of
removing a single cell from 30 embryos three days
after fertilization. At this stage, the embryos
consist of 3 cluster of between six and 10 cells.

The procedure apparently left the embryos
unharmed, as a normal proportion of the embryos
{37 per cent) went on to develop in culture to the
blastocyst stage - when embryos 1n vivo implant in
the vall of the uterus. MNo one knows wvhy most
embryos in culture stop developing before this
stage - it could reflect a deficiency of the culture
wedium, or a natural failure rate.

Having removed a single cell from each embryo.,
the researchers then determined its sex by using a
relatively newv technique based on the polymerase
chain reaction. It amplifies a repeated sequence of
DNA found only on the Y chromosome - genetic
macterial vhich is unigue to male humans.

When Handyside and his colleagues cut up the
cell's DMA vith emaymes into fragments of varying
size and separated the fragments on a gel, they
could see the band created by the fragments of the
asplified segment of the Y chromosome after staining
che DMA with a standard dye. The simplicity of the
approach speeds up the test: there is no need to
add a probe labelled with a radioactive isotope, for
example, which would add 12 hours to the procedure.
(Bxtracted from New Scientist, 25 Pebruary 1989)

One gene aakes tumours resistant to druqs

One gene may account for the resistance of many
cancers to chemical treatment. Certain tumours of
the colon, kidney, liver and adrenal gland possess a
highly active form of a "multidrug resistance gene”
(MDR1) long implicated in the resistance of some
cancers to drugs.

The MDR1 gene codes for a protein
p-glycoprotein found in the cell smembrane of many




normal cells. Scientists believe that the prote:n
protects healthy cells by pumpinc out toxirs
encountered in nature.

Victor Ling of tne Ontaric Cancer Iastitute in
Toronto believes that the presence of the
functioning MDRl gene in cCancerous cCells could be
linked to drug resistance. One possibility is that
when 2 normal cell Irom the kidney or liver turns
cancerous, the p-glycoprotein continues to work: it
fails to distinguish between toxins and various
drugs for treating cancer. As a result, it pumps
out the drugs as well as the toxias.

Until recently, researchers were uncertain
vhecker the puap and 1ts MDRI gene exist in every
type of cancer cell, or whether Jdifferent kinds of
tumours have different pumps £or resisting toxins.
The current study, published Dy a team of
14 scientists from the institute, is the first to
show that the p-glycoprotein pusp is common in many
types of cancers.

The researchers tested samples from more than
400 patients for elevated levels Of messenqger RNA.
They found high levels of messenger RNA in tumours
of the colon, kidney, adrenal gland and liver.
These tumours are resistant to drugs from the
start, and they de:ive from tissues where the
p-glycoprotein is naturally present. The scientists
also measured elevated mRNA from MDRL in carcinoid
tumours, cells vwithin the epithetial lining, ce.tain
tumours of the lung and pancteas. and one type of
leukaemia.

samples from other cancers, including cancer of
the breast which had acquired zesistance to drugs,
also showed raised levels of mRNMA from the gene.
This finding helps to explain the baffling
resistance that some tumours develop to previously
successful treatments. In these cases. ..amething
may switch on the dormant MDR1 gene. (Source:
New Scientist. 18 Macch 1989)

A small step in cystic fibrosis

Cystic fibrosis (CF) is the most common fatal
genetic disease in the US, notes the Stanford
University Medical Center (Stanford, CA). About
one baby in 1,600 1s born with the disease. CF
patients, who have abnormally thick body secretions
that plug the body's organs, generally die of
cespiratory failure, often Dy the age of 30. Wwhile
the cause of the disease is unknown, studies have
implicated faulty chioride channeis in cell
mssmbranes. But scientists have had trouble studying
those defects because they show up in cells that are
difficult to maintain in a ladoratory. MNow Stanford
researchers, led by Phyllis Gardner, assistanc
protessor of medicine, have discovered that the
defects also show up in white Sluod cells, which are
easy to get from a patient's blood sample. Besides
being simpler to study, those cells can serve as a
pre-nacal test Or as a2 marker to indicate who might
be a CP carrier and thus at risk for bearing
children with CF. Stanford also says that the
existence of the defect in vhite blocd cells may
point to & link hetveen the disease and the immune
system, backing up previous evidence. (Source:
Chemical week. 22 February 1989)

Structure of mutant human oncogene protein
determined

The protein encoded Dy & muctant human oncogene
difters only slightly in structure from the native
protein that i1nitiates normal cell division, a
finding that may complicate efforts to develop
inhibitors of the mutant protein according to
chemists at the University of Califorma, Berkeley.

Sung-Hou Kim, & Berkeley chem:s:ry professor
and semior scientist at Lavrence Berksley
Laboratory, last year reported the X-ray structure
of the protein encoded by the normal c-Ha-ras gene.
8 protein delieved to signal cells to start or stop
dividing through its interactiom with guanosine
triphosphate (GTP).

Kim has now determined the structure of the
protein encoded by a transforming c-Ha-ras oncogene
in which a valine codon replaces the normai glycine
codon at position 12 in the gene. The differences
in the structures of ~he mutant and no! mal proteins
are located primarily in a loop that interacts with

the f phosphate of 1 bound guanosine diphosphate
(GDP) molecule.

Working with Kim at Berkeley ware graduate
students Liang Tong and Michael V. Milburn, post-
doctoral fellow Abraham M. de Vos, and laboratory
chemist Jarmila Jancarik. Kim collaborated in the
research with Suysumu Mishimura and Sigeru Moguchi
at the Mationmal Cancer Centre Research Institute,
Tokyo. and Biko Oht uka and Kazunobu Miura at
Hokkaido University, Sapporo. The research was
supported by the Mational Institutes of Health:;
Department of Energy: Japanese Ministry of Health
and Welfare; and Rerck, Sharp & Dohme.

In a healthy cell, the normal ras protein dbinds
vith GTP and transaits signals from the cell
membrane to the cell interior that initiate a
cascade of reactions that cause the cell to divide,
Kim explains. This ras protein exhibits CTPase
activity, and in the normal course of events, the
protein cleaves a phosphate ion from the bound GTP
to produce GDP, which signals the cell to stop
dividing.

The mutant ras protein., which has been found in
almos: all pancreas tumours and about half of colon
tumours as well as cumours from the breast, bladder,
and lung, appears to have a significantly reduced
GTPase activity. Kim says that the cate of
conversion of GTP to GDP in the mutant protsin is
less than 5 per cent of what it is in the normail
protein.

The recently reported research suggests why
this might be 30. The fas protein contains six
/5 -scrands, four & -helices, and nine connecting
loops. The protein consists of two structural
domains - the amino-terminal domain, containing
the first 75 amino acid residues (including the
tirst three < ~strands and one a -helix), which
binds pnosphate; and the carboxy-terminal domain
({including the last three & -strands and three
& -helices), which recognizes guanine. (Extracted
vith permission from Chemical and Engineering News,
pPP. 31-34, 16 January 1989. Copyright 1989 by the
American Chemical Socliety)

Rgsearch ou anisal genes
Genetic Clues to the development of sex

The two sexes develop in a fascinating variety
of ways i1n different species. In mammals. the
primary step seems to be the sex chromosomes, and
biologists have recently identified a gene on the
Y chromosome that some resaarchers think determines
sale development. In the absence of that gene,
development typically proceeds in a femsle direction.

The mammalian pattern is far Crom universal,
however. In modern reptiles, for instance, some
species have clear differences in chromosomes
betveen the sexes, while in others, the temperature
at which the egg incubates determines the embryo's
sex.
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Researchers delieve that a study of the Jenes
invoived in each process of sex determination might
indicate something about the evolution of such
processes. James Bull and his colleagues at the
University of Texas in Austin looked at reptilian
genes using a copy. or clone, of the mammalian gene
believed to determine male development. The gene is
called the testis determining factor (IDF), or, as
it is a °zinc tinger® protein, IFY.

If the structure of DNA in the cloned gene is
very similar to sequences in the DMA of other
spec:es, then the cloned gene will match up, or
hybridize, vith thea. Sosewhat surprisingly, ail
the species that the researchers studied - species
of lizards, snakes. turties and crocodilians - had
DA that hybridized with 2FY.

This genetic similarity among the species, the
researchers believe, suggests that the sequencss of
DNA have persisted through evolution.
Interestingly, the team found no difference in
patterns of hybridization between species having
each type of sex determinaticn.

In reptiles, unlike mammals, DMA from both
males and females will hybridize with ZFY. This
tinding suggests, say Bull and his colleaques, that
the reptilian genes are located on the autosomes -
which are common to both sexes - and not on the sex
chromosomes. So. if these genes do have a major
role in determining sex in reptiles, the mechanism
differs from that of masmals.

Yet there are some similarities hidden in the
diversity shown by animals. One species of
nesatode worm, Caenorhabditis elegans, for example,
appears to have a mechanisa for differentiacing the
sexes that is similar, in some wvays, to the
mammalian type. C. elegans, has two sexes,
discinguished by sex chromosomes: aale (XO0)
and hersaphrodite (XX).

In humans, the possession of 2 Y chromosome
usually guarantees that a foetus deveiops as
a male. A year ago. scientists in the US identified
a gene on the Y chromosome of a number of
mammals that might be responsible for male
development.

Andrev Sinclair, at La Trobe University in
Victoria, Australia, and colleagues in the US and
Britain have found that marsupial mammals such as
kangaroos have the IPY gene, just as placental
mammals do. But, according to the new work in
marsupials, the gene is not on the sex chromosomes
at all: instead, it is on the autosomes, the set of
chromosomes shared by both sexes.

Sinclair and his colleagues used a genetic
probe to identify matching sequences of DNA from
several species of marsupials. The probe matched
stretches of DNA taken from three species of
kangaroos and wallabies: Dbut in all three the
matching sequence was present in both males and
temales. The researchers found no such sequence on
either of the sex chromosomes.

Yet marsupials, like placental mammals, depzad
upon something on the Y chromosome to determine the
development of testes. If an equivalent to 2ZFY is
not on either sex chromosome, then this means either
that ZPY is not what determines the development of
testes at all, or that other, unknown, genes are
responsible in marsupials. The researchers favour
the second possibility; the evidence is scrong,

they argue, that IFY s the gene invoived in humans
and other placental mammals.

In Britain, Jonathan Modgkin of the Medical
Research Council, Laboratory of Molecular Biology in
Cambridge suggests one explanation: he believes
that the marsupial gene identified by the Jene probe
may not be equivalent to 2FY at all. Placental
sammals also have a closely related gene on the
I chromnsome, called ZFX: Hodgkin argues that it
say be the IFX gene that is similar to the marsupial
gene.

One puzzle for biologists is how the
differences evolved. Marsupials diverged in
evolution from placental massals sore than
130 aillion years ago. David Page, of the Whithead
Institute in Boston. Massachusetts, who first
identified ZFY in husans, has also found similar
sequences in birds; thess, too, are not on the
sex chromosomes. So, Sinclair and his colleagues
argue, the 2PY gene acquired its testis—determining
role and moved to the Y chromosome oanly after
placental masmals diverged from marsupials.
(Extracted from New Scientist, 17 December 1988 and
25 Pebruary 1989)

Technique reduces time needed for gene splicing

Researchers have developed a technique.
positive and negative selection, to cut half the
time needed for animal gene splicing. The technique
vas developed by University of Utah biology
professor M. R. Capecchi and colleagues
S. L. Mansour and X. R. Thomas. Curreant methods for
making genetic alterations involved random placesment
of the synthetic gene materfal. Currently, the PNS
msthod vorks only on embryo cells and targets some
genes better than others. Refinements are being
made to the technique. (Extracted from Wall Street
Journal, 25 November 1988)

RGF_refined from pigs

Calpis Pood Industry (Japan) has successfully
refined a glycoprotein hormone called high-purity
renal growth factor (RGP) from the pituitary gland
of a pig. It was working jointly with a research
group from Tokyo Women's Medical College. RGF
stimulates kidney cells and is therefore regarded as
a promising therapy for renal insufficiency and
other diseases. Calpis and Genentech (US) have
signed an agreement whereby the latter will further
develop RCP into an actual product. (Extracted from
Japan Bconomic Journal, 26 November 1988)

Silkworm becomes the moth of invention

Researchers in the Prench city of Lyons are
vaiting anxiously for the moment when a batch of
silkworm larvae emerges as moths. Wwhen the moths
aate, their offspring will be the subject of intense
scrutiny among academics and biotechnology companies.

The scientists want to knov whether the new
generation of silkworms will carry the foreign genes
injected into the parent insects while these vere
still embryos. The eventual aim is to propagate
generations of silkworms which wvould produce
valuable proteins such as interferon or insulin in
their silk.

There is much commercial interest in the
project because the proteins would be easy to
purify. At the moment, the most expensive process
in biotechnology is purifying the required
proteins. Plerrs Coubel, at the Claude Bernard
University in Lyons, says: °The silkvorm is one of
the best producers of protein in the world. It is
even more effjicient than industrial fermentation
plants®.




Silkworms produce vast qQuantities of silk
protein because of the promacters. The prosoter
sequences in the genes for silk proteins cause the
worm to producs large amounts of the five proteins
in silk from the information held in the cell's
single copy of each gens. Couble and his colleagues
vanted to see if they could make these promoter
sequences work vith other genes, and promote the
same massive production of the required substance.

The team carried out its initial work on the
fruit fly, Droaophila. The cells in the salivary
glands of these flies are large: it is easy to
inject them with material using minute glass
needles. Couble expected the silk promoter to work
in the fruit fly's glands because the silk glands of
the silkvorm are modified salivary glands.

Another feature of the fruit fly is that its
cells naturally contain a sequence of DNA, known as
the P-element, which cuts into its genome and
inserts chunks of DNA. Scientists can use the
P-element to insert foreign DMA. At the start of
their work, Couble had such a sequence., called a
transposon, which worked only in fruit flies. He
novw nas a transposon for silkworas.

The team injected the salivary glands of the
fly vith the promoters from the silkworm, plus a
bacterial gene which codes for an eniyme called
beta-galactosidase. By using a test for the product
of the enzyme, the researchers showed that the
enzyme was present in the fly's salivary gland,
indicating that the silk promoter will indeed work
with a foreign gene.

The team ther went on to perfect a method for
microinjecting the embryos of silkworms. The
scientists injected the silkworm's transposon into
the embryo to clip the foreign sequence of DNA
coding for beta-galactosidase into the silkvorm's
genome. They did this before the cytoplasm of the
egg began to divide into separate cells.

One drawbak with microinjection into cells is
that only some of the DNA vill be incorporated into
the genome. It is also nard to tell whether the DNA
expressed in an injected insect has been stably
incorporated into its genome or not. But foreign
genes expressed by the offspring of 1njected insects
must be stably incorporated into the genome:
hence the anzious wait for offspring of the smoths
that Couble injected as embryos.

The silkworms will not secrete the products of
the injected genes in their silk, however. Couble
and his colleagues have deliberately used genes that
code for proteins that cells cannot secrete. This
aethods allows the researchers to check whether all
the cells in the insect are expressing the foreign
gene, by staining slices of the insect. The
researchers need to be sure that all the nucClei that
form the insect embryo take up the foreign gene,
otherwise some of the silkworms i1n subsequent
generations may not produce the foreign protein.
(Source: MNev Scientist, 11 March 1989)

Hawaii Biotechnology Group develops
new Mediterranean fruit fly strain

Hawai11 Biotechnology Group, Inc. has filed a
patent application for a new strain of Mediterranean

fruit fly, Ceratitis capitata, which can be used to
control and eradicate this pest.

The new strain produces heaithy winged males
and flightless females, explains discoverer
Dr. Stephen Saul, a University of Hawaii research
and consultant to HBG. The new approach could
revolutionize release control of the medfly,

oriental fruit fly. melon (ly and similar
pests through sterile reiease prograsmes.

insect

The tiny Ily 13 4 ®a)or agricultural pest
throughout the tropical aand subtropical world,
attacking more than 150 varieties of cultivated
fruit and vegetable crops. It 13 endemic to Burope.
the Middle East, South Africa, Central and South
America, and Hawa:i, but not - so far - to North
America. A handful of sedflies discovered in
Southern California insect traps in 1981 sparked a
successful $100 million eradication effort.

Eradication programnmes for sedflies and other
fruit flies typically employ massive spraying of a
baited insecticide. usuvally malathion, to destroy
the target population across broad agricultural and
residential areas. Widespread insecticide spraying
programmes can be effective, but they also raise
serious environmental questions. And, as the State
of California discovered., spraying over residential
areas is at least as effective in producing public
protests and lavsuits as it is in coeatrolling insect
pests.

The alternative to spraying is the Sterile
Insect Release Method (SIRM), used successfully in
California, Texas, Central America and other
locations around the world. Millions of sterilized
flies are released to mate vith the wild population,
which then produce no offspring. Effective in the
long term, SIRM produces a shocrt-term agricultural
disaster that severely limits its use.

Dr. Saul's new fly is the first effective
genetic sexing system in the medfly. Hawaii Biotech
has been working since 1986 on genetic sexing using
purine-metabolizing g from Drosophila and
Ceratitis to transform a rosy-eyed, purine-sensitive
medfly mutant.

Punded by a part of Hawaii Biotech's
$1.2 million RéD limited partnership, Dr. Saul
develo a medfly strain which produces only
v-ving males, flies with normal wings which can
fly, and v-ving females with scubby wings which
cannot fly. The only specific culture requirement
is rearing at 30°C or higher to maximize the
stubby-win jJed expression, although tests are under
way to see if lower temperatures can produce full
expression. The mixed male and female population is
then sterilized, usually by exposure to radioactive
cobalt.

When released, the sterile males will be able
to disperse immediately to mate with wild females.
The flightless sterile females will not be able to
leave the release site, removing both objections to
SIRM control prograsmes.

The nevw strain, descended from medflies
imported from Israel, is expected to remain 1in
quarantine until early this year. Hawaii, which has
suffered from repeated introductions of exotic
species, has some of the most stringent plant,
animal, and insect quarantine regulations in the
United States.

The USDA, ultimately responsible for growing
and releasing the sterile flies, must also be
sacisfied that the new strain performs as
advertised. The first hurdle is flyability - can
the sterile males actually fly far enough and long
enough to find and mate with wild females? Another
question is the ability of laboratory-raised flies
to mate in the wild., There are also culture
questions.

The most likely site for outdoor testing is the
isolated of the major

island of Kauai, the most




islands of Hawaii. If the tests are successfui.
Havaii Biotech hopes to introduce the new fly in
Cential ALmerica through a contrcl prograsme
acdainistered by the USDA Zor :the Jnited Matioas Food
and Agriculture Organization. A proposed extansion
of this prograsme (dubbed CAPMed) iavolves a
five-year $250 million programme aimed at pushing
the medfly out of Central America as far south as
the Isthaus of Panama using sterile release.
(Source: Genetic Engineering News, February 1989)

Mutane fruit flies hold clues to aging

Dr. Glenn C. Bewliey, North Carolina State
University (Raleigh) professior of genet:ics, is
experimenting with fruit flies to determine the role
that superoxide dismutase (SOD) #nd catalase play in
the aging process and in lifespan determination.
These anti-oxidant or “scavenging” enzymes could
slov the rate of aging by breaking down oxygen free
radicals.

Dr. Bewley constructed strains of mutant flies
that were acatalesemic. While normal fruit flies
live about 60 davs, those vithout catalase activity
had life spans of 12 to 20 days. He nov plans to
determine if acatalesemic fruit flies have higher
mutation races than normal fruit flies. He will use
the mutant flies to determine the rate of damage to
genectic material by oxygen free radicals and to
learn the extent to which anti-oxidant enzymes
protect DNA from oxidative damage.

The scientist will also create mutant flies
vithout SOD activity and another strain lacking
SOD and catalase activity. He predicts that fruit
flies lacking both eniymes will be very susceptible
to DNA damage and will not live very long.

(Source: Genetic Engineering News, February 1989)
fessarch oo plant genes

Simple wveed could hold key to genetics

A weed with one of the simplest set of gJenes of
any flowering plant is about to prove 1ts worth as 3
potential tool for plant scientists who want to
engineer the genetics of crops. They hope that the
humble Arabidopsis, or thale cress, vill become the
next Drosophila or Escherichia coli - two organisams
which have achieved fame by helpiny scientists to
solve some of the greatest problems in genetics.

Ressarchers at the Institute of Plant Science
Research and che Sainsbury Laboracory in Norwich are
hoping that Arabidopsis will help tham to discover
nev genes that will make crops resistant to pests.
The hope is that crops with resiscance genes built
in will need little if any chemical pesticides to
protect them from attack.

The weed, which grows about 5 centimetres high,
is causing incerest because it has a relatively
simple genetic structure. It has about a tenth of
the DMA contained within the cells of other
flowering plants, such as tomato or tobacco plants,
and a hundredth of the DNA contained within & single
human cell.

Genecicists hope that such a simple genetic
structure will make it easy for them to distinguish
the important genes from =he “3junk® DNA chat has no
apparent role to play in an organism's ability to
fight disease.

Mike Daniels, the head of the 3a.nsbury
Laboratory, 1s hoping that Arabidopsis will be able
TO prove a better guinea pig than the more complex
plants he has used in the past. Daniels is
beginning an experiment this year to test his theory.

He will first scak the seeds of Arabi 313 in
a chemical :hat will cause mutations in the genes of
the plant. The wveed has extremely small seeds,
0.5 millimetres long, whkich means that a teaspoon
can hold about 10.000 seeds. The very large nusder
of seeds that the plant produces is also an
advantage in s3Creening its progeny tor new
resistance traits.

After soaking, the seeds wvill then be allowed
to grow and self-pollinate. In the subsequent
generation, therefore. about a quarter of the
mutaticas that have occurred will appear as physical
traits of the plant. This follows the usual rules
of Mandelian inheritance, which state that a
recessive mutation will appear in about 25 per cent
of the first gemeration.

The next step is to see vhether any of these
mutations increases the plant's ability to fend off
an attack oy a plant pest, such as a bacterial ot
fungal infection.

If there are indivual plants that appear
resisctant, the researchers vill begin the difficult
task of trying to locate and isolate the gene
responsible. The next step is to clone the gene so
that it can eventually be transferred into
commercially important crops to pass on resistance.

The amount of DMA in Arabi sis is so small
that it is feasible for plant geneticists to locate
the gene by a technique they call “chromosome
walking®. This technique aliovs geneticists to map
the piece of DNA that contains the gene by gradually
building up a jigsav of fragments lying betveen two
known points, or genetic sarkers.

The researchers will knov when thay have
"wvalked over” the gene that they are searching forc
by insercting the individual fragment in question
into a plant that does not possess that trait. If
the plant then becomes resistant to the pest, the
scientists have found what they are looking for.
{Source: MNew Scientist, 4 Fedbruary 1989)

Artificial seeds

Artificial seeds have been produced froa nourmal
plant cells by researchers at the University of
Guelph. The technique could save endangered
species, and could allov international propagation
of plants without international transport of
cuttings. Perhaps 100,000 identical seeds could be
produced from a8 single plant. The artificial seeds
can be dried out just like normal seeds, without
affecting their ability to germinate. The seeds are
produced by placing a small amount of plant tissue
in a culture containing 2.4-dichlorophenoxyacetic
acid, which is a derivative of auxin. This sed'um
causes 30ma C@lls to start to develop 1nto esbryos.
A combination of nutrients slows down the metabolism
30 the embrycs are resistant to dessication. The
seeds could also be coated to further protect them.
(Bxtracted from New Scientist, 18 Pebrusry 1939)

Plant scientists dbreakthrough

Researchers at the Swedish University of
Agricultural Sciences and Du Pont have described the
structure of the active site of the kxey plant
enzyme, Rubisco. A better understanding of this
enzyme’'s activity could lead to more efficient,
higher yielding crops. according to Or. Ron Fraser,
head of Littlehampton AFPRC Institute of
Horticultural Research.

The enzyme, which is the most abundant protein
on gLarth,
competing reactions.

1s responsible for catalyzing two
It catalyzes the carboxylation




step in the Calvin cycle which ultimately coaverts
carbon dioxide to sugars using solar energy trapped
during photosynchesis. It alsc catalyzes the
competing pho-orespiration reaction Jduzing which »
considerable amount of stored energy is coaverted %o
heat thus limiting crop yields. Planct scientists
are boping to modify the latter activity to isprove
the fixaction efficiency.

By determining the crystal structure of the
eniyms 3 active site. the researchers are one step
closer to determining how the enzyme works. In
higher plants the enzyma spends about two thirds of
its time Catalyzing carboxylation and the rest
pbotorespiration vhereas in lower photosynthetic
organisms the carbon fixation activity is less
efficient.

Dr. Alfred Keys., at the Institute of Arable
Crop Research, Rothamsted, explains that one goal of
plant reseachers is to determine whether nature's
evolutionary advances in the enzyme's efficiency can
be further improved. In the longer ters scientists
a3y be able to introduce a modified, more efficient
enzyme into other plants.

Professor David Hall, of Kings College, London,
cautions that to date all attempis to isprove
carboxylacion at the expense of photorespiration
have failed. But if the process can dbe copied
chemically cthen it may be possible to utilize carbon
dioxide better. Moroever, it may even provide a
solution to the problems of the so-called gresnhouse
effect. (Source: EBuropean Chemical News,

30 January 19689)

Recombinant melanin expressed in plants

A proprietary gene expression system that acts
quickly and temporarily to produce recombinant
products in plant tissues - Biosource Genetics
Corporation's (Vacaville, Califoraia) Geneware" -
produces melanin for & “natural™ sunscreen.

Based on a plant RNA virus vector, the systes
inserts recombinant RNA directly into the plant's
cytoplasam. Once inserted, the vector begins
expressing the recombinant product in a matter of
days - much faster than other transformat:on methods
that target the cell nucleus.

Unlike PABA (para-amino-benzoic acid, now the
sunscreen of choice), melanin completely olocks not
only UV-A and UV-B ultraviolet radiation, but also
the highly mutagenic UV-C (of which none reaches the
Barth now, thanks to the ozone layer).

The vector is constructed from viral repli-
cation genes plus selected promoters. Once in the
plant cells the vector multiplies by cell-cell
transmission.

Neither stable over time nor sexually
transsitted, the Biosource vector disappears after a
few weeks. But that is enough time to "crank out a
lot” of melanin.

Biosource scientists are experimenting with
various production sethods. Thaey have had success
with bioreactor cultures, generally using tobacco
plant cells grown in airlift reactors (76 litres
working volume). In One system, melanin is secreted
into the medium: iesearchers are adapting that
System to continuous f[low culture.

Melanin from plants will be 4 mCre convenient
and leas expensive alternative to Current Commercial
sSources, which are nov extracted from octopus,

squid. and other Cephalopods. Melanin from Sep:ia
officinal:s now costs about $74,gram.

The vector leads the vay for augmenting
production of valuable ccampounds al-eady aade Dy
plants - for example. i1ncreasing the production ot
the chemotherapeutic agent vincristiue :n
perivinkles.

Besides the melanin-gene vector, Biosource
Ganetics is developing anothe:r version of the vector
that will function as a gametocide. Plant breeders
currently inhibit polles productios wvith chesical
gqamerocides, which make it easier to produce hydbrid
seeds. But vhereas chesical gasetocides sterilize
the entire plant, the recombinant gamstocide
envisioned would sterilize only the pollen by
inducing cytoplasasic male sterility.

Other applications in developent at Biosource
include using plant Dioreactor cultures to produce
cacrbohydrates for cosmstic uses and to produce
stereoselective enzymes. (Source: Bio/Techmoloqy.
Vol. 7, January 1989)

Herdbicide tolerance engineered into cotton

Konsanto scientists have genetic lly engineered
cotton for tolerance to the company's non-sclective
Roundup herbicide. Calling such tolerance a trait
of major commeccial significance, Monsanto says it
anticipates commercialization of genetically
engineered cotton vith Roundup herbicide tolerance
as early as the mid-1990s. The cotton plants were
produced using e gene transfer system sediazed by
Agrobacterium tumefaciens. The agrobacterium has
the patural ability to transfer some its own DMA
into plant cells, but the result is usually a type
of injury known as crown gall. Monsanto researchers
developed a method to stop the micro-organiss from
causing crovn gall but keeping its ability to insert
DMA into plant cells. Altered plant cells vere then
tegenerated into healtny cotton plarts using tissue
culture. MOnsanro recently announced success in
genetically engineering soybeans for Roundup
herbicide tolerance (Reprinted with permission from
Chemical and Engineering News, p. 21,

28 November 1988. Copyright 1988 by the American
Cheaical Society)

Plants that perfect a trick of the light

A researcher in the US has discovered vwhy
plants have two slightly different mechanisas for
photosynthesis. When plants photosynthesize,
electrons are taken from water and given sufficlent
energy to reduce carbon dioxida to carbohydrate. In
order to do this, two systems that absorb slightly
different wavelengths of light work in series. The
systems, called PSI and PSII, use the light to
convert the carbon dioxide to carbohydrate.

Researchers have found that plants redistribute
energy from one photosystem to another. The
conversion to carbohydrate 1n PSI occuts more
rapidly than that :in PSII if light of wavelengths
greater than 680 nanometres - 680 millionths of s
millimecre - shines onto PSI. This wavelength is
the far red spectrum. After 10 to 15 minuces, the
energy from the absorbed light is redistributed
betveen the two photosystems and PSII begins to pick
up at the expense of PSI. One of the vays that the
plant achieves this is by moving chlorophyll
molecules between PSI and PSII,

in

After this redistribution the plant is said to
be in state I. State !I - the reverse pattern -




occucs when PSII begins to work Zaster than PSI and
cthe plant reorganizes to give more of the iight
enerqgy to PSI.

Until nowv, scientiscts had not known why plants
needed to switch between the Iwo states :in nature.
They thought that plants operated in state I only
under artificial conditions, such as under infrared
light or in the presance of certain chemicals.

Hugh RcTavish, of Brown University in Rhode
Island, studied two species ian the outdoors - tree
of heaven {(Ailanthus altissima and colts foot
(Chenopodium a:lbum), in order to discover why Dlants
need to change states in this way.

He picked leaves of each plant. ground thes in
a solution of sorbitol and then filtered the amixture
To leave a suspension of chlioroplasts. He put the
suspension in capillary tubes and froze it in liquid
nitrogen. This took about one minute from start to
tinish - too short a period fo- the cells to switch
from one state to the other.

NcTavish found that if he shone visible light
onto the suspensions they began to fluoresce a deep
red colour. He found that the fluorescence of PSII
peaked at vavelengths of 695 nanometres, and that of
PS1 peaked at 730 nanomstres. The level of
fluorescence depended on the amount of light each
suspsnsion receivad.

By monitoring changes in the ratio of
fluorescence at 695 nanomstres and 730 nanometres,
McTavish was able to tell when the plant cells
changed state.

McTavish shoved that in the sorning, wvhen the
two species were in full sunlighc, they were both in
scate II. In the afternoon they wvere both under
shade, and so received mostly green light. Under
cthese conditions, he found that the colt’'s foot wvas
iz state [ and the tree of heaven was in an
intermediate state Detween I and II. According to
McTavish, transitions from one state to the other
enable plants to photosynthesize vith saxisum
efficiency in both white and green light. (Source:
New Scisntist. 3 December 1988)

Mutant petunias join the wild bunch in Germany

The authorities in the fedaral Rapublic of
Gersany have approved for the first time an outdoor
experiment with genetically engineered organisas.
The FRGC committee on recombinant DNA technology
cleared the Max Planck Institute for Plant Breeding
in Cologne to release 37,000 genetically sodified
petunias.

There is no law in the FRGC governing the
release of genetically modified organisas, but
scientists are forced to request permission from the
tDNA committee if they wvish to undertake such
experiments. The potunias are the first organisms
containing recombinanc DMA that the committee has
teviewed for approval. The PRGC Drug Licensing
Authority must ratify the decision before the
experiment procseds, however.

Heinz Saedler and colleagues will plant the
petunias on a plot of 5,000 square metres at the
institute. The experiment is designed to cbserve
and capture *jumping genes”, segments of DNA that
can move about within the genome of the petunias.
They occur in all organisms, but are difficult to
isoclate except in maize, where they have been vell
studied.
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The team in Cologne wants %0 see whether
jumping genes in maize resemble those in distantly
related plants. such as the petunia. Pizst, the
team vill insert A-iI, a coaventional gene from
saize. into the genes of white petunias. The A-I
gene codes for an eniyme vhich makes a pigment that
turns flowers pink.

A jusping gene from the petunia could disrupt
the A-1 gene, which will no longer function. This
viil cause a white spot to appear amid the pink.
Scientists know the sequence of DMA that makes up
the A-l gene, and can construct strands of DMA that
vill bind strongly to it.

This permits scientists to locate the gene
easily within the petunia’s genes. By isolating the
A-1 gens within a white spot, they will be able to
extract the petunia’'s jumging gene as well.

Because jumping genes disrupt the activity of
genetic material, they give clues to the function of
their host gene. The probability of a gene jumping
into the A-1 gene in the petunias is low. One in
5,000 to 10,000 plants vill develop white spots.
This is why the team must plant 30 many flowers.
(Source: Mew Scientist, 11 March 1989)

PGS develops plant peptide producers

Piant Genetic Systems (PGS), the Belgian
agrobiotechnol v;y company, has genetically
engineered plants so they can produce high value
pharmaceutical peptides. With the technique,
developed in collaboration vith the University of
Ghent., economically important peptides can be
produced and stored in a stable form within specific
plant organs.

According to Walter De Logi, PGS managing
director, peptides ire produced at high levels, and
can be extr:cted by a simple process. Products that
can be aade incli13 drugs such as blood factors and
growth hormones. (Source: European Chemical News,
27 Pebruary 1989)

UNC scientists hybridize seaveed

Dr. Donald F. Kapraun and D. Wilson Preshvater.,
marine botany researchers at University of Morth
Caro'ina (Wilmington), have used genetic engineering
techi1iques to hybridize a seaveed known as green
nori that does not reproduce sexually, a staple in
Japanese diets. Production of green notri curzently
telies on harvesting wild plants. Because this
variety of seaweed has no eg9g and spera, it is not
possibie to produce hybrids in s normsl vay. The
scientists used parasexual hybridization to combire
genotypes.

Acccrding to Dr. Kapraun, this is the first
time genetic characteristics have been transferred
in any seaweed by producing fusion ceils with hybrid
nuclel that could regenerate hybrid plants. The
next step is develcpment of a genetically superior
variety of green nori, using the researchers’
collection of cloned seaweeds gathered from
throughout the tzopics of North, Central and South

America. (Source: Genetic BEngineerirg News,
Pebruary 1989)

Research on yeast and fuoqus geves

Research on ligninases takes big step forward

gfforts to harness for practical purposes the
lignin-degrading enzymes of the white rot fungus




Phanerochaete chrysosporium have been dbrought
somevhat closer to realicty as a result of recently
reported research fros scientists at Oregon Graduate
Canter.

Michael H. Gold, professor and chairman of the
Beaverton-based graduate centre’'s Department of
Chemaical and Biological Sciences. and co-worker.
have made major contributions toward understanding
the biodegradation of lignin, which 1s the second
sost abundant natural polymer. Lignin is a random
phenylpropancid matrix that sakes up 20 to
30 per cent of woody planrs and retards aicrobial
depolymerization of cellulose.

Two extracellular enzymes produced by
P. chrysosporium, lignin peroxidase and manganese
peroxidase, are responsible for the breakdown of
lignin. Lignin peroxidase (LiP) vas discovered
independently in 1983 in Gold's laboratory and in
the laboratory of T. Kent Kirk at the US Porest
Products Laboratory in Madison, Wis. Gold'r group
discovered manganese peroxidase (MnP) the following
year.

With Margaret Alic, Janet R. Kornegay, and
David G. Pribnow, Gold has now developed the first
DNA transformation system for P. chrysosporiums. The
system will facilitata studies on the regulation and
expression of the genes that eniode LiP and MnP as
vell as genetic approaches to st-ucture-function
studies of the enzymes.

Mditionally, Gold, Pribnow and
Mary B. Mayfield, Valerie J. Nipper, and
Julie A. Brown have characterized for the first time
& cDMA (that is, a deoxyribonucleic acid copy of a
messenger ribonucleic acid) that encodes NnP.
Combined with the P. chrysosporium transformation
system, as well as research by other groups the
cresults of the research on MnP gene should allow the
Oregon Graduate Center scientists to produce large
amounts of recombinant LiP and MnP in the near
future,

LiP and »aP, or modified organisms that produce
these eniymes themselves, could find use in a De ¢
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frequently esploy the peroxidase isoiLated froa
horseradish roots (HRP). But HRP's activity with
some ussful substrates :s less than optimal, and
=03t Cnmmercially availanle enxymes contain a numbe:
of isozywes.

The Suntory scientists screened soil fungi and
tound a previously undescribed taxon of the
Hyphomycetes (Arthomyces ramosus) that secreted
large amounts of a very active peroxidase., which
they have termed ARP. ARP's activi-y resides in a
single-chain, heme-containing glycoprotein of &1 kD
(as estimated from sedimentation equiiibrium), wit-
about S per cent carbohydrate coutent and one
svlecule of heme. The researchers presently purity
the enzyme from 2,000-litre fungal cultures, under
conditions where the cells secrete 100 units/ml.
Protein from the final gel-liltration is readily
crystallized from a 60 per cent saturated assonium
sulphate solution.

With the most cosmon clinically used hydrogen
donor substrate (4-aminocantipyrine), the Vsax of ARP
is three times that of the HRP isozyme mixcure. And
with the chemiluminescent substrate luminol, its
Vmax is S00 times greater. The Suntory group has
used this differential to design glucose and
cholesterol assays that are notably more sensitive
than corresponding assays using HRP. It should be
possidle to develop enhanced-sensitivity ELISAs
based on this ‘chemiluminescent potential®. It will
also be interesting to determine how the new enzyme
compares to HRP in the oxidation of tetramsethyl
benzidine, the chromogen of choice in molecular
biclogical applications. (Source: Bio/Technology.
Vol. 7, January 1989)

Research on bacterial qenmes
Puill sequence for E. coli

Japan's Ministry of Education, Culture and
Science (MESC) will announce its backing for a
project to sequencs the entitre genome of the
bacterium Escherichia coli. with luck, E. coli’s
estimated 4,700 kilobase pairs, one thousandth the

ber of the human genome, could be sequenced in

of bioprocessing applications. There are a number
of points in the production of paper, for example,
vhere the enzymes might be used in place of
traditional chemistry. Also, nuserous possibilities
exist for the use of these enzymes as non-spacific
oxidative reagents for degrading aromatic
environmental pollutants such as chlorophenols and
dyes. (Extracted with permission from Chemical and
Bngineering Nevs, p. 29, 27 March 1989. Copyright
1989 by the American Chesical Society)

New enzymes the old-fashioned way: find them

Traditional microbial screening programmes
continue to be important in the industrial
development of novel eniymes as evidenced by
presencacions at the Taniguchi Poundation's Seventh
International Symposium on the Life Sciences. One
nighlight - a nev fungal peroxidase - that might
brighten the laboratories of biologists doing assays
using hydrogen peroxide coupled reactions as
de.ectors, was described by Teruo Amachi
(Suntory Ltd., Osaka., Japan)

The ability of hydrogen peroxide
oxidoreductases to couple hydrogen peroxide to a
variety of substrates has been exploited in
diagnostic and rescarch laboratories in applications
ranging from enzyme-linked immunosorbent
assays (ELISAs), to nucleic acid hybridization, to
tracing neuronal connections. These d4ssays most

five years. FPunding for the project will remain
uncertain until the Diet passes the 1989 budget,
delayed by political quarrels over the Recruit
bribery scandal. But given the scale of MESC's
“priority areas of research” fund, it seems likely
that sore than a million dollars a year will be
provided for an initial three years.

The project is led by Takashi Yura of Kyoto
University and Katsumi Isono of Kobe University and
builds on a physical map of the B. coli chrumosome
put together from 3,400 clones. Researchers from
Kyoto, Kobe, Osaka and Tokyo universities will make
up the core of the project, but international
collaboration should become possible once a clone
bank has been asstablished at the National Institute
of Genetics at Mishima.

B. coli has already been extensively studied.
More than 1,000 genes have been mapped and about
450 kilobase pairs have been sequenced by
researchers around the world. 1Isono says he hopes
his laboratory alcone will be able tO manage
200-500 kilobases a year. He adds a note of
caution, howvever, because in sequencing projec:s,
°90 per cent of the work is done in S0 per cent of
the time®, with unbridgeable gaps remaining.

If unsuccessful, the complete E. coli sequence
will be the first for an independently living
>rganism. (Source: Nature, Vol. 338, 23 March 1989)




Ancient bacteria resistant to some antibiotics

Bactecia taken from ~he frozen bodies of
19th-century exploters are resistant to certain
types Cf antibiotics. Antibiotics came into general
use 40 years ago, 30 the discovery challenges the
viev that only the videspread use and abuse of
antibiotics has built up resistance to them.

Kay Kowalewvska-Grochowska and colleagues from
the University of Alberca Hospital at Edmoanton in
Canada, isolated six strains of bacteria of the
genus Clostridium from the bodies of William Braine
ard John Hartnell, members of the Franklin
expedition to the Arctic in 1845.
Kowalewska-Grochowska grew the bacteria, which are
part of the normal flora fresent in people's
intestines, and tested the microbes’ resistance to
various antibiotics. Chlorasphenicol, metronidazole
and penicillin were active against the six strains.
But, surprisingly, the 140 year-old bacteria were
resistant to tvo other antibiotics, cefoxitin and
clindamycin. Cefoxitin is used w.dely for sany
infections including peritonitis and gonorrhoea.

The researchers speculate that resistance to
clindamycin and cefoxitin arose because the
explorers came into contact with the micro-organisms
that naturally produce these antibiotics. Another
possibility is that a random mutation in the
chromosomes of the six strains of Clostridium
bacteria may have rendered them resistant.

John Pranklin left England with 129 men in
1845, to search for the Northwest Passage. All of
the party died wvithin three years. Owen Beattie, of
the University of Alberta, led an expedition to the
Arctic to try to discover why they died.

Beattie found the Clostridium bacteria only in
the two men"s bowels, indicating that the bacteria
vere not present as a result of contamination. The
researchers are novw trying to determine ctae
mechanism of resistance. One theory is that the
gene for resistance to lead and the genes for
resiscance to cefoxitin and clindamycin may be on
the same segment of DNA in the bacteria. (Source:
Hew Scientist, 11 Pebruary 1989)

Protease discovered

A protease has been discovered that can
withstand temperatures above 40° C by Dr. T. Gusek
of Cornell University. The enzyme, isolated from a
strain of bacterium, thermomonospora fusca, can
break down plant and animal proteins at teaperatures
up to 85° C. It works 13 times faster at 80° C than
subtilisin, a protease currently being used in
detergents. Protein molecules, found in
stain-causing substances such as blood, grass and
vine, are made of protein molecules which, vhen they
meet fabric, unravel. This exposes reactive
chemicals which cling to the fabric. Host
detergents find it difficult to remove these
molecules. A protease, when added to the detsrgent,
attacks those bonds along the protein’'s molecular
chain, breaking them into fragments which can more
easily be attacked by a detergent.

The new strain of protease, dubbed YX, can be
used to make protein hydrolysates, liquid foods
administered to post-operative patients through
tubes. Thermomonospora fusca secretes very minute
quantities of protease. Scientists plan to tinker
vith cthe genes of another soil bacterium species
used to make antibiotics. The gene that codes for
YX protease in Thermomonospora will be taken and put
into DNA molecules, called plasmids, from the other
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maicrobe. When these plasmids are returned to their
original owners., they may produce large amounts of
the enzyme. (Extracted from The Econoaist,

10 Macch 198%)

Genatically engineered bacteria against wvheat
taks—all disease

Monsanto has genetically engineered bacteria to
prevent wheat take-all disease, 2 fungal disease for
which there is no remedy and no resistant
varieties. The fungus invades wheat roots. The
Pseudomonas bacterius naturally makes a compound
related to the antifungal phenazine. Monsanto
researchers have added two genes to allow tracking
of the bacterium in the soil at a Clemson University
test site. The bacteria did not actually have
tungicidal activity. Preliminary tests were
intended to determine if the bacteria exchanged
genetic information wvith any vild-type bacteria in
the soil. Mo transfer was detected. All the
bacteria stayed vithin 7 inches of where they were
placed. The next set of experiments will determine
if the altered Pseudomonas, when coated on wheat
seeds. might prevent infection by the fungus.
(Extracted from Science News, 5 November 1988)

Photosynthesizing, nitrogen-fixing bacterium
discovered

Scientists at Cornell University's Boyce
Thompson Institute for Plant Research (BTI) in
Ithaca, NY have discovered a bacterius that can fix
nitrogen for use by plants without depending on the
plants for energy.

The organism, named Photorhi.obium thompszonus,
is the first known symbiotic ba .erium that is both
phtosynthetic and nitrogen-fixing. The researchers
believe that by studying this bacterium gene%ic
engineers could develop methods to incorporate
nitrogen-fixation capabilities into crop plants thac
now lack them. Expanding plants’ ability to fix
nitrogen from the air would greatly decrease the
need for chemical fertilizers.

In addition, the naew bacterium could lead to
the development of crops with greater yieid. It has
been widely known that some bacteria (rhizobia) form
symbiotic relationships with legumes such as
soybeans, peanuts and aifalfa. However, rhizobia
usually require energy from the plant to perform
nitrogen fixation.

If plants could be developed that no longer
need to give up some of their energy to the bacteria
in exchange for nitrogen (in some cases, up to
12 pounds of “energy aaterials” for one pound of
nitrogen;, that effort could translate into
increased yields.

Leguminous plants attract nitrogen-fixing
micro-crganisms that are held in root nodules,
allowing them to thrive 1n s0il with little
available nitrogen. The rarer growth of
nitrogen-fixing nodules on plant s ems has been a
subject of intense study at BTI. Stem nodules do
not normally appear on agriculturally important
crops (e.g. corn), but do occur on some plants
living in flooded conditions, pafticularly wveedy
plants of the generz Aeschynomene and Sesbania.
Stem nodulation is believed to aid plants when water
cuts off most of the oxygen and nitrogen needed by
root nodules.

With the discovery of P. thompsonum,
researchezs can now try to £ind out how the
bacterium forms nodules on plant stems i.nstead of



the roots. In time, the scientists aight be able to
trzansplant these bacteria onto other plants.

The BTI sicientists discovered the new bacterium
while attempting to save Aeschynomenc :ndica plants
without nodules that were suffering from
nitrogen—deficiency. Rather than destroy the dying
plants, they transplanted them into sand from
another greenhouse and flooded the roots with
water. Withia two weeks, nitrogen-fixing nodules
appeared on ths stems.

A subsequent series of tests showed that the
nodules were caused not oy 4 previously identified
nitrogen-fixing bacterium in the sand, but by a
completely new and different form that fixes
nitrogen and conducts photosynthesis. The plant
physiologists traced the sand to Virginia. Then
they learned that another Aeschynomene species.

A. virginica, is native to fresh and brackish tidal
vaters from Nev Jersey to southern Virginia.

Bacteria that produce nodules in A. virginica
may have been present in small amounts of soil.
which mix with sand during mining, and may be
"promiscucus” enough to form nodules on other
Aeschynomene species.

The scientists speculate that P. thospsonum may
represent a3 primitive evolutionary form that could
give hints of how nitrogen-fixing bacteria evolved
and how the nitrogen—-fixing nodulaticn in plants

began. (Source: Genetic Engineering Nevs,
Pebruary 1989)

Research on viral genes

Probing the weak points in a retrovirus's
defence

A new technique is helping scientists to
understand tow retroviruses splice their own genes
into the genetic material of target cells.

Patrick Brown at Stanford University in California,
and his colleagues are studying the way in which
viruses "integrate” into the chromosomes of host
cells in the test tube. This work amay speed the
quest for ways of treating or preventing retroviral
infections.

Retroviruses carry out a series of precisely
choreographed steps once they enter the host cell.
The genetic material of retroviruses is RNA, so the
virus must convert its RNA to DNA to be able to
infiltrate the DNA of the host cell. The viral DNA
is then *"stitched” int» the DNA of the infected
cells. These cells tnen replicate the viral genes
along with their own DNA. If cne “stitching” or
integration of viral DNA into host DNA is blocked,
the retrovirus cannot replicate.

Brown and his colleagues are looking at each
step in the process of integration using a leukaemia
virus from aice. They hope to find a potential
target for drugs that can block the viral attack.
All retroviruses appear to use the same method for
integration.

Brown infects celis with the leukaemia virus,
then extracts DNA which the virus has converted from
RNA, but which remains unintegrated, from the
cells. He also removes the enzymatic machinery
required for subsequent integration. Using this
mathod, Brown and his colleagues have identified the
transformations that the viral genetic material
undergoes as it 1$ integrated. They have also
identified some of the enzymes involved. Brown
thinks that certain steps are more promising than
others as tarqgets for viral inhibitors.

He suspects that the process may be
particularly vulnerable vhen one end of the viral
DONA is cleaved. It coulid also be vulnerable later,
when the target DNA is broken and viral and target
D*A are joined. The researchers now want to
investigate these steps, and the enzymes that are
involved, in detail.

Browa's work may also help in developing
effective msethods for introducing new pieces of
genetic information into cells. This technology is
crucial for gene therapy. replacing detective genes
with healthy ones. (Source: New Scientist,

25 March 1989)

Hepatitis virus may trigqger gene for liver
cancer

Researchers in Prance have found vhat they
believe is the molecular mechaniss that explains why
certain viral infections of hepatitis B can lead to
the development of cancer in the liver.

Tsuey-ying Hsu, Pierre Tiollais and colleagues
from the Pasteur Institute in Paris have now found a
possible explanation for the epidemiological
evidence that links the virus for hepatitis B with
liver cancer. They suggest that the virus can
become integrated into the genetic material of the
host at a position near to a dormant oncogens - a
gene that can cause cancer. The integration of the
viral material near to the oncogene results in the
activation of the oncogene and the onset of cancer.

The researchers came to their conclusion after
they had studied woodchucks that were infected with
a virus that is indistinguishable from the human
hepatitis B virus. The woodchuck virus shares
identical sequences of nucleotides with the human
virus. The animal is a good model of what happens
in humans because infection with the virus can also
lead to the development of liver cancer.

The teas from the Pasteur Institutae studied
tumours from a number of animals that had developed
cancer as a result of infection with woodchuck
hepatitis virus. The ressarchers were particulazly
interested in the over-expression of a known
oncogene, called the c-myc. In two out Of three
animals that were found to have an over-expression
of the c-myc gene, the ressarchers couid identify
the integration of a viral material next to the
oncogens.

The scientists suggest that the insertion of
the viral material next to c-myc has activated the
gene by disturbing the normal mechanism of control
that kesps the gene dormant.

This research is the first to point <o a
mechanism for viral infection leading to liver
cancer, although similar sechanisms are suggested
tor certain types of blood cancer. (Source: New
Scisntist, 3 December 1988)

How DNA viruses may cause cancer

Three viruses in particular, all of which have
DNA as their genetic material, have been linked to
common cancers: hepatitis B virus to liver cancer,
Epstein-Barr virus to lymphomas and nasopharyngeal
cancer, and certain strains of human papilloma virus
to cervical and other genital cancers.

Many of the principal researchers who have been
investigating the links becween the DNA viruses and
cancer gathered in San Diego to describe their
recent findings at a conference on the role of DNA
viruses in human tumours. Their presentations




shoved that they are beginning to iearn how these
viruses help make cells malignant, although in no
case is the viral action completely understcod.
What vas clear. however, is that efforts to use
vaccination to prevent the viral infecrions - and
presumably the cancers with which they are linked -
can proceed in the absence of a full understanding
of the viral mechanisms of action.

The hepatitis B virus provides a case in
point. As many as 300 aillion people, most of them
concentrated in South-East Asia and especially in
southern China, have becomse long-ters carriers of
this virus. A l0-year epidemiological study
conducted in Taivan by Palmer Beasley and his
colleagues has shown that the carriers' risk of
getting liver cancer is at least 100 times greater
than that of non-carriers. Por comparison, Beasley
notes that cigarette smoking increases the risk of
getting lung cancer about 20-fold. °“It's absolutely
clear rhat hepatitis B virus is the major cause ot
hepatocarcinoma®, he concludes.

Bffective vaccines to protect against
hepatitis B virus infections have been available
since the early 1980s. The major route of the virus
transmission is from a carrier sother to her infant
children at birth.

Several Asian countries, including Taiwan,
Indonesia, Thailand., and China, have already
embarked on infant vaccination prograsmes. Many
years will be required to establish that vaccination
reduces the toll taken by liver cancer in those
countries. But all available evidence indicates
that it will.

A vaccine to protect against Epstein-Bacr virus
infections may also be available soon, according to
M. A. Bpstein of Oxford University. The Epstein
group has shown that a vaccine containing gp340, a
large surface glycoprotsin from the virus, works in
cottontop tamarins.

Ordinarily these monkeys develop a malignant
lymphoma vithin wveeks of being infected with
Epstein-Barr virus. The animals do not get sick,
however, if they are first vaccinated vith the gpid0
preparation.

Epstein has approval from the appropriate
committees in the United Kingdom to begin
preliminary clinical trials of the gp340 vaccine in
human volunteers to see whether it will elicit
appropriate immune responses without producing
unacceptable toxicity. If the vaccine passes muster
in this trial, then a more extansive study will be
undertaken to determine whether it will protect
humans against Epstein-Barr virus.

Most of the presentations at the tumour virus
conference focused, hovever, on efforts to
understand how the viruses put the cells they infect
on the path to malignancy, rather than on efforts to
prevent those infections. The hope is that a better
understanding of hov the vi-uses induce cancers will
pay off in a better understanding of the origins of
cancer in general.

Recent results suggest that the Epstein-Barr
and human papilloma viruses carry genes that
immortaiize infected cells and cause them to divide
continuously. A variety of evidence points to two
genes, designated E6 and E7, as the likely
transforming genes of the cancer-associated
papillomsa viruses. Both genes are consistently
foun3 in the DNA of cervical cancer cells, for
example, and are active there.

Peter Howley of the National Cancer
Institute (NCI) in Bethesda, Maryland., have found
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cthat the E7 protein forms stable complexes wvith a
cellular protein. the product of the

retinoblastoma (RB) gene. The E7 protein resembles
transtorming proteins from two other viruses,
agenovirus and simian virus 40, that also bind to
the RB protein.

Because the RB gene is missing or inactivated
in certain cancers, including retinoblastoma tumours
of the eye, researchers think that the RB protein
normally acts to inhibit cell growth. By binding to
the RB product, E7 and the other transforming
proteins may preven: it from acting, thereby
allowing cells to grow out of control. At present,
there is little information about the E6 gene's
contribution to cell transformation.

The Epstein-Barr virus also appears to carry
transforming genes. In addition, William Sugden of
the University of Wisconsin in Madison has used a
genetic approach to show that another gene,
designated EBNA-2 (for Epstein-Barr virus nuclear
antigen 2), immortalizes cells. The EBMA-2 product
may work at least partly by stimulating the
expression of other viral and cellular genes,
including the LMP gene. (Extracted with peraission
from Science, Vol. 243, p. 1012-1013, J. L. Marx.
Copyright 1989 by the AAAS)

Viral proteins could offer nsw herpes vaccine

Researchers in Cambridge have sequenced the
giant herpes virus, cytomegalovirus. The virus has
nearly a quarter of a million base pairs - twice the
number of base pairs as the Epstein~Barr virus,
which vas previously the longest unbroken length of
DNA that researchers had sequenced. The vork could
also pave the vay for a new vaccine for herpes.

Bart Barrell. a molecular biologist at the
Laboratory for Molecular Biology at the University
of Cambridge, led the 10-year project to sequence
the virus. He said that he was puzzled by the
complexity of the virus. “It's packed with genes.

A typical virus has only a dozen or so, but this has
200, sach coding for a« difterent protein. Wwe have
no idea yet what most of the proteins are for, but
there seems to be some mimicry of host immune-cell
proteins®, La said.

Such a large reservoir of proteins may allow
che virus to undergo chameleon-like changes to its
envelope vhich may allow it to evade the host's
immune system. This might explain vhy it can lie
dormant in some people for years and suddenly flare
up again, Barrell suggested.

Scientists at the Laboratory for Molecular
Biology have identified tvo key proteins which may
prove useful in a synthetic vaccine against the
virus.

In the laboratory, these proteins, both
glycoproteins from the envelope of the virus,
induced mouse cells exposed to the virus to produce
neutralizing antibodier which killed the virus.
Scotgen, a biotechnclc jy company based in Aberdeen,
has now produced mous« myeloma cells that make large
quantities of the proteins. The Merieux Institute
at Lyons in Prance intends to use the proteins to
try to develop a vaccine. (Source: New Scientist,
4 Pebruary 1989)

Rhinovirus receptor same as ICAM-1

The site at wvhich humas. cells are attacked by
cold viruses has been thoroughly analyzed by
resear:hers at Molecular Therapeutics (w Haven, CT)
and Harvard Medical School. The Molecular
Tharapeutics team found thet the receptor through
which the hundred-odd rhinovictuses that cause the



common cold invade is the same as ICAM-1
(intercellular adhesion molecule), a previously
identified receptor involved in the mobiliczation of
immune system cells. The Harvard dedical School
team was examining ICAM-1 and found that it is the
same at the main rhinovirus receptor. Merck Sharp &
Dohme Research Laboratories researchers said three
years ago that almost 90 per cent of cosmon cold
rhinoviruses attack cells through one receptor.
Previously it vas believed that there might be a
different receptor for each rhinovirus. The
knowledge that the viruses actually attack a single
receptor may helop resesarchers develop drugs to treat
the common cold. (Extracted from New York Times
News, 10 March 1989)

Multiple sclerosis - catching the virus

Viruses are like troubie; the more you look
for, the more you find. As the techniques for
ferreting tham out improve, they are implicated in
®ole and aore unpleasantness. Now American and
Swedish scientists have brought forth evidence that
a relative of HIV, called HTLV-1, may be involved in
multiple sclerosis (MS).

The cas® is not proven, but there are some
convincing lines of argument.

A team led by Dr. Premkumar Reddy at the Wistar
Institute in Philadelphia, working with
Dz. Magnhild Sandberg-Wolheim at Lund University in
Sveden, found HTLV-1l infecting white blood cells in
all of a group of six MS patients they examined. 1In
a control group of 20 hezlthy people, the virus was
found in only one.

The virus was found by polymerase chain
reaction, which “amplifies” genes by making millions
of copies of the desired genetic sequence.

The idea that multiple sclerosis may be caused
by a virus is not new. HTLV-l is the 20th candidate
in the past 40 years, none of which has stood the
test of time. The other viruses, however, vere all
found in other pa-ts of the body as well as in the
cells of the immune system. It is an attack by the
immune system on the myelin sheaths around nerves
that is thought to cause MS symptoms. Other
research has pointed to HTLV-1 as cthe cause of
Tropical Spastic Paraparesis, a disease that has
teen called the *MS of the tropics” because of its
similar symptoms.

Or. Reddy now plans to create transgenic mice -
aice that have some of the genes of HTLV-1 - and see
if they show symptoms anything like those of
msultiple sclerxosis. There is already some evidence
that HTLV viruses may cause brain and nervous-system
disorders in mice by disturbing the mechanisms that
switch genes on and off.

If such esperiments provide further evidence
that HTLV~1 is a cause of MS, there are weapons that
might be used to combat it almost immediately.
Because HTLV-1l is similavr to HIV, drugs used to slow
the nrogress cf AIDS - AIZT and its successors -
might also be used in severe cases of MS., The
techniques developed to investigate HIV, and much of
vhat has been learnt from them, could be applied to
MS. Vacciner of the seaveral types being developed
for HIV could be developed for HTLV-1.

It might aiso prove possible to protect pecple
against MS, and to make some patients better, by
using a vaccine already developed to protect people
from HTLV-1. This vaccine 1s being used in Japan to
avert adult T-cell leukaemia, which is caused by
HTLV-L; it neeus no turther triils. [t would
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probably be used first to try to stimulate immunity
in MS patients whose disease is in remission. If MS
is caused by HTLV-1l, then remissions may be due to
suczessful come-backs Dy 3 catient’'s immune cystem.
A vaccine could stimulate the immune systems to
attack more strongly.

Cr. Reddy emphasizes that there is still no
direct evidence that HTLV-1 is a cause of MS. He
thinks it is unliikely to be the only cause. He also
stresses that HTLV-1's similarity to HIV should not
be misinterpreted: nobody should think that AIDS
and NS are related, or that MS spreads in the same
way as AIDS. Exhaustive research has shown no
evidence at all of MS spreading froa person to
person by any infection. (Source: The Economist,
18 March 1989)

Breakthrough on the coswmon cold

Scientists at a Miles Inc. research centre have
identified a protein that serves as a receptc: for
viruses that cause the common cold. Miles
scientists named intracellular adhesion molecule-a
(ICAM-1) as the receptor protein for human
rhinoviruses. Rhinoviruses are the primary cause of
the common cold.

Rhinoviruses invade the body and attach to a
protein molecule on the surface of cells, causing a
common cold infection. ICAM-1 is a previously
identified protein molecule that, researchers have
now discovered, is the receptor, or site of
attachasent, on the cell surface.

To identify the receptor for the cold virus,
the scientists, led by Jeffrey Greve,
Michael Kamarck and Alan McClelland. used monoclonal
antibodies to first isolate, then purify the protein
mclecule, which was then shown to attach to the
rhinovirus in vitro. The structure of the resultant
purified protein turned out to match that of ICAM-1,
bringing researchers a major step forvard to
unlocking the secrets of the common cold.

The average person suffers f{rom more than
100 colds in a lifetime. Colds result in more lost
~s0rk days than any other viral infection and can
2ad to more serious conditicns such as bronchitis
and asthma.

The discovery of the receptor protein wvas made
by scientists from Molecular Therapeutics Inc., a
research group at the Miles Research Center in
West Haven, Conn. The centre focuses on research in
molecular biclogy aimed at developing new
therapeutics and diagnostics as vell as research in
arthritis and autoimmune diseases. (Source:

Chemical Marketing Reporter, 13 March 1989)

Antibody-like molecule made to fight AIDS

Scientists at Genentech, the National Cancer
Institute, and Harvard Medical School hve produced
an antibody-like molecule that contains the receptor
for human immunodeficiency virus (HIV-1). The
properties of the molecule “make 1t a good candidate
for therapeutic use” against HIV-1, according to
Daniel J. Capon, who directed the research at
Genentech.

The infectivity and pathogenicity of HIV-1 are
critically dependent on binding of gpl20, the viral
envelope protein, to CDe, a protein on the surface
of T lymphocytes susceptidble to HIV-1,

Dubbed ®immunocadhesins” by the scientists, the
newly reported molecules represent what appears to
be at least a partially successful effort to combine




the anti-HIV-1 activi*» of soluble CD4 with
desirable properties of antibodies.

A feature that has made soluble CD4 attrac:.ive
as a therapeutic is that it is unlikely that HIV-i,
which appears to elude the human issune systems
through a highly variable envslope, can afford to
vary the region of gpl20 that recognizes and binds
to CD4. Thus, CD4 should be effective against all
of the many strains of the virus. However, a
prooleas with soluble CD4 is that it is cleared from
the body fairly rapidly.

Soluble CD4 is already undergoing Phase I
clinical trials in AIDS patients. No results from
those tests have yet been reported.

To produce the immunoadhesins, the Genentech
scientists spliced together DNA sequences that
encode the CD4 protein and the constant domain of a
human issunoglobulin molecule. Two immunocadhesins
are active against HIV-l in vitro, and one has a
half-life in rabbits nearly 200 times longer than
that of soluble CDA4.

Whether the immunocadhesins stimulate an active
immune response against HIV-1 and virus-infected
cells has not yet been determined and is the subject
of on-going research. (Bxtr~cted wicth permission
from Chemical and Bngineering News,

13 Pebruary 1989, p. 7, by Rudy Baum. Copyright
1989 by the American Chemical Society.

HIV-1's reverse transcriptase is error prone

Efforts to develop a vaccine against AIDS have
been complicated by the ability of human
immunodeficiency virus type 1 (HIV-1) to mutate
rapidly and escape the host's immune defenses. Two
independent research groups have nov found evidence
to suggest that the virus' hypermutability is due to
a high error rate in reverse transcripcion in
vitro. HIV-1's reverse transcriptase (RT) strings
together nucleotides to make a DNA copy of the viral
RNA genome - an early step in the subvession of
cells invaded by the virus. The enzyme is
"exceptionally inaccurate®, according to
Thomas A. Kunkel and co-workers at the National
Institute of Eanvironmental Health Sciences in
Research Tr angle Park, N.C. 1In their assays, RT
incorporated the wrong nucleotide once in every
1,700 nucleotides detected. Bradley D. Preston of
Rutgers University and two co-workers performed
similar assays and found that HIV-l's RT introduced
base-substitution errors in DNA at estimated
frequencies of 1 in 2,000 to 1 in 4,000. By
comparison, other isolated polymerases are at least
10 times more accurate, (Reprinted with peramission
from Chemical and Engineering News,

28 November 1988, p. 21. Copyright 1988 by the
American Chemical Soclety)

AIDS enzyme described

AIDS research received an important boost when
scientists at Merck Sharp and Dohme in the USA
announced the first description of an enzyme of the
HIV virus.

Scientists from the Rahway, Nev Jersey based
company gave a detailed description of HIV
protease, an eniyme essential to the reproduction of
the virus.

Scientists are now cautiously optimistic that
ar. inhibitor to the enzyme can be found and that an
effective AILS drug can be developed.

Pharmaceutical firms have recognized the
importance of protease in the HIV virus. Protease
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clips apart two proteins in the reproduction process
of the virus. If these proteins are not separzted,
the virus cannot reproduce. The X-rays of the
protease structure show the exact lucation oa the
enzyme wvhere the cutting occurs. Scientists hope to
be able to design drugs that would fit into these
parts.

Similar technology has been used in developing
inhibitors of renin, for antihypertension drugs.
But potential AIDS drugs still face many
difficulties. The main obstacle is the size of the
protease inhibitors. At the moment, :in vitro
inhibitors are all too big to enter HIV-infected
cells. (Extracted from Chemistry and Industry,

6 March 1989)

AIDS resists AIT

Some strains of the HIV virus have displayed
reduced sensitivity to the only licensed AIDS drug,
AZT, marketed as Retrovir by Wellcome. Although the
compary says that no changes in the clinical
efficacy of the drug have been observed, Wellcome
last month sent out letters to doctors, advising
them of the discovery of resistant strains >f the
virus.

The discovery has been made by scientists at
Burroughs-wWellcome and the University of
California. So far, the strains have only been
found in samples from 11 people, seriously ill with
AIDS.

Experts at Wellcome say that related drugs,
such as Hoffman-iLa Roche's DDC and Bristol-Meyers'
DDA and DDI, could still be effective against
AZT-resistant strains. The use of a °cocktail® of
drugs in AIDS treatment could be stimulated by the
discovery of these strains.

The quest for new and better AIDS drugs is not
likely to be influenced by the discovery of
AZT-resistant strains. One promising development,
CD4 antibodies, works on a completely different part
of the virus.

A potentially less toxic version of Wellcome's
Retrovir has been developed by scientists at Tulane
University in New Orleans. Dipyridyl-AZT, as it is
called, was less toxic to bone marrow cells
in vitro, but has not yet been tested in animals or
human patients. (Bxtracted from Chemistry and
Industry, 3 April 1989)

Tree compounds may strip the HIV virus of its
povwers

Several compounds which interfere with the
addition of sugar molecules to the outer coat of the
human immunodeficiency virus are showing promise as
potentiiu. drugs against AIDS. Tests in patients may
begin shortly.

All three substances come from plants.
Biochemists have also been modifying the three
parent compounds, to try to improve their activity
against the virus. Drugs with greater activity can
be us~4 in smaller quantities, which means they are
less likely to be toxic.

The first of the three _.ompounds is
castanospermine, which is found in the seeds of the
Moreton Bay chestnut, Castanospernum australe.
Sclentists at King's College in London isolated this
substance in 198l. The other two compounds are
deoxynojirimycin (DNJ), extracted from the root of
the black mulberry tree, Morus nigra, and DMDP (short
tor 2,5-dihydroxymethyl-3,4-dihydroxypyrrolidine),
vhich is found in a tropical lequme.
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All three compounds are alkaloids and have
chemical groups wvhich resemble sugars.
Castanospermine and DNJ have groups similar to
glucose; part of DMDP resembles fructose. The
compounds interfere with the synthesis of sugar
chains.

when scientists first discovered this property,
they had high hopes that it might eventually lead to
a cure for viral illnesses such as the common cold,
influenza and herpes. Then, in 1987, three sspacate
laboratories working with castanospersine discovered
at about the same time that the compound vas active
against HIV. One of the groups was at Kev Gardens,
working vith researchers at St. Mary's Hospital,
Paddington. The others were in the USA and the
Netherlands. The teas in London also discovered
that DNJ and DMDP bad activity against HIV.

Although nobody really knows how these
substances have their effect, they all act by
inhibiting the enzymes., known as glycosidases,
responsible for trimming the sugar chains on the
glycoproteins. Experiments at St. Mary's have shown
that castanospermine and the related alkaloids act
not by stopping the production of the virus but by
rendering it non-infectious.

Of the three compounds tested at St. Mary's,
initial research found that castanospermine was the
most active against HIV. Unfortunately, a very high
concentration of the substance is required to have
any effect on the virus, which increases the
likelihood that it will be toxic as a drug.
Furthermore, there is no known source of the
compound other than Castanospermum australe and a
South American tree of the Alexa species. It is
also extremely difficult to synthesize
castanospermine.

A modified version of castanospermine may have
more potential, however. Representatives of the
pharmaceuticals company Merrell Dow, of Cincinnati,
Ohio, reported recently in the US that 6-butyryl-
castanospermine is 10 to 20 times more active
against HIV than castanospermine itself. Possibly.
the modified compound is broken down into
castanospermine within the cell.

Unlike castanospermine, DNJ is relatively easy
to synthesize. Pellows suggested to collaborators
at Oxford University that they might try modifying
the compound chemically to see if this increased its
activity. (Source: New Scientist, 26 November 1988)

Mouse models for AIDS study developed

Despite impressive gains in understanding
acquired imsune deficiency syndrome (AIDS) and the
human immunodeficiency virus (HIV) that causes it,
research on AIDS has been hampered by the lack of
suitable animal models. Only two animal species -
humans and chimpanzees - are susceptible to HIV
infection and, apparently, only humans develop
disease as a result of the infection.

In the past few veeks, however, significant
steps in developing mouse models for studying AIDS
have been reported by researchers at the National
Institute for Allergy and Infecticus Diseases and at
Stanford University where Malcolm A. Martin,

John M. Leonard, David S. Pezen, and colleagues
created what are known as transgenic mice that
contain intact copies of HIV proviral DNA. The
transgenic mice are created by micro-injection of
viral DNA copies into single-celled mouse embryos,
which are then implanted in females. Of the 64

micro-injected ova carried to term, 12 carried
full-length HIV proviruses in their chromosomal

ONA. All of these “founder” animals were healthy
throughout their lives.

when mated with non-transgenic males, one of
the founder mice - designated No. 13 - produced
offspring, 45 per cent of which developed a fatal
syndrome vwith symptoms that resembled some sysptoas
associated with human AIDS. In particular, skin
abnormalities and pulmonary lesions in the mice
appear similar to unexplained problems suffered by
AIDS patients. Infectious HIV particles wvera
recovered from these animals.

The offspring of two other founder anima.s
showed increased mortality rates but not the
characteristic disease syndrome, and virus could not
be isolated from them.

All but three of the transgenic mice vere
inadvertently destroyed in an accident in early
Decesber when the power to the laboratory was cut
off during routine maintenance. The accident has
set back the research about six months, Pezen says.

At Stanford, Joseph M. McCune and co-workers
injected HIV into mice with human foetal thymic or
lymph node implants. The chimeric mice, vhich were
first described earlier this year in a report from
McCuns's group, produce a transient wave of human T
and B lymphocytes and antibodies, producing an
immunological environment similar to that
experienced by HIV in humans.

Viral replication spread through the human
lymphoid organs in the chimeric mice injected vith
HIV. This will allow study of the progress of an
HIV infection at both the cellular and molecular
levels.

The tvo murine models are complementary. The
NIAID mice do not produce the CD4 T lymphocytes
susceptible to HIV infection, so the direct effects
of viral proteins and particles can be studied in
the absence of continued reinfection of immune
cells. By contrast, the Stanford mice contain the
human tissues that appear to be most susceptible to
HIV infection, so the process of infection and
initiation of disease can be followed in them.
(Reprinted with permission from Chemical and
Bngineering News, 2 January 1989, p. 8. Copyright
1989 by the American Chemical Society)

Druqg may suppress AIDS virus in animals

3'=-Pluoro-3'-deoxythymidine (FDT) is one of
many nucleoside analogs being studied zs weapons
against human immunodeficiency virus (HIV), which
causes AIDS. According to researcher Bo Oberg of
Medivir, a new company being set up in Stockholm to
develop antiviral agents, fDT is showing promise.
He finds that in initial trials on sonkeys infected
with simian imsunodeficiency virus (SIV), a close
relative of HIV, the drug is some four times more
effective in delaying the appearance of SIV antigens
in the blood as zidovudine (3'-azido-3‘'-deoxy-
thymidine, or AIT). Moreover, Oberg suggests that
FDT shoulc cause fewer side effects than AIT or
other agents being tested against the AIDS virus.
Medivir is seeking financial backing for its
research programme. (Reprinted with permission from
Chemical and Zngineering News, 19 December 1988,
p. 23. Copyright 1988 by the American Chemical
Society)

CD4 effective in treating SIV in smonkeys

Soluble human CD4 is effective i1n treating
rhesus monkeys with simian immunodeficiency virus,
according to researchers at the New England Regional




Primate Center and Biogen. Both SIV and MIV (the
AIDS virus :1n humans) bond to CD{ so that they can
enter target cells. Researchers found it difficult
to isolate the SIV from the monkeys during treatment
with soluble CD4. probably because the virus was not
ceplicating. It did not disappear., however. and
could again be isolaced after treatment vas halted.
(Extracted from New Scientist, 28 January 1989)

Cats and cows have their own versions of AIDS,
too

Scientists can glean a great deal of insight
into HIV Irom studying animals which harbour other
lentiviruses causing similar life-long infections in
their hosts. One example is the virus that
Mactthew Gonda and his colleagues at che Prederick
Cancer Research Facility isolated from cattle wvith a
wasting syndrome. Both the bovine disease and the
virus which causes it are comparable to AIDS and HIV
respectively. Pollowing infection and the
development of antibodies, the lymph nodes of the
animals become enlarged. Progressive weakness and
neurological degeneration follow.

Researchers have called the virus bovine
immunodeficiency virus or BIV. The extent of its
spread among cattle in the US and elsevhere is not
known. Gonda and his colleagues are studying the
virus, which appears to have similar structural and
mOlecular properties to its human counterpart.
Researchers are also developing tests to assc-. (he
prevalence of BIV.

The domestic cat is also host to severa.
retroviruses. Those most relevant to AIDS research
are feline immunodeficiency virus (FIV), which is a
lentivirus, and feline leukaemia virus (PeLV), a
C-type virus.

Niels Pedersen, of the University of California
at Davis, 1i1solated FIV in 1987 from a colony of
domestic cats. These had suffered periodic
outbreaks of disease since 1982. The cats had no
antibodies ro PeLV. The disease, which was
infectious, was characterized by diarrhoea, anaemia,
loss of weight, mouth infections, and neurological
and immunological abnormalities.

Researchets are studying the virus; so far,
its proteins do not appear to be related to those of
HIV, nor does it grow in human cells in culture.
There is no evidence of transmission of cthis virus
from cats to humans or vice versa.

FeLV has a longer history with a success story
which may prove valuable in the search for a vaccine
againsct HIV, Pirst isolated from domestic cats in
Glasgow more than 20 years ago, PelLV resembles HIV
in the way that it causes disease. Among other
things, PeLV causes lymphoma and lymphosarcoma
(cancers aftecting the lymphatic system), anaemia
and malfunctions of the immune system. The good
news for the cat and, perhaps, for the future of
vaccines against retroviral diseases is that
resesarchers have produced two vaccines against
PeLV. One of these is better at inducing a
protective immune response i1n cats than the other.

The more successful vaccine has been developed
by the same team, ied by Bill and Os Jarrett at the
University of Glasgow, that originally isolated FelLV
in 1964. Their vaccine uses an immunostimulatory
complex (ISCOM) to present viral membrane proteins
to th2 immune system in an array. The matrix that
binds the proteins together can also function as an
adjuvant - 1n other words, it can enhance the
ability of the protein to stimulate the immune
system,
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This vaccine, which is now in production, has a
success rate of more than 80 per cent in protecting
cats from leukaemia, providing they have no
antibodies to FeLV at the time of vaccination.

Using the vaccine or cats that have antibodies to
PelV, and 30 are already infected, can also boost
the level of antibodies capable of neutralizing the

virus. Re3esarchers at the Jarrett's laboratory are
currently trying to use the same technology to
produce a vaccine against HIV. (Source: New
Scientist, 25 March 1989)

Vaccines confirm seal virus

Researchers in the Netherlands have confirmed
the link between the disease that killed thousands
of common seals off European coasts last year and a
virus found in the sick seals. The results offer
wvhat the researchers call *final proof® that the
suspected morbillivirus, now known as phocine
distemper virus (PDV), is the direct cause of the
epidemic. They also demonstrate that vaccines for
canine distemper (CDV) can protect seals from PDV,
confirming that the nevw sorbillivirus is closely
related to CDV.

The ressarchers, led by Albert Osterhaus at the
National Inscitute of Public Health and
Environmental Protection at Bilthoven, inoculated
six healthy common seals, previously isolated from
contact with other animals, with vaccines against
CDV. They also inoculated two more healthy seals
with a “sham” vaccine. Next, they put all eight
seals in a closed environment and infected them with
material from diseased seals. Both of the seals
that received the sham vaccine became ill with the
virus and died. However, rne six immunized animals
remained healthy. (Sourc.: MNew Scientist,

14 January 1989)

Shapely molecules for foot-and-mouth

Rese@archers in Britain have determined the
shape of the virus that causes foot-and-mouth
disease (PMDV). Their results indicate that the
virus has a novel way of protecting itself from the
immune system. The discovery could also help
scientists to determine a better vaccine to the
disease.

Foot-and-mouth disease still kills lLarge
numbers of pigs and cattle throughout the world,
even though an effective vaccine has been on the
market for more than 40 years. In areas vhere the
disease is endemic, vaccination is the only way of
controlling the disease. The disease persists
partly because the present vaccine, which contains
dead virus, nasds to be kept refrigerated. However,
refrigeration is not alwvays possible in remote
areas. 1In some countries, including Britain,
farmers control the disease by slaughtering animals.

Work by Ravindra Acharya and collsagues at the
laboratory of molecular biophysics at Oxford may
lead to a stable vaccine. The researchers
crystallized the virus and then bombarded it with
X-rays, which are deflected by molecules in the
vitus. The researchers then built up a picture of
the virus by analysing the pattern formed by the
scactered X-rays.

FMDV belongs to the family of the
picornaviruses, which includes the viruses that
cause foliomyelitis and the common cold. They
consist of a single strand of RNA surrounded by
several copies of four proteins, VPL to VP4. The
researchars expected PMDV, like the other
picornaviruses so tar studied, to have a depression
on its surface. This depression enables
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Instead, the researchers found that FMDV has no
depressions on its surface.

FMDV seems to have Jdevised another way of
protecting its binding sites from antibodies. The
cesearchers found that the virus Ttaes tiny “bubbles”
vherever VPl occurs on its surface. VPl has a short
loop, the length of a chain 2% 20 amino acids.

These loops, the researchers believe, contain
the binding site as well as disquising it from the
host's antibodies. They shov up as fuzxy patches in
X-ray pictures because they contain variable
regions. The loops protect the virus by concealing
the receptor binding site. According to the
researchers, the variability of the loops
*camouflage the smill constant region within a sea
of constant va.iability”.

The host's immune system recognizes protein
molecules by their shape. The i1mmune system mounts
an attack on invading organisms by producing
antibodies wvhose shape depends on the protein coats
of the organisms. Although scieatists knov one
peptide, a sequence of amino acids, that could
induce cells to produce high levels of antibody
againsc FMDV., they do not know the shape of the
pepcide. 1If they knew its shape they could produce
a more effective vaccine. (Source: Nev Scientist,
18 Marct 1989)

Viral enhancing factor 3iscovered

A protein fragment that can help a virus
penetrate the stomach membranes of an insect has
been discovered by researchers at Cornell
University's Boyce Thompson Institute for Plant
Research. The fragment was obrained from the
Trichoplusiani granulosis virus (TnGV), which is
common among insects. When used in conjunction with
the virus, the protein fragment or “viral enhancing
factor” can increase the potency of the virus
against the cabbage looper larvae by 25 to
100 times. (Extracted from Chemica. week,

29 March 1989)

Research instrumsntation

Pluorescent DNA sequencer

Hitachi Ltd. is marketing a newly developed
fluorescent DNA sequencer, the Fluorescent Type DNA
Sequencer SQ 3000, that enabies DNA base sequences
comprising human genes to be decoded in about
3 hours, or 5-10 times faster than by existing
systems. SincCe this system does not use a
radioisotope, special precautions are unnecessary,
unlike converntional systems.

The
unit, an
analysis

nev system consists of a dbase cleaving
electrophoresis unit, and a3 base sequence
unit.

The DNA bases wvhose sequenczs are to be
determined are marked with a fluorescent substance,
then reconstructed and cleaved in such a way that
their terminal bases comprise f{ragmentary groups
consisting of A, C., G, or T. DNA fragments cannot
be seen with the naked eye., so the electrophoresis
method is used for classification. When an eslectric
field 13 1mpressed on an elaectrophoresis gel
containing the DNA fragment groups, these Jroups
undergo electrophoresis on a4 migration plate, with
the short fragments moving rapidly and the longer

fragments moving more siowly, eventually becoming
aligned in .ength order.

Next, a2 liser beam is directed onto the
migraticn plate from its side, the light reflected
from the fluorescent marks implanted earlier on thy
CNA fragments is photographed with a casera, then
data related to the detected positions and tims ace

p-ocessed vith a computer to determine the base
sequences of the target DNA. (Source: JETRO,
February 1989)
New microscopes reveal solecular aysteries .

The latest techniques in microscopy are giving
scientists a bird s-eye view of individual
molecules. Soon. sclentists may be able to watch
biochemical reactions take placse.

Researchers at IBM have announced that they
have formed an image of the internal structure of ar
isolated molecule with a scanning tunnelling
sicroscope (STM). Previously, aicroscopists could
fors images only of molecules arrangad in tightly
packed layers.

Robert Wilson and his colleagues at IBN's
Almaden Research Center in San Jose, California,
have successfully imaged single molacules of a blue
pigment. copper phthalocyanine. The msolecules were
“mounted™ on a layer of copper. The images reveal
clearly the internal atomic structure of the
distinctively shaped molecule.

The scanning tunnelling microscope works by
applying a small voltage between an atomically fine
needle and the object to be imaged. The electrical
potential encourages electrons to "tunnel” through,
either from the surface to the tip or vice versa.

The tiny tunnelling current is about halr 3
nancamp or 3o, and depends on the distance bef~seen
the tip and the surface. The tip scans the surface,
moving nearer or further away so as to maintain a
constant current.

In crude terms, wmicroscopists are measuring the
density of electrical chatge over the surface of the
mclecule. In technical language, they asasure the
density of states jnst below the Fermi level.

Until now, researchers have 1maged only arrays
of atoms or molecules, such as benzene, which have
been locked into a crystalline structure. Wilson
says that it 1s difficult to get :individual
molecules to stay still while being scanned. The
only way is to anchor the molecule to a su:zface., but
there are st:ll technical problems to be solved, he
said.

Meanwhile, 1n north California, & joint tesa
from the Lawrence Livérmore National Laboratory and
the Lavrence Berkeley Laboratory have obtained the .
tirst direct 1mage of a double strand of naked DNA.
Until now, the best pictures obtained have been
using the scanning tunnelling microscope, but this
technique requires the DNA to be coated with a metal. .
The DNA 1s mixed with a solution of potassium
chloride to prevent the strands from unwinding, and
a drop of the solution is deposited onto a graphite
surface. The image is not very clear but the
researchers say that they can see the helical turns
of the double hNelix - but again MiCroscopists
emphasize that they are not guite gsure how to
interpret the i1mages.

Scanning tunnelling microscopy requires the
material being imaged to be electrically




conducting. ONA does not come into this category.
According to the researchers. nowever. there is
enough electron mobility o allow tunrelling to take
place.

Dixon feels cthac there s still a lot to learn
about improving the image of simpler molecules,
rather than advancing to more complicated solecules
such as proteins and DNA.

A potentially far more powerful tool for

imaging biclogical moclecules is the atomic force
sicroscope (AFM), because it does not require the
saterial to be electrically conducting.
Paul Hansaa, {rom the department of physics at the
University of California at Santa Barbara, has been
using an AFM to image individual molecules of amino
acids and proteins.

The AFM wvas developed in 1986 by researchers at
Stanford University. It works like a miniature
record player. A shard of di2=ond scans tne surface
of the object, and the diamond's movement is relayed
to & spring attached to a sensor.

The technique looks set to take microscopy far
beyond what the STM can achieve. Hansma has already
obtained remarkable real-time .mazes of molecules as
they form polymers. He believes that APMs vill
eventually allow scientists to s+e moleculas docking
onto cells. (Source: HNew Scientist,

28 January i909)

New electrophoresis system to observe DNA

Tomy Seiko Co. (Tokyo, Japan) is offering a new
electrophoresis system for observing and/or
photographing (DNA). The system, which isolates
DMA, includes the TI-100 transilluminator and the
IC-100 camera unit. Unlike traditional
transilluminator systems, the new syscem does not
need a 3dark room for photography. Also, it needs
only &4 400 x 200-am. installation space. The
camera, vhich does not need a stand, features 3
1:1 magnification ratio. (Source: JETRO,
October 1988)

Cetus unveils DNA =equencing method

Scientists at Cetus (Emeryville, CA) say they
have demonstrated a new DA sequencing secthod that
uses the company’'s propristary GeneAmp PCR
technology and a thersostable DMA polymerase from a
bacteria found in hot springs. Because the DNA
polymerase used 1n the technique is active at high
temperatures, rapid sequencing can be done under
conditions that eliminate ambiguities encountered
with other DNA sequencing methods, according to
Cetus. The new method could have applications for
large-scale DNA sequencing projects, says the
company, including efforts to map and sequence the
human genome. (Source: Chemical wWeek,

4 November 1988)

DNA solvent

J. T. Baker UK has brought out Baker
Bio-Analysed, a high purity. low wvater, acetonitrile
solvent, which wvas develooed for biotechnology
applications, including DNA synthesis and sequencing.

Specifications include, low residue after
evaporation, low levels of trace metal impurities
and a small boiling point 1ange. It also has low
absorbance at critical vavelengths.

Contact: J. T. Baker UK, P.O. Box 9, Hayes
Gate House, 27 U«bridge road, Hayes, Middlesex.
(Source: Manutacturing Chemist. January 1989)
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System for culturing animal cells in high
concentration

Hitacki Ltd. has developed a system for
culturing anchorage-independert animal cells in high
cell concentrations that requires no manual changing
of the culture solution and which easily lends
itself to scale enlacgement.

This nev system introduces an innovative
technology that eliminates protein foams and
therefore enables twvo technologies to be applied in
combination - an oxygen supply technology that
permits air to be biosn into the cuiture solution
and a cell separation technology utilizing a water
repellent film. The company has already succeeded
in operating a bench scale system vith a culturing
capacity of 7 { for the continuous
high-concentration culturing of animal cells at a
concentration of 3 x 10’ cells/m ¢ /month.

Today, valuable medical drugs such as
interleukin and interferan are being synthesized by
animal cell culturing, but since only very small
quantities of these substances are secreted by the
cells, the development of a system for the
continuous cuituring of these animal cells with a
large-capacity tank at a high concentration
(1 x 107». 1 x xn‘ cells/m ) has been in need.

A continuous cell culturing test conducted over
a period of a sonth corroborated that cell viability
vas as high as about 90 per cent over the entire
period, so Hitachi plans to commercialize the systea
for use on an industrial scale. (Source: JE1RQ,
October 1988)

Horizontal tube reactor

With growing interest in continuous
fermentation processes, Maschinenfabrik Andritz AG
has daveloped a horizonial tubular reactor, with a
cross-flov gassing tube, in co-operation with the
Institute of Biotechnology in Graz, Austria. The
reactor has a high level of plug-flow, with
Bodenste1n nusbers betwsen 20 and 80.

The process is currently being tested to
produce a biopesticide from Bacillus thurinqiensis.
Details from: Dr. Xlaus Reichert, Maschinenfabrik
Andritz AC, Statteggerstrasse, A-8045 Graz,
Austria. (Source: Biotechnology Bulletin, Vol. 7,
No. 11, December 1988)

Prizevinnaers develop combined
bioreactor-separator

Chemical engineers at Aston Uni'arsity in
Britain have developed a cheap and efficienc way of
saking and separsting biological macromolecules on a
chromatographic column.

The researchers, Philip Barker and
George Ganetsos, produced a piece of apparatus that
synthesises the polyglucoside dextran from sucrose
using the enayme dextransucrase. The apparatus
instantaneously separates the poiyglucoside from the
other product of the reaction, fructose. This
combined °"bioreactor-separator” should be cheaper
and more efficient than the current methods for
axking carbohydrates. Biochemists could also use the
system to make other large organic molecules.

The reaction takes place on a chromatographic
column, packed with a polystycrene resin, that can
take chemicals in batches. A solution of sucrose,
together vith the enzyme, passes continuously down
the column, which 1s 250 centimetres long. As
dextran forms, it continues down the column until 1t
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is eluted. The other product., fructose, tends to
cling to the resin for a wvhile, so it is eluted
more slowly. The whole process takes about four
hours.

The neat trick about the process is that it
produces good yields of two products that are
important for commercial use. Because calcium ions
in the resin remove the fructose continuously. more
fructose - and dextran - forms to maintain the
chemical equilibrium. All the sucrose is,
cherefore, eventually used up in the reaction.

Ganetsos and Barker are nov planning to scale
up their process. They believe that it should be
possible to design a systesm to produce 20 kilograss
of the products per cubic setre of resin per hour.
(Source: New Scientist, 26 Novesber 1988)

Ncvoclone offers reduced interference

As part of its continuous programse of product
development, Movo Biolabs has incorporated the
latest in monoclonal antibody technology into its
ultrasensitive NovoClone TSH imsunocassay. To reduce
the possibility of cross-linking and interference in
some disease states, a "Fab® fragment antibody has
been included. Additionally, the calibration range
of assay has been extended to aid the msanagement of
nypothyroidism. Details from: Novo Biolabs Ltd..
St. John's Innovation Centre, Cowley Road,

Cambridge CB4 4WS or on 0223-341060. (Source:
Biotechnoloqy Bulletin, Vol. 7, Mo. 12, January 1989)

Mass producticn of enzywme for cancer diagnosis

Kyows Hakko Kogyo Co. Ltd. has succeeded in
mass producing N-acetylneuraminate lyase (NAL), an
enzyme for diagnosing cancer and inflasmatory
diseases by genetic engin(2ring. When combined with
neuraminidase (NED) for diagnosis, NAL can
accurately seasure the concentration of sialic acid
in the blood and is useful for early diagnosis of
inflasmmatory diseases such as gastric ulcers and
hepatocirrhosis. It is particularly useful for
identifying the presence of cancer cells after
surgery.

NAL is an induced enzyme and cannot be produced
unless a costly inducer (N-acetylneuraminic
acid, NAMNA) 13 added to a madium. This has been 2
big obstacle to producing it on an industrial scale.

The company has produced hybrid plasmids by
cutting chromosome ONA of NAL-producing strain
E. Coli K84 and incorporating them into plasmids,
and strains which can live on NANA as only one
source of carbon by introducing these hybrid
plasmids into mutation-treated NAL-defsctive
strains. These recombinants produce NAL wich about
3,000 times the efficiency of wild strains even when
no inducer is added. The company plans to proceed
with the cloning of genes for NED. (Source: JETRO,
October 1988)

Perkin Eimer's AmpliTag recombinant Tag
DNA polymerase .

Perkin-Eimer Cetus Instruments, pioneers of the
GeneAmp PCR process, have introduced AmspliTag, the
first recombinant form of Tag DNA Polymerase. Tre
nev genetically engineered enzy.e offers a number of
key advantages. For example, the possible presence
of unwanted thermostabie nucleases is eliminated.
since the eniyme is not purified from a thermostable
bacterium, And equivalent thermostability to native
Taq DNA Polymerase permits swi"ching to AmpliTaq
without modifying current protocols. Details from:
Perkin-Elmer Ltd.. Post Office Lane, Beaconsfield,

Buckinghamshire HP9 1QA or on 0494 676161.
(Source: Biotechnology Bulletin, Vol. 8, No. 2,
March 1969)

General

Scientists detect DNA using nev fluorescent
probe method

A nev process for detecting and measuring DNA
and RNA could lead to the development of faster.
more efficient diagnostic tests for diseases such as
cancer and AIDS and for birth defects. Scientiscs
at the wWorcester Foundation for Experimental Bioltogy
(Shrewsbury., MA) have developed a gene detection
aethod that uses two fluorescent dyes to "tag” gene
detectors. The transfer of energy between the two
dye earkers is then measured, vhich reflects the
presence of the DNA or RNA being sought.

The development is *a wondertul exasple of how
physical techniques can be used to solve important
problems in cell biology", according to
Dr. David E. wWolf, leader of the Worcester group.
The research vas a collaborative effort between
Drs. Wolf and Richard A. Cardullo, who arn
biophysicists, and Drs. Sudhir Agrawval and
Paul C. Zamecnik, who are experts on DNA and RNA
chemistry. The Worcester Foundation has filed for a
patent application on the new technique.

The fluorescent gene probe technology is based
on the synthesis of two oligonucleotide probes that
are complementary to adjacent sequences of the
nucleotide to be detected. Each coaplementary
sequence is labelled with a different fluorescent
molecule, i.e. fluorescein or rhodamine. The
emission spectrum of fluorescein overlaps the
absorbance spectrum of rhodamine. Fluorescein is
excited by blue light; rhodamine is not. Wuen
fluorescein absorbs blue light, it emits green
light. This wavelength is absorbed by rhodamine
which, it turn, emits red light. Such a phenomenon,
involving emission by fluorescein and absorbance by
rhodamine, howvever, does not occur in solution.

The scientists’ technigque relies on
non-radiative energy transfer. This electrostatic
transfer of energy only occurs if the emission
spectra of the fluorophores overlap and if they are
close to each other. Thus. when the probes are in
solution, there is no energy transfer. If, however,
both detector fragments hybridize adjacently to the
target nucleotide, they will be close enough for
direct aon-radiative energy transfer fros
fluorescein to rhodamine to occur (the optimal
distance is 50 to 70 angstroms). Rhodamine emits
red light as a result of the transfer; if the
detector fragments are not bound adjacently,
fluorescein emits green light only, signailing that
the target nucleotide is not present.

The novelty of the technique lies in the use of
dyes rather than the aore cumbersome radloactive
isotopes used in most procedures. According to
Dr. Wolf, the sensitivity of their system rivals
that of isotopic methods, and without the need to
perform blotting or auto-radiography.

The probe technology can be used to detect DNA
or RNA in intact cells or iiquid suspensions of
solubilized cells or tissue samples. It is not
necessary to isolate or pur:fy the target nucleotide
prior to anaiysis. Time-Consuming technigues of
immoD11121ng the target meteclial On & soiid
substrate are eliminated. In addition, the use of
two adjacent detector probes should decrease the
incidence of faise positives associated with binding
to single, larger prohes.




The potential applications to Jiagnostics are
obvious. As long as there is enough sequence
information td create complementary probes, and the
DNA is expressed in a high enough amount to be
detected {this can be accomplished via the
polymerase chain reaction. if necessary), this
procedure can be performed.

Another application of this technology is the
agasuresment of inter- and i1antra-solecular
distances. (Source: Genetic Enqineering News.
February 1909)

Method brings gene therapy sne step closer

«hen molecular biologists try to substitute a
foreign DNA sequence for a specific chromosomal gene
in cultured cells, the foreign sequence often
becomes ‘ntegrated into the chromosomes at randos
sites. Researchers at Howard Hughes Medical
Institute in Salt Lake City now have developed a
procedure that makes it easier to select out cells
that contain a targeted substitution from those
containing random insertions. The work thus brings
practical gene therapy one step closer to reality.
Mario R. Capecchi, Suzanne L. Mansour, and
Kirk R. Thomas targeted a mouse oncogene called
int-2 for replacement with a cloned version. If the
cloned version became randomly integrated into the
Cell's genome, the cell would become resistant to
one drug (G418). but not to another (gancyclovir).
If, on the other hand, the cloned version replaced
int-2 specifically, the cell would become resistant
to both drugs. Capecchi and co-vorkers found that
their method enriches 2,000-fold for those cells
that contain the targeted int-2 substitution. They
believe the method “should be applicable to any
gene”. (Reprinted with permission from Chemical and
Engineering News, 28 November 1988, p. 21.

Copyright 1988 by the American Chemical Society)

MBI develops host vector system to: gene
cloning in Bacillus

MBI moleculac geneticists
Dr. Michael Bagdasarian and Dr. Lakshmi Bhatnager
and MBI Trainee Chan Lee of Michigan Stace
University have established a host vector system to
clone and express genes Jderived from foreign
ortganisms in Bacillus subtilus, an aerobic,
food-safe organism. The Bacillus strain used does
not contain proteases (protein-degrading enzymes),
30 secreted proteins are not degraded. To test the
system, a thersostable glucose isomerase from an
anaerobic organism was cloned and expressed :into
Bacillus.

Dr. Bagdasarian, Or. Bhatnagar and Lee found
the cloned enzyme, used in producing high fructose
Corn syrups, is expressed very vell.

Protocols for cloning and expression in
Bacillus subtiius wvere originally developed 1n Japan
by Professor T. Imanaka, Osaka University, Osaka,
Japan, under a contract from MBI. Modifications
vere made at MBI for maximum enzyme expression, in
collaboration with researchers froa
Professor Imanaka's laboratory.

Additional studies continue at MBI to further
optinize the gene cloning system. This system will
allow production of enzymes for food processing that
are not normally found in food-safe organisms.
(Source: Bio-Connection, Winter 1988)

GCene target:.ng

A new technique might allow jenetic engineers
to precisely control where an implanted jene
attaches to a chromosome. Gene targeting might pave
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the way for effective treatment of genet:c

diseases. Perhaps 3 Jefective gene could be totally
ceplaced, according to B. Hogan of Vanderbilt
University School of Medicine. Although gene
transplants have now become routine. it i1s not yet
possible to direct a gene to a perticular location
of a specific chromosome. Pioneering wvork by

0. Smithies of the University of Wisconsin (Madison)
shoved that a gene might be taken up spontaneously
if it was similar to 2 native gene. ToO determine if
a gene has reached its tarqgec, a second gene is
attached to it, so that it can drop off when the
primary gene is incorpurated into its target
chromosume. The charactecistic of the secondary
gene vill not be expressed in cells which have
incorporated the primary gene at its target
location. (Extracted from New Yorh Times News,

29 Novesber 1988)

Hew enzyme isolated

Mitsubishi-Kasei Institute of Life Sciences'
{Tokyo, Japan) Laboratory of Glycoconjugate Research
has isolated a nev enzyme for dissecting saccharide
chains (oligosaccharides) out of cell surfaces
vithout killing cells. The new BEndoglycoceramidase
(BGC'ase) can separate the saccharide chain and
ceramide of different glycosphiagolipids on the cell
seabranes of living anisal cells. This will help to
clarify the functions of glycosphingolipids. which
vere implicated as modulators for cell growth,
differentiation, and adhesion via cell recognition
and interaction; receptors for bacterial toxins and
viruses; and cell surface antigens, including those
related to tumours. Also, cerebrosides,
glycoglycerolipids, and glycoproteins are not
hydroiyzed by the nevw enzyme. (Extracted from New
Tect.noloqv_Japan., November 1988)

Clever molecules for “thinking computers”

Biology rather than electronics may hold the
key to tomorrow's “thinking computers”.

Michael Conrad, of Wayne State University,
Detroit, discussed what he called *"high-1IQ
materials® vhose molecules could recognize patterns
in tomorrow's living computers. At a symposium on
bioelectronic and molecular devices Stuart Hameroff,
of the University of Arizona, presented work on
computers based on structures calied microtubules,
minute filaments of protein which exist in cellular
cytoplasma. He calls these “rature’s biological
computers”. Both scientists said that the process
of cognition consists of aclecular activities in the
brain’'s neurons.

The symposium haard how early biomolecular
devices vill consist of an organic substance
connected to an slectronic circuit. Researchers are
already vorking on a chip for processing visual
information which contains bacteriorhodopsin, a
light-sensitive substance related to the visual
pigment, rhodopsin, in human eyes.

A second, more advanced, class of device will
consist entirely of artificially engineered proteins
and organic polymers. The device could be used for
detecting chemicals. Isao Karube, of the Tokyo
Institute of Technology, has developed a “freshness
chip” which by 1991 will be built into packets of
€ish sold in supermarkects. It detects arcmatic
chemicals produced when fish decays, and will tell
customers, perhaps by a patch on the packet which
changes colour, if the £ish inside 1s spoilc.

Hameroff's research suggests that the signal
which a neuron transmits along its axon, or nerve
tibre, may not be the key event in neural activity,
but an effect of microtubular activity within the



axon. The signal may simply cause changes in cell
sembranes which allcw :ons to Zlow through the cellis.

Hameroff's long-term Joal i3 tO create an
artiticial brain made from jenectically engineered
cytoplasa. Looking far ahead, he sees :he
possibility of prograsming human characteristics
into such a structure.

Hameroff added :hat a more i(mmediate
application would be ar artificial cytoplasa which
would duplicate ti.e ~atiix of microtubules. Such a
atructure, he feels, would start to show unexpected
progerties. which researchers associate with
intelligence. In the next century. these msatrices
might lorm the “brains® :in self-correcting
calculators or intelligent word processors.

Another early application of biomcClecular
devices, proposed by Toyesaka Moriizumi of the Tokyo
Institute of Technology, is an artificial nose: a
logical place to start in trying to create an
artificial nervous system: the earliest brain
structures were devoted to the sense of ssell.
Hameroff predicted that an artificial nose might
appear vithin a Jdecade. (Source: New Scientist.
24/31 December 1988)

Unfolding the structure of proteins

The vay that proteins fold up into their
characteristic shapes is not random. Proteins,
biologists now believe, follow definite patterns
during folding, and fold into specific intermediate
forms before acquiring their final., stable shapes.
Studying the intermediate forms, hovever, is not
easy because these are so transient - an
intermediate structure may form, for example, within
the f{irst second of folding.

TO analyse the structure c¢f these
intermediates, scientists slow down the refolding,
or trap the intermediate forms during folding.
Researchers now use a new technique to determine how
many protons are chemically “nidden”.

As cthe protein begins to foid, protons become
protected within the folds. By immersing the
folding protein at a3 specific t:me in a solution
designed to label unprotected protons, researchers
can trap intermediate forms. From the position of
the protected protons, the cesearchers can then
analyse hov the prote:in has folded at each
intermediate stage.

Two groups of scientists have recently used
this technigque to study protein folding.
Jayant Udgaonkar and Robert Baldwin at Stanford
University in California looked at the way the
enzyme ribonuclease A, folded, and Heinrich Roder
and his colleagues at the University of Pennsylvania
in Philadelpnia, studied the intermediates forsed
during folding of the procein cytochrome c.

Both groups found that some components of the
final structure are fOrmed quite @arly. These
structures form a framework from which the final
shape is assembled. (Source: New Scientist,

] December 1988)

Poverful 1mmunosuppressant synthesized

Chemists az Merck Sharpe & Donhme Research
Laboratories 1n Rahway, N.J., have achieved Zhe
total syncthesis of the immunosuppressant agent,
PK-506. The compound 1s about 100 times s potent
as cyclosporin A, the leading 3rug now used to
sSuppress patients’' i1mmune systems (O prevent
rejection of transplanted organs.

In the short term, this accoeplishment gives
Merck 2 supply of the compound for further reseaich
in the YS. Furcher. i1t provides Merck chesists with
experience 1n tae chemistIy needed to make improved
analiogs that may have advantages over the natural
substance and to make subunits that may reveal its
acde of action.

In the long term, chemists everyvhere will
study the synthes:is for knowliedge of how to effect
changes at one functioral group without damage to
the wide variety of other groups ia such a
comp:icated moiecule. The Rahvay workers' st:ategy
vas to sake “northern” and “southern” poitions Of
the molecule, which contained most of the
dissymsetric carbon atoms, in high optical purity.
They then linked these subunits through additiornal
groups to close the 23-membe ed ring.

Interestingly. the synthesis of FK-506 was
carried out not by ths company’s pioneering
sedicinal chewsists but by the process research
departaent. Laed by erecutive director
Ichiro Shinkai, this department specializes in
commercial scaleups of reactions.

FX-506 was originally discovered about
two years ago by medicinal cheaist Toshio Goto and
co-workers at Pujisawa Pharmaceutical Co. in Japan.
They isolated 13.5 g of the agent from 3500 L of
fermentation broth of Streptomyces tsukubaensis
No. 9993.

Pujisava deposited a sample of the orjanisa in
a cuiture bank in Japan. To protect the company’s
interest., however, the cullure was not to be made
available to others for two years. So Shinkai
mobilized his group to get Merck its own supply of
the compound sooner.

Though FK-506 and cyclosporin A seeam chemically
dissimilar, their modes of action are remsarkably
alike. PK-506 is a mostly carbocyclic
lactone-lactam. Cyclosporin A is a macrocyclic
polypepcide. Both compounds inhibit production of
interleukin-2 and interleukin-3 as vell as
1 -interferon. Thess compounds stimulate the
overall function of a part of the immune syscem
based on T-lymphocytes.

One goal of aill the synthetic effort that has
gone into FPX-506 worldwide is to learn what part of
the structure is responsible for its
immunosuppressive action. In particular, chemists
have zeroed in on an N-ketomalonylpipecolace
segmant. The three sequential keto groups of this
segment may have unusual reactivity. (Bxtracted
with permission from Chemical and Engineering News,
pp- 29-30, 6 February 1989. Copyright 1989 by the
American Chemical Society)

Commercializing research

Two Coriiell University (Ithaca, NY) professors
are atteapting to determine the most effective ways
to finance and manage the transfer of basic
biotechnology research to the marketplace. In a
study expected to take three to five years,

John Preemar. of the Johnson School of Management and
Sctephen Barley of the School of Industrial and Labor
Relations will marry two theoretical bases of
organizational research - population ecology and
social network analysis.

By first categorizing ine patterns of
relationships existing biotecnnology companies have
generated, then examining how each company’'s
products were develsped, tested, f{inanced. and
macketed, the tvo hope to devise an organizational




model for “optimal® successful product
commercialization. The study - which is being
funded in its first year by a $689.J00 grant from the
MNational Science Foundat:ion (NSF) - may also be
useful to the YS Government and industry in their
efforts to remain competitive with Japan and
Western Europe. Freeman and Bbarley would be open to
allowing private sector organizations to help
support their research beyond the first year.
(Extracted from Bio,Technology. Vol. 7, March 1989)

New family of adhesion proteins Jiscovered

To f:ght disease zffectively. the white dlowa
cells of the immune system haeve to circulate around
the body in the bloodstream, vhile remaining ready
to Mmove into any site wvhere they sight be needed.
The cells reach their destinatiosns with the aid of
adhesion proteins that allov them to stick o cells
only in appropriate target tissues.

Several researchers report that they have
cloned ard seq ed the g for two of the
proteins that participate in these inceractions.
They find that the proteins have similar, but
unusual structures that mark them as belong:i:ng to a
novel family of adhesion proteins. They are joined
in the new famiiy by a third protein, with an as yet
unknown function.

Not oniy 13 the research helping to explain how
wvhite blood cells find their way around the body,
but it is also producing a better understanding of
inflasmation. It may, for example, provide new
therapeutic strategies for preventing the damage
that may be done by the wiite cells that participate
in acute inflasmatory reactions.

The two proteins described in this issue
madiate different kinds of white cell interactions.
One protein, the jJene for whicn was cloned by
Mark Siegeiman, Matthijs van der Ri)n, and
Irving Weissman of Stanford University School of
Medicine, is the “lymph node homing receptor”.

The homing receptor directs the cells that
carry it, which include dlood lymphocytes of both
che B and T type. into the peripheral lymph nodes.
It does this by binding to sites on the lining of
blood vessels called high endothelial venules that
serve as the port of entry to lymph nodes.

Lavrence Lasky of Genentech Inc., in South
San Prancisco, Steven Rosen of the University of
California, San Prancisco, and treir colleagues have
als0 cloned the lymph node homing receptor gene.

Michael Bevilacqua, Siegfried Stengelin,
Michael GCimbrone., and Brian Seed of Harvard Medical
School cloned the gene for the second adhesion
protein, which is known as ELAM-1 for "endothelial
lsukocyte adhesion molecule 1*. This protein is not
located on white cells, but appears on the lining of
blood vessels that have been stimulated by
inflammatory lymphokines, such as interleukin-l and
tumour necrosis factor. ELAM-1 attracts the white
cells called neutrophils to inflameJ sites where the
cells help to clean up rthe area by ingesting
bacteria and other detritus.

The tnird memoer of the new family is the
ptotein GMP-.40, which is so calied because it is a
granule membrane protein with 3 molecular weight of
140,000. Rodger McEver and his colleagues at the
University of Uklahoma 1n Oklahoma City have cloned
and sequence” the gene for tnis protein. The
function of GMP-140 13 unknown, but it, too, may be
also involved 1n

an adhesiosn prctein and perhaps
inflammation.

All three proteins have a mosaicC structuce.
sade up of a tandem array of sequences apparently
adcpted from sequences occutting in three other
types of proteins wvith diverse functions.

Each protein ts embedded in the mesbrane o. the
Cells that carry it so that a short segment on the
carboxy. end projects to the ceil interior while
most of the protein sequence is on the outside.
outermost pocrtion of each protein consists cf a
sequence of about 120 amino acids with a structure
typical of those of the animal lectins. °“This
family is quite different from the other fasilies
of ceil-cell adhesion molecules®, Bevilacqua says.
“and the first prominent Jdifference is the lectin
domain®.

The

Jnderstanding the function of the adhesion
molecules may have clinical implications. The
presence of the lymph node homing receptor can
influence metastasis sites for mouse lymphoma cells,
according to the Stanford workess.

ELAM-1, because it helps draw neutrophils into
inflamed sites. is a possible target for drugs to
combat potentially harmful inflammatory conditions.
Although the white cells are part of the body's
defeanses against foreign invaders, they can harm
notrmal tissues.

Activated neutrophils may contribute to the
lung damage sOmetimes experienced by people who have
been given high oxygen concentrations while on a
respirator and to the heart suscle dasage that may
occur vhen a blocked coronary artery is suddenly
reopenad, as May happen in heart attack patients who
are given clot-dissolving drugs. GMP-140 is likely
to be present on blood vessel valls at clot and
injury sites and may also play a -ole in these
conditions.

Further work on the adhesion molecules will
include efforts to determine whether blocking ELAM-1
and GMP-140 is helpful in reducing the untoward
efforts of neutrophil activation. (Extracted with
permission from Science, Vol. 243, 3 March 1989,

p- 1144, (J.-L. Marx). Copyright 1989 by AAAS)

Looking for nevw ways to read the genetic code

Genet1c engineering took off with the discovery
of restriction enzymes which cleave strands of DNA ac
specific base-pair sequences. Novw, researchers at
Trinity College, Dublin, in collaboraction with
colleagues in Paris and Belfast, are sesking new vays
to cleave DMA without having to use thess aniymes.

It successful, the research could lead to the
development of newer and simpler techniques for
reading the base-pair sequence of DNA, the molecule
which codes the genetic information in cells.
Typically, DNA is sequenced by cleaving it into
fragments, lining up the fragments in order and
reading off the base pairs at the end of adjacent
fragments.

Ultraviolet (UV) light and lasers are used in
the latest research to explore the complex
biochemistry which arises when UV radiation splits a
DNA base pair. Newv dyes and metal complexes, which
will oxydise or reduce specif{ic bases after
irradiation with UV light, are also being developed.

TCD photochemist, Professor John Kelly,
Protessor David McConnell, TCD department of
genetics, and researchers at Queen's Jnriversity,
Belfast, and at the National History Museum in Paris
are participating in a project which has drawn EC
tunding worth 230,000 ECU.
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It has been unown for some time that exposure
to UV light can Jamage DNA. 2icther by altering the
base-pair sequence. hence ciusing mutations, or by
inducing adjacent thymidine bases to form dimers,
linked by strong co-valent bonds, thus preventing
DNA replication essential to cell division. Most
organisms have repair sechanisams to overcome this
damage but, as is evident from the rising 1ncidence
of human skin cancets, there mechanisms, do not
alvays work.

The chemistry of DNA damage and repair is not
fully understood. Knowledge of how the damage take:
place and how a cell responds has .mportant
implications in nutagenesis and in environmental
carcenogenesis, 3 timely consideration given the
recent such-publicized concern about the °ozone
hole”.

The research team wants to look particularly at
forms of UV damage which are rare and for which
repair mechanisms are unlikely to exist. This could
point the vay towards treatment of UV induced cancers.

Work has already been done in this area using
naturally occurring DNA, but the Trinity team will
use synthetic DNA oligonucleotidas, small but
functionally characteristic strands of betveen 20
and 40 base pairs each. “We are going to use these
small DNA molecules as well as biological DNA",

Dr. Kelly said, to look for the effects .n DNA of
exposure to UV of varying intensity and wavelength
and to pulsed UV laser light.

There are three key areas of study: the
comparison of the photoreactivity of the synthetic
oligonucleotides when subjected to low and high
intensity excitation; an examination of any base
specificity vhich may become apparent under ihese
varied exposures; and the design and use of
photosensitive reagents which can be i1ntroduced to
help control DNA cleavage.

A UV-based process either with or without
photosensitive reagents would provide a useful
alternative to restriction enzymes, Dr. Kelly
e@xplained. white light, in the presence of strong
oxydizing,reducing agents which can attach to
specific bases before irradiation and then cleave
the strand at che required sites., is another
possibility.

Another major objective will be to study
two-photon DNA excitation ianduced by nanosecond or
picosecond UV laser pulses. Single photon
excitation can cause cleavage at guanine bases, and
guanine and thymine bases in particular will be
examined during double photon absorption.

"Standard”® oligonucleotides will be used - the
base sequence remaining constant while other
factors, .ncluding presence or absence of air,
alteration of lignht source and introduction o:
reagents, are varied. Analysis of the resuits will
be done using a range of techniques such as gel
electrophoresis and high performance liquid
chromatography. (Source: Technologqy Ireiand,
April 1989)

D. AMPLICATIONS
Pharmaceutical and medical applications

Antidepressant drug fignes malarial parasite

Doctors may s300n be 4ble to treat patiencs who
have malaria that resists antimalarial treatment -
with drugs notmally used to ccmbat depression.
Since 1961, new strains of the single-celled

parasite that causes aalaria, Plasmodium falciparum,
have emerged. These strains are resistant to
chloroquine, the drug that doctors have used
successfully to treat malaria for more than 10 years.

It appears that the parasite’'s cells resist thne
drug by preventing it from accumulating inside
theasslves. The cell pumps the drug out across its
meabrane. Scientists have recently discovered that
this process depends upon the level of calcium
present around the celis. Some drugs used to treat
depression, the tricyclic antidepressants, can block
the action of calcium on cell membranes. GDoctors
have alsoc observed that these drugs have a veak
antimalarial effect.

These observations led Alan Bitonti, a
researcher at the Merrell Dow Research Institute at
Cincinnati in Ohio and colleagues, to investigate
how the antidepressant drugs affect the accumulation
of chloroquine by the parasite’'s cells.

Bitonti and his colleagues took three strains
of Plasmodium: one was suscCeptible to chloroquine,
the second was a West African strain, resistant to
chloroguine, and the third, the Indochina strain,
was resistant to a range of antimalarial drugs
including chloroquine. The researchers incubated
@ach strain vith a mixture of chloroquine and
desipramine, one of the tricyclic group of
antidepressant drugs.

Desipramine, the researchers found, had no
effect on the amount of chloroquine accumulated by
cells of tha strain susceptible to chloroquine. The
amount of chloroquine accumulated by the Indochina
strain of the parasite increased tenfold in the
presence of desipramine, while the asount
accumulated by the West Africau resistant strain
increased threefold. Once accumulated inside cells,
the chloroquine could exert ics toxic effect upon
them.

Bitonti and his colleagues then tested the
effect of desipramine on malarial parasites in owl
monkeys. They injected the monkeys with a tesistanc
strain of Plasmodium, then assessed the effects of
rhe two drugs, Jdesipramine and chloroquine. Five
days afrer the end of treatment, the parasites in
the contrgl mon. ey had multiplied. The 3nimal had
568 x 10”7 parasites in each miczolitre - a
=housandth of a millilitre - of blood. The monkeys
given chloroquine alone had, on average, about
300 x 10”“ parasites per microlitre. But the
number of parasites was close to zero in the blood
of monkeys given both chloroquine and desipramine.
(Source: New Scientist, 18 Pebruary 1989)

Human trials planned for malaria vaccine

Phase I clinical trials soon will get under way
on an antimalaria vaccine developed by Biocine Co.,
Bmeryville, Calif. The vaccine consists of a
polypeptide fragment of the protein coating of the
sporozoite stage of Plasmodium vivax, one of the
principal causes of malaria throughout Asia and
Central and South America. Vaccinated subjects
should generate an immediate immune response whean
the micro-organism is injected into their
bloodstream by the female Anopheles mosquizo. Any
side effects and immune responses to the vaccine
will be monitored during the one-year trials. A
commercial product probably is at least five years
off, however Biocine uses recombinant-DNA techniques
to produce the protein in yeast cultures. The
company is a joinz venture between Chiron Corp..
neadquartered in Emeryville, and Ciba-Geigy.
(Reprinted with permission from Chemical and
Enginvering News, 5 December 1988. Copyright 1988
by the American Chemical Society)




Oriental therapy for AIDS

Chinese herbs form the foundation for the most
recent anti-AIDS drug to receive a patent in the
US. Yeng Hin-wing, a biochemist at the Chinese
Medicinal Material Research Centre in Hong Kong,
discovered GLQ223, a purified plant protein, in
collaboration with colleagues at San Franciasco
General Hospital and at Genelab, a company in
California.

GLQ223 is a component of one of 11 herbs that
slowed the growth of the human ismmunodeficiency
virus (HIV) in human cells during laboratory
trials. According to the research centre in
Hong Kong, the drug inhibits the replication of the
virus, which causes AIDS, in T-iymphocytes and
macrophages. In laboratory tests, it does this more
efficiently than zidovudine, a drug used at present
to treat people with AIDS. (Source: New Scientist,
4 February 1989)

Relative of zidovudine up to ten times more
active

Scientists in Sweden have announced the
discovery of a new drug tc fight the human
immurodeficiency virus. It is a relative of
zidovudine. Both drugs inhibit the viral enzyme,
reverse transcriptase, which is vital to the virus's
survival.

The new compound is called 3'-fluoro-
3'-deoxythymidine, or PLT for short. where
zidovudine has a nitrogen atom, FLT has an atom of
fluorine.

Bo Oberg, leader of a group of scientists from
the Karolinska Institute and the Swedish
Bacteriological Institute who tested FLT, says that
because FLT has a stronger effect on the virus than
zidovudine. it might be used in smaller doses than
zidovudine. Oberg says the drug is five to ten
times more active than 2idovudine in laboratory
tests. Tests on human cells from the bone marrow
suggest that. lixe zidovudine, FLT has an adverse
affect on the bone marrow. (Source: New Scientist,
4 February 1989)

Transatlanctic approach brings double-acting
vaccine closer

Researchers in the US are developing a new
strategy for a vaccine against AIDS which relies on
priming the cells of the immune system with a highly
specific antibody. The technique complements a
second approach to a vaccine against the human
immunodeficiency virus, in collaboration with
British scientists, which involves inducing
antibodies against antibodies.

The two techniques could ultimately work
together to produce a vaccine which would stimulate
both “arms® of the immune system - cells and
antibodies. Most researchers now accept that a
vaccine to protect against HIV would need to have
such a dual effect.

The work on stimulating antibodies against
antibodies - the so-called anti-idiotype strategy -
1s already well under way. The idiotype of an
antibody is the region of the molecule that
recognizes the shape of a particular antigen. An
anti-idiotype antibody is an antibody that binds to
the i1diotype of another antibody.

If an animal - a mouse, say - receives an
injection of purified antibodies which bind to a
particular antigen, the immune system of the mouse
recognizes those antibodies as foreign antigens.
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Some of the antibodies produced in response will be
anti~idiotype antibodies. These antibodies are
shaped like the original antigen.

Tran Chanh, Ron Kennedy and their colleagues at
the Southwest Foundation for Biomedical Research in
San Antonio, Texas, have been collaborating with
Angus Dalgleish at the Clinical Research Centre at
Harrcw in Middlesex, and his colleagues, in applying
these strategies to the problem of AIDS. The
technique could lead either to a therapy for
infected pecple or to a vaccine against HIV. Por
example, it might be possible to induce antibodies
which aimic the molecule to which HIV attacnes in
order to enter its target cells. These antibodies
would "mop up” the virus, preventing it froa
infecting cells.

Alternatively, if such antibodies were present
in uninfected people following vaccination, these
might be able to prevent the virus from gaining a
hold on the body. But a vaccine also needs to
stimulate the cells of the immune system, which is
where the nev line of attack comes into play.

Once the researchers have identified individual
cells specific for proteins from HIV, they will grow
each cell into a clone. These cells will have
receptors on their surfaces which will bind to the
viral proteins. The next step is to determine what
the functions of the celis are. The reseacchers
will be most interested in identifying cytotoxic
cells, which recognize cells that are infected with
virus and kill them.

After immunizing mice with the clones, the
researchers should be able to identify antibodies in
the mice that bind to the cells. It is cthen a
relatively simple step to produce monoclonatl
antibodies of the appropriate kind, which can be
purified.

Chanh and Kennedy are working on the hypothesis
that if those antibodies are then injected into a
person, they will seek out and bind to cells bearing
the particular receptor that the antibodies
recognize. By binding, they will stimulate these
cells to proliferate and become more active.

No one knovs whether such a reaction would be
capable of protecting a person against infection
with HIV. One reason to think that the strategy may
work. however, is that it can protect mice against
another viral disease, caused by Sendai virus.
Anticlonotypic antibodies against cells which
recognize Sendai virus, injected into a mouse that
has never been infected with this virus, will
protect the mouse against what would normally be a
lethal dose of this virus.

One objection to the anti-idiotype approach is
chat, at present, it would mean injecting people
witn antibodies made by mice. As well as producing
the desired anti-idiotype antibodies, the people
would also produce antibodies against the other end
of the antibody molecule. Some scientists fear that
this “anti-mouse” response could be harmful. A
vaccine for use in healthy peopie would need to be
as safe as possible. (Source: New Scientist,

4 February 1989)

AIDS druq patented

Genelabs Inc. and the University of California
at San Prancisco have received a patent for their
new anti-AIDS drug, GLQ223. The drug. composed of
purified plant protein, has demonstrated selective
inhibition of HIV antigen in both T-lymphocyte and
macrophage cells. Geneladbs has filed an IND
application with FDA and expects phase [ clinical




trials to begin in early 1989. (Source:
Marketing Reporter, 16 January .389)

Chemical

FDA approves five-minute AIDS test

A simple test that in five minutes can
determine whether antibodies to the acquired immune
deficiency syndrome (AIDS) virus are present in a
drop of blood has been approved for sale by the Food
and Drug Administration. It is intended primar:ily
for rapid screeninc of blood sampies in emergencies
and in doctors’ offices.

The test, called the Recombigen latex
agglutination test, is the first AIDS-related
diagnostic test that uses a genetically engineered
protein instead of pieces of human immunodeficiency
virus (HIV) itself. It was developed by Cambridge
BioScience, a biotechnology company based 1in
wWorcester. Mass.

Because the test does not require
equipment or highly trained personnel,
boon for blood screening in developing countries.
However, the test kit will cost $10 in the US, and
this would be too expensive for some of its intended
users. (Extracted vith permission from Chemical and
Engineering News, 19 Decesmber 1988, p. S. Copyright
1988 by the American Chemical Society)

sophisticated
it would be a

AIDS treatment?

Averol, a substance developed from sea sponges,
may be effective against AIDS, a German-Japanese
research team at the University of Mainz has
discovered. Professor Werner Miller's team shoved
Averol to be capable of blocking the suppressor
transfer RNA found in HIV cells, thus sloving the
spread of the virus.

The Prankfurt-based pharmaceutical concern
Magz, which holds the patent on Averol, 1is
developing an injectable solution of the drug and
hopes to begin clinical trials within a year.
(Source: #Manufacturing Chemist, December 1988)

US fi1rms push ahead with AIDS drug trials

US tirms are pushing forward with the
development of the CD4 protein that may be able to
prevent the AIDS virus from ittacking the key immune
system T4 cells., Researchers at Biogen,

SmithKline & Prench, Genentech and their respective
collaborators are starting phase one human clinical
trials with genetically engineered forms of the
protein.

Resea-chers from the Harvard Medical School and
Biogen Research Corp. have reported that the
gene-spliced CD4 protein reduces levels of the
AIDS-related simian immunodeficiency virus (SIV) in
rhesus monkeys. Moreover, levels of red and white
blood cells from bone marrow wvere raised
simultaneously.

In the monkey study, conducted at the
New England Rcgional Primate Centre, the researchers
ware unable to isolate SIV from infected monkeys two
weeks after the trial started. But two weeks after
treatment stopped the virus reappedred at original
levels.

SmithKline ¢ French expects to start phase one
human clinical trials early 1n Feoruary 1989
following the Jdecision by the US Food and Drug
Administration to give the firm the green light.

The first two trials will take place at the
walter Reed Army institute of Research in wWashington
and at Duke University.

Genentech started its phase one human clinmical
trials last August and i3 scheduled to complete them
in February but does not expect to report the
findings until la~er this year. The six sonth study
is being conducted at the US National Cancer
Institute, San Francisco General Hospital and the
Deacones Hospital ar Harvard University. (Extracted
€rom European Chemical News, 30 January 1989)

AIDS vaccine tested

MicroGeneSys Inc. vill begin clinical testing
of its “VaxSyn® HIV-1 AIDS vaccine in people who
test posictive for the ARIDS virus but who have not
ye: developed symptoms of the disease.

The vaccine was the first to receive FDA
approval in August 1987 for use in clinical trials
and represents a potential therapy that might
benefit the 1.5 to 2 million Americans as well as
many others .nrldvide estimated to be infected with
the virus but who are as yet disease-free.

“VaxSyn® is currently undergoing preliminary
testing at the Naticnal Institute of Allergy and
Infectious Diseases in Bethesda, Md., and at six
other NIAID-supported centres across the US. So far
it has been tested only in healthy. non-HIV-infected
people, many oi whom have developed immune responses
to the vaccine.

"VaxSyn* HIV-! 1s produced by genetic
engineering technology and contains the AIDS virus
envelope protein gplé0. Antibodies and T-cells
directed against envelope proteins often figura
critically in the body's defense against viruses.

Researchers know that HIV gplé0 elicits a
strong antibody response in people infected with the
virus, and the iatest study seeks to determine
wvhether boosting the 1mmune response can stave off
disease.

MicroGeneSys notes that as with the
non-HIV-infected volunteers in the ongoing studies,
the risk of this vaccine to HIV-infected volunteers
is unknown. However. investigators wvorking with the
vaccine have stated that imaunization with "VaxSyn®
appears safe during short-term follow-up with
initi1al doses of up to 640 micrograms. (Source:
Chemical Marketing Reporter, 13 March 1989)

Healthy donors with HIV help patients fight AIDS

A team of researchers in the UK is quietly
optimistic about a new treatment for AIDS. The
researchers have ‘“ound that a small group of
patients with AIDS have made remarkable recoveries
following infusions of antibodies taken from healthy
people infected with the human imsunodeficiency
virus (HIV).

The researchers, from three hospitals and the
University of Cambridge, found that “passive
immunisation®, as the therapy is called, is harmless
for the patients involved, uniike the most famous
AIDS drug, zidovudine, which has some sice effects.
The researchers found that the therapy removed signs
of infection with HIV from the blood of the patients
in the study - viral proteins Jisappeared soon after
the fi1:st infusion of antibodies. Subsequently, the
patients Decame well enough to leave hospital.

The study, which began in the spring, involved
10 people with AIDS o: the eatcly symptoms of AIDS.
The chief aim of this first pnase of the trial was
to see whether the therapy was toxic. Onae of the
researcners, Michael Youle from St. Stephen's
Hospital 1n west London, said that a larger study,




involving between 100 and 150 people, will begin
next year to evaiuate the therapy aore rigorously.

The present study involved healthy,
HIV-positive pecple. They donated quantities of
their dblood plasma to the subjects of the study. who
had early symproms of AIDS. All of the subjects had
suppressed levels of antibodies against HIV and had
high levels of viral antigens, notably the p24
protein from HIV, in their blood. High levels of
P24 in an individual correlate vith a higher risk of
AIDS.

The tescarchers found that, following
treatment, the level of p24 anctigen in the patients’
blood fell dramatically - probably due to the
antigen teing bound with the antibodies froe the
healthy donors. The group of donors suffered no
apparent ill effects.

The researchers say: “Unexpectedly, most
patients increased their level of antiviral titres
[antibodies to HIV] to levels beyond those expected
from the amounts of antibodies administered”. They
stress that suggestions that the patients begin to
manufacture antibodies to HIV again remain
“speculacive™ at this stage. (Source: New
Scientist, 3 December 1988)

Vaccines run up against a long incubation period

Researchers have tested, or are testing, at
least three vaccines in over a quarter of a million
people for their ability to protect against
leprosy. It will be some years before they know
vhether the vaccines have been successful. because
the first signs of leprosy can take from S5 to
15 years to appear after infection. It may be
possible tc detect protection against mild leprosy
within about five years, and severe le&prosy within
about eight years.

One of the vaccines being tested is a mixture
of BCG., the bacterium that provides immunity against
tuberculosis, and killed Mycobacter:um lepr3e, which
vhen live causes leprosy. Health workers are
testing this vaccine in 30,000 contacts of leprosy
patients in Venezuela. The first results of this
trial, which has been funded by the WHO's Tropical
Disease Research Programme, should be available by
1990. In Malawi, the researchers are testing the
same vaccine in a trial jointly supported by the
British Leprosy Relief Association and the Tropical
Disease Research Programme. Once 1ts initial phase
is completed - probably at the end of 1989 - the
trial will involve all 120,000 inhabitants of a
northern district where leprosy is highly endemic.
Results should be available after 1995.

The Indian Cancer Research Centre in Bombay has
developed the second vaccine. It comprises a
mycobacterium called the ICRC bacillus. Unlike most
strains of M. leprae, which are impossible to grow
in the laboratory, this one can be cultured. A
trial of this vaccine 13 under way in India’'s
Maharashtra State. It will eventually involve
40,000 household contacts of leprosy patients.

Researchers have also studied the ability of
vaccination with BCG alone to protect against
leprosy. BCG, one of the most powerful stimulants
of the immune system known, belongs to the same
family of mycobacteria that includes the bacterium
that causes tuberculosis (Mycobacter:'m
tuberculosis) and the one that causes leprosy

(M. leprae).

3cientists have tested the ability of BCG to
protect against leprosy over the past 30 years 1in
four major trials involving a total of 70,000 people

in Burma, India. Papua New Guinea and Ugqanda.
efficacy of the vaccine in protecting against
ieprosy ranged from 20 per cent (in Burma) to
80 per cent (in Uganda).

The

Another approach is to stimulate the Jdeficient
immunity of patients wvho have very severe or
“lepromatous”® leprosy with vaccines made of BCG and
killed M. leprae., or dased on other mycobacteria.
Trials currently under way in China, France, India,
the Philippines and Venezuela suggest that these
so-called ®immunotherapeutic vaccines® show some

promise. Only 2 few hundred patients have beern
treated so far, rowever. so the results are still
inconclusive.

Meanwhile. the race is on in several

laboratories to produce a synthetic vaccine which
includes proteins or sections of proteins from

M. leprae. A team from the Albert Einstein Coliege
of medicine in New York is also studying the
possibility of using BCG as a vehicle for proteins
from several disease-causing organisas, including
M.leprae and M. tuberculosis. The aim would be to
exploit the low cost of BCG (S.5 US cents), as well
as its good safety record, to produce a multipurpose
vaccine against these and perhaps several other
diseases. (Source: New Scientist, 4 February 1989)

Possible treatment for muscular dystrophy

Ismature muscle cells injected into mice with a
form of muscular dystrophy vere effective in
treating the condition, according to G. Karpati of
the Montreal Neurological Institute. Similar
studies have been done by researchers at Harvard
Medical School and Charing Cross and wWestminster
Medical School (London, UK). Although D.S. Wood of
the Muscular Dystrophy Asscciation is excited about
the possibilities raised by the research, app.ying
the technology %o treatment of human disease is
still far in che future. Some preliminary tests
could begin in humans in 1989. The injected muscle
cells apparently produced dys-.rophin, the protein
that is missing in muscular dystrophy patients.
injections in humans would have to be made about
every two inches, 30 total treatment might not be
feasible. Duchenne muscular dystrophy affects about
1 in 3,500 male births in the US. Most patients die
by their early 20s. The myoblasts injected into the
afflicted mice fused with muscle fibres in 39 of
70 test mice. The fused fibres produced 40 per cent
of the normal amount of dystrophir. (Extracted from
New York Times News, 7 March 1989)

The

New production process for endocerine precursor

Takeda Chemical Industries has developed a
practical process for endocerine precursor
production that employs gene recombination methods
rather than biological extraction of the substance,
which is only present in trace amounts in natural
sources. Endocerine, a 2,500 molecular weight
polypeptide, is a powerful vasoconstrictor possibly
implicated in abnormal hypertension. Takeda hopes
to develop an antihypertensive drug with the
endocerine precursor. (Eitracted from New
Technology Japan, March 1989)

Spider venoms for use in possible neurological
drugs

Cambridge NeuroScience 1s screening spider
venoms for possible neurological drugs. The firm
has received two $50,000 grants from NIH: one for
the resoatch itself and one for developing the
technigues needed for the research. The researchers
must deal with extremely tiny samples (perhaps
0.1 microlitres). Some spider venoms block
glutamate, which is an important neurotransmitter,




but which also can cause nerve death in stroke and
perhaps Alzheimer's Jdisease.

Pfizer is also researching spider venoms for
any biologically act:ve substances, which 1s a
tedious process. Merck is researching 3 variety of
venoas, aore for gaining a better understanding of
neurological function than for finding a specific
drug.

Cotnell University developed a techniquz in the
1960s to collect bae venom for desensitizing people
allergic to bee stings, but arachnids, wasps and
other venemous invertebrates aust be "milked”
individually, which is time--consuming. T. Eisner of
Cornell University says the threat of extisction of
aany plant and animal species makes it imperative
that resesarch into biological compounds they produce
be stepped up. (Extracted from Chemical wWeek,

8 March 1989)

Kaketsuken unveils vaccine

Kaketsuken, the Japanese research institute, is
planning to launch a recombinant hepatitis B vaccine
into the South East Asian and Chinese markets. The
institute expects to f.nalize its export plans
within the first six months of this year.

The vaccine was developed by the institute in
collaboration with Osaka University's Institute of
Molecular and Cellplar Biology and Japarn’s Science
and Technology Agency. The agency and the institute
have applied for patents in Japan, ths US and
Burope, for the recoatinant plasmid used in vaccine
production.

The vaccine is made from viral proteins mass
produced by a genetically amanipulated yeast. while
other Japanese firms are seeking similar deals,
Kaketsuken is the only native recombinant
hepatitis B vaccine mcker. The iastitute 1s
unlikely to prosper outside Japan until it reduces
its manufacturing costs. (Source: European
Chemical Mews, 23 January 1989

Cel-Sci plans IL-2 tr.als in UK

Cel-Sci, the US biotechnology concern, will
begin UK phase II clinical trials of its mammalian
cell-cultured interleukin-2 (IL-2) as an anti-cancer
therapy early next ysar. The trials will bDe headed
by Professor dDudley Dumonde and involve 30 patients
suffering from metastatic malignant melanoma at
St. Thomas's Hospital 1n London.

Previously. genetically engineered bacteriai
IL-2 given in very large doses has caused
significant toxic side-effects. Cel-Sci says it
gets round this because 1ts therapy involves a
sixture of lymphokines rich in the mammalian rather
than bacterial IL-2. In addit:ion, the mixture of
lymphokings act together to boost potency and lowver
the t.ecessary dosage. (Source: European Chemical
Nevs, 19 December 1988)

IL-2 as treatment for met.ustatic renal cell
carcinoma

Cetus Corporation has submitted a product
license application to the Food and Drug
Administration for approval of "Proleukin”
incterleukin-2 (IL-2) as a treatment for metastatic
renal cell carcinoma (kKidney cancer).

Currently, t"here is no approved or effective
treatment for metastatic renal cell carcinoma,

Prognosis ic quite poor, with the majority of
patients surviving less than one year after
diagnosis with metastatic disease.

The total number of renal cell c2ncer in the US
and Burope today is estimated at 80,000, with 35,000
new cases @ach year. More than 18,000 pecple die
annually from this disease.

The company began clinical investigation of irs
"Proleukin® IL-. as an anticancer agent in 1984.
Since then IL-2 has been videly tested against
NUMEroOuUs cancer types in human clinical trials
conducted at the National Cancer Instiute and
several other cancer centres throughout the US and
Burzope.

Scientists believe the mechanism of action for
IL-2 is to harness the body's ismune system to figut
off invasive cancer cells. As a member of the
family of immune system proteins known as
lysphokines, naturally occurring IL-2 acts as a
messenger betwveen white blood cells, carrying
important information used oy the cells to regulate
immune response. Interleukin-2 also promotes the
grovwth and development of certaia other cells and
can stimulate antibody production. Cetus’
Proleukin IL-2 is a genetically modified version of
naturally occurring interleukin-2. (Source:

Chemical Manufacturing Reporter, 12 December 1988)

Anticancer therapeutic trials

Phase I and II clinical trials are under way to
test Genetics Institute's (Cambridge, MA)
genetically engineered version of macrophage colony
stimulating factor (M-CSF), a possible anticancer
agent. M-CSP occurs naturally in the body and
regulates the growth and activity of monocyte and
macrophage blcod cells - cells that are involved in
protecting the body from foreign matter. The firm
says M-CSF “enhances the cancer cell-killing
ability” of human white blood cells in laboratory
studies. Genetics Institute also will look at the
compound’'s performance in bone marrow
transplantation, infectious diseases,
(Source: Chemical week, 8 March 1989)

and leukemia.

Brain cancer treatmeant advances

More than 200 patients will be involved in
Phase III clinical trials of Nova Pharmaceutical's
(Baltimore)} Biodel polymer drug-delivery system.

The polymer patch, surgically piaced at the site of
a brain cancer, gradually biocdegrades, releasing the
common cancer drug N,N-bis (2-chloroethyi)-
N-nitrosourea, known as BCNU. (Source: Chemical
Week, 8 March 1989)

Breast cancer drug succeeds

One in every ten women in the US will have
breast cancer; 40,000 vomen died from it last
year. Even after successful surgery, the cancer can
of course recur. But ICI Pharma, a division of
ICI Americas (Wilmington, DE), says a recent study
shows that postoperative use of its Nolvadex
tamoxifen citrate cuts the number of recurrencas
*significantly”. The anti-estrogen drug was tested
against a placebo in 2,644 “node-negative”™ women -
those whose cancer had not spread to the lympn nodes
under the armpit. Such cases represent S0 to
60 per cent of newly diagnosed patients, ICI says,
but in a third of those cases the cancer spreads to
other organs vwithin ten years. In this study, only
118 of the 1,318 women who received tamoxifen had
recurrences, versus 193 of the 1,320 women who




received
National
appeared
(Source:

placebos. Resulzs of this part of the
Surgical Adjuvant Breast and Bowel Project
in the New England Journal of Medicine.
Chemical Week, 8 March 1989)

Vector system to boost yields

UK biotechnology company, Oxford Virology
Limited, and Qlone Limited of Brisbane, Anstralia
have signed an agreement to exploit the baculovirus
expression vector system, which they hope will
reduce the costs of pharmaceutical and vac.ine
production.

The objective of the research programme is to
obtain higher yielcs of valuable proteins which
would normally be expressed only in mammalian
cells. Dr. Finlayson, Qlone's research manager,
says that the baculoviruses would overcome many of
the limitations associated with the use of
bacterial, yeast and animal cell culturing systems
and produce large amounts of protein relatively
inexpensively.

Products under consideration, already in
development by Oxford Viiology, include diacnostics
and vaccines for Hepatitis B, AIDS and the cattle
disease Bluetongue, as well as a bio-compatible
polymer with adhesive properties, developed by
Qlone. The adhesive will have applications for
dental and bone glues. underwater glues and
antifouling agents for ships.

Baculoviruses only infect insect cells. The
genome contains one of the most active promoters
known. Foreign genes from animals or organisms of
interest are intrcduced into the baculoviruses. The
baculovirus are then used to infect insect cells
which vill be grown in Large tanks, “tricking” the
insect cells to produce the large amounts of the
substance for which the foreign gene is coded
2.g. Hepatitis B antigens.

The process is environmentally safe as
baculoviruses are non-infectious to humans,
and plants. (Source:
12 December 1988)

animals
Chemical Marxketing Reporter,

Mononucleosis test

Oortho "Monolert”, a rapid test for infectious
mononucleosis, is now being offered internationally
by Ortho Diagnostic Systems Inc., a subsidiary of
Johnson & Johnson.

This product is the nation's first in vitro
diagnostic test to employ a synthetic peptide. It
is claimed that the new test can precisely pinpoint
acute mononucleosis earlier than existing tests,
which enables physicians to immediately rule out
more serious illnesses that have similar symptoms.

ortho "Monolert” is able to distinguish between
the disease in its acute stage and a patient’'s
previous exposure to the Epstein-Barr virus, the
causative agent of infectious mononucleosis. Such a
distinction was not possible through a single test
until now.

The product combines the accuracy of lengthy,
specialized tests detecting antibodies specific for
the virus with the speed of current screening
assays. With existing screening tests, about
20 per cent of patients with acute mononucleosis do
not sh-w a positive result and therefore are
difficult to diagnose. Among young children, up to
50 per cent may be difficult to diagnose for this
reason. In these cases, further specialized and

expensive tests are required to help make a
diagnosis. (Source: Chemical Marketing Reporter,
12 December 1988)

MS drug gets orphan status

Triton Biosciences (Alameda, CA) has started
Phase III clinical trials of Betaseron, a
genetically engineered derivative of human
interferon beta. The compound is being tested in
patients with relapsing or remitting forms of
multiple sclerosis, and the Pood and Drug
Administration has awarded it an orphan Drug
designation. Triton hopes the drug will slow or
stop progression of the disease. The trials will
involve 300 patients over a two-year period.
(Source: Chemical Week, 1S February 1987)

New DNA probe developed

A new probe, developed for testing DNA
contamination in drugs made by recombinant DNA or
monoclonal antibody techniques, cuts the hands-on
time required for that test from about 18 hours down
to 0.5 hours, and lowers the cost from $200-1,500
down to about $10C. According to Molecular Devices
(Menlo Park, CA), who developed the new test., those
are the standard times and rates for conventional
radioactive DNA hybridization methods. The company
also notes thac its device is sensitive to DNA
levels as low as two picograms, well below the
mandated maximum contamination level of
ten picograms that is typically the detection limit
of the other methods. The device makes use of a
biosensor: A biological reaction is initiated on
the surface of a silicon chip; the rate of change
in potential that occurs during the reaction
indicates the reaction rate and gives a measure of
the amount of resctants (in this case DNA
contaminants) originally present. The entire
Threshold System includes a semi-automated
workstation, a reader containing the biosensor unit,
an instrument control terminal, and software for
data collection, analysis, and report generation.
It sells for $28,000. (Source: Chemica. Week,

1 Pebruary 1989)

New TNF releasing system

Suntory (Japan) has developed a relaeasing
system for recombinant-gamma human tumour necrosis
factor (TNF) in collaboration with two university
research teams. The drug delivery system consists
of super-miniature capsules, or nano-capsules.
Gamma human TNP and other cytokinans are drawing
interest to their anti-tumour properties, but their
survival time in the human body is very short, and
large doses would bring serious side reactions. The
nano-cap.ules suggest a method of spreading out a
small Jose over several days.

The capsules are polyalkyl cyanoacrylate, and
are formed into 200-nm-dia. shapss in an emulsion
with an aqueous solution of gamma human TNP. Test
tube release continued to 3 to 4 days, and rat
experiments showed 30 hours continuous release.
(Bxtracted from New Technology Japan, December 1988)

GM-CSF cuts cholesterol

In a discovery which they described as "a
shocker® and "totally unexpected”, medical
researchers at the University of California,
Los Angeles (UCLA), found that
granulocyte-macrophage colony stimulating

factor (GM-CSFP) cut blood cholesterol levels in

seven out of eight patients by between 27 per cant
and 53 per cent.




GM-CSF is a genetically engineered version of a
Chem:ical naturally found in the human body, where it
stimulates the multipilcation of certain white blood
cells wvhich fight infections. The unexpected
results showed up during research on the iampact of
GM-CSF on eight patients suffering from severe
anaemia.

The GM~CSF used in the experiments, carried out
by UCLA's haematology-oancology division, wvas
produced by Genetics Institute, the US biotechnology
company. Other US companies producing GN-CSF
include Biogen and Immunex. But it may not be a
commercial success, given that it sust be injected
at least once daily - in contrast to Mevacor, an
anticholesterol drug manufactured by KMerck & Co.

(Source: Biotechnology Bulletin, Vol. 7, No. 11,
December 1988)

New anti-inflammatory coepound

Synergen's efforts to develop proprietary
products continued to make progress, including the
development of a promising new protein for the
treatment of arthritis and other inflammatory
diseases. Their scientists achieved an important
scientific milestone when they determined the
structure of a newly identified human protein that
appears to play an important part in requlating the
body's response to inflammation. This protein acts
as a2 antagonist of interleukin-l1 (IL-1), which is
one of the primary inducers of inflammation. The
davelopment of this protein may open the way to new
anti-inflammatory treatments for such conditions as
rheumatoid arthritis. With the completion of the
initial phases of research, attention is being
turned to the preclinical testing and production
process development that are cruc:al to this
compound's comwmercial application. (Source:
Company News Release, November 1988)

Scripps work on vaccine

Scripps Clinic and Research Foundation
(La Jolla, CA) will carry out preclinical and
clinical studies of a vaccine for B-cell lymphocytic
leukaemia. Scripps has developed synthetic protein
fragments that mimic antigens on the surface of
malignant B cells. The antigens drive an immune
response against the malignant cells. Scripps will
make vaccines containing adjuvants such as Detox to
hike the response. Each year, about 13,000 new
cases of lymphocytic leukaemia are diagnosed, and
more than 5,000 deaths occur. (Source: Chemical
week, 22 Pebruary 1989)

Leukaemia test products win approval from FDA

Pood and Drug Administration has approved three
tests for the detection of antibodies in blood to a
retrovirus called Human T-Lymphotropic Virus Type I
or HTLV-1, which has been linked to a rare form of
leukaemia.

The companies licensed for the new test are
E.I. du Pont de Nemours & Co. together with Piotech
Research Laboratories, Abbott Laboratories, and
Cesllular Products Inc.

HTLV-1I
a leukaemia

18 a distinct retrovirus assoclated with
called Adult T-cell lymphoma which may
appear in a small number of virus-infected
individuals 20 to 40 years after they are i1nfected.
HTLV-1 has been separately associated witn a
degenerative neurologic disease called tropical
spastic paraparesis.

Because there i3 evidence this Virus 1s
transmitted through blood products, FDA recommended
that blood banks screen donated blood and cellular

blood components. FDA advised that blood benks
should quarantine and destroy units of blood that
are determined to be reactive to the tasts.

The agency also advised that donors should be
deferred when follow-up tests confirs antibodies to
HTLV-1 or when the donor has a repeatedly reactive
screening test on more than one donation.

Although studies show only about 1 pet cent of
HTLV-I infected people develop leukaemia and even
fever suffer from the blood disorder,

Dr. S. Gerald Sandler, American Red Cross associate
vice-president for bloud services, says his
organization plans to use the screening test at all
of its blood banks

The Red Cross is in contract negotiations with
Abbott Labs for its test kits and wholesale
screening of Dlood donations should begin by early
aext year., he says.

In its recommendations, FDA asked that blood
banks consider notifying and counselling donors
vhose blood has tested positive by both the HTLV-I
screening test and follow-up tests. FDA further
said that the new tests cannot reliably distinguish
between antibodies to HTLV-I and HTLV-II. another
retrovirus vhose ability to cause discase is
unknowvn. Deferred dcnaors should be told not to
share needles for injections, should be discouraged
from breast feeding infants and should be counselled
about sexual activities.

HTLV-I is spread by the same means as the more
virulent retrovirus HIV that causes AIDS. Both are
transmitted by sexual contact, exposure to
contaminated blood, contaminated needles and from
infected mothers to nursing babies.

HTLV-I is a major problem in Japan, where an
estimated half million people are infected. To a
lesser extent, it also is prevalent among
Japanese-Americans in Hawaii. Infection also exists
in the Caribbean, Cencral Africa and some
metropolitan areas of the US. (Sovrce:
Marketing Reporter, 5 December 1988)

Chemical

Poison-less gas

Until now, civilians have had little defense
against chemical varfare weapons. Soldiers have
used gasmasks and ciean su.cs to vard off the “winds
of death”, but civilian populations have suffered
slovw, painful death or crippling injury from the
poisonous clouds. Now, ressarchers at the Southwest
Poundation for Biomedical Research and the
University of Texas at San Antonio have found a
vaccine which may make a particular chemical weapon
called mycotoxin T-2 as harmless as an aerosol room
freshener. Mycotoxin T-2 penetrates tre cells of
the skin and lung, causing them to peel away. The
vaccine, developed through a three-year $1.3 million
grant from the US Army, counters the gas by keeping
the toxic substance from attaching to the cells.
foundation researchers are now working on a vaccine
against the nerve gas Soman. (Source: BioBytes

San Antonio Biotechnology News and Information,
Dublin ~ McCarter & Associates, March 1989)

New process for producing anti-inflammatory
agent from blue—green algae

A research team of the Department of Applied
Chemistry for Resources, Paculty of Engineering,
Tokyo University of Agriculture and Technology, has
developed a new process for producing an
anti-inflammatory agent, or superoxide
dismutase (SOD), from marine algae. The gene
recombination process is known as a method for




producing SO0, but the new method cultures
blue-green algae and produces 50D efficiently by
supplying the aljae with light and oxygen.

Micro-algae zepresented by Chlorelia, are used
in various foods as a2 source of protein «nd fat, but
research is in progress to use various algae for
producing a number of biologically active substances
of high added values in addition to nutrieats. Jor
example, attempts are being made to produce
anticarcinogens from algae. The new process is a
result of research in pursuit of high added vilues.

SOD decomposes superoaide radicals which are
toxic substances in tue body, inhibits skin tissue
aging and prevents freckles.

In the experiments, blue-green algae vere added
to 80 ml. of potassium phosphate buffer to make a
cell concentration of 3 wg.- ml., then cultured for
two days at 3J0° C under a light condition and a datk
condition. To ascertain the influences of the gas
phase during culture with respect to SOD generation,
culture vas performed in a gas phase consisting of
air and in a gas phase in which the air was replaced
with oxygen.

As a result, it was found that culture under a
light condition provides twice as much productivity
as under a dark condition, and that culturing in a
gas phase by replacing air with 100 per cent oxygen
provides a productivity twice that of in air. It
vas also found that when light is irradiated and
culture is performed in a gas phase by replacing air
with 100 per cent oxygen, productivity is improved
by 3.5 times that of culture in a dark, air
environment .

Research will be continued with the objective
of commercializing the new process. (Source:
JETRO, January 1989)

Implantable qlucose sensor expected soon

For patients afflicted with insulin-dependent
diabetes mellitus (IDDM}, controlling blood glucose
at near-normal levels can best reduce the dissase's
long-term, life-threatening cardiovuscular side
sffects. An implantable glucose sensor would
greatly aid in controlling insulin delivery to IDDM
patients.

Over the past ten years, experimenters have
been attempting to devise a sensor of suitable
selectivity and stability that can be implanted in
an appropriate site in the body. MNow, it appears
that the first such sensor, using subcutaneous
needle placement, should be available soon for 24-
to 48-hour test monitoring of glucose levels in
hospitalized patients.

Both enzymatic and nonenzymatic approaches for
constructing an in vivo sensor have been under
study. Within the next 6 to 12 months, nesdle-type
prototypes based on the enzymatic approach should be
available for initial clinical studies in Europe.
These first sensors will be from groups headed by
E. Pteiffer (University of Ulm Medical Clinic, Ulm,
PRC) and Uwe FPisher (Central Institute of Diavetes,
Karlsburg, GDR).

In the US, Pood and Drug Administration
investigational device exemption approval will be
needed before commencing initiai clinical studies,.
Extensive animal festing most likely will continue
throughout the clinicals to work out any material or
design problems - especially difficulties in the
stability of the tissue-prosthesis interface,
particularly for longer-term implants.

-65-

Lemuel Wingard (University of Pittsburgh) and
Manuel Alvarez-lgaza at Cranfield Iastitute of
Technoiogy (Cranfield, UK) are experimenting with
alternative stabilized-enzyme-bascd apprcacnes tn
soive problems of selectivity and long-tera
stability, using ismobilized secdiators or structures
to give direct electron transfer without the use of
oxygen or the formation of hydrogen peroxide.

Further ressarch breakthroughs are needed,
hovever, to reduce these alternatives to practice.
These include devising methods to obtain direct
electron transfer from the glucose-uxidasa
enzyme-cofactnt complex to an elcctrode surface
vithout the need for mediators, and the synthesis cf
less labile oxidation-reduction catalysts that
retain a high selectivity for glucose.
Crystallization and X-ray diffraction studies of
deglycosylated oxidase to obtain evidence for the
active site three—dimensional structure of the
enzyme-cofactor complex should aid progress on newer
glucose catalysts.

Also, to devise 3 longer-term implant, the
probles of tissue encapsulation - which can alter
response time - must be addressed. Edmund Spaeth
(Baxter Technology and Ventures Division of BRaxter
Healthcare, Irvine, CA) presented promising animal
data on minimizing and stabilizing tissue capsule
formation by means of sensor membrane surface
texturing. (Extracted from Big/Technoloqy, Vol. 7,
February 1989)

Livestock applications

Wellcome advances on virus

Researchers at Wellcome Biotech and Oxford
University have unveiled a potential route for t.e
design of foot and mouth and other vaccines. The
scientists have determined the structure of the foot
and mouth virus. According to Or. Fred Brown, head
of virology at Wellcome Biotech, this should assist
in the development of improved and novel vaccines
and may lead to the design of antiviral drugs.

Brovn and his colleagues have discovered that
the virus has a protruding peptide on the surface
which acts as a potent peptide vaccine. As this
protrusion is believed to be involved in viral
attachment to cell surfaces, this may also be a
target for synthetic anti-viral drugs.

Poot and mouth disease is a commercially
devastating condition of farm animals. Brown
believes developing countries would benefit from
synthet ‘c vaccines because they would not have to
spend resources keeping virus-based vaccines cool.
(Source: EBuropean Chemical News, 27 Pebruary 1999)

Ozone reaction control system for fish cultures

Tohoku Air Conditioning Engineering Co. Ltd.
has developed an ozone reaction control rechnigue
and, by applying it, has develioped a culture systea,
called Bio~-Mate (BM) System, that is remarkably
effective in growth promotion and disease prevention.

Ozone, known for its disinfection properties
and for promoting biotic activity, is sometimes
referred to as the vitamin in air. When it exceeds
a fixed concentration, however, it generates toxity
at a rapid reaction speed, so its range and method
of use is limited.

To cope with this disadvantage, the company
developed an ozone reaction control technique
jointly with academic circles, such as Tohoku
University, and announced the technique as an Ozone




Reacrion Variabilization Technology. Specifically.
it developed a technique to Jive ozone a secondary
glasma treatment that suppresses the ozone effect
and, at the same time, expands the range of the
effect. In the BM Systesm tnat applies this
technique, high-tension electricity is discharged in
air compressed by a compressor to obtain air in
vhich ozone atomic nucle: and electrons are
vell-balanced in plassa foram. By bubbling the
plasma ozone air in vater, the water is disinfected
and the volume of dissolved oxygen is notably
increased.

The technique's outstanding characteristic is
that plasma ozone control enables selective
disinfection, so in the BM Systes the ozone’s
disinfection effect is so controlled as to kill off
only bacteria of less than 10 u & and to prevent the
ozone's effect on algae {50-100 i m) which are
necessary for fish subsistance.

The BM System kills various bacterlia in water
to prevent infectious diseases and, at the same
time, has the effect of helping diseased fishes
recover. Using this system increases oxygen
dissolved in the water from 100 ppm to S00 ppe, or
to 5 to 10 times that of the ordinary method of
blowing oxygen into the water (20-50 ppm), which has
the effect of activating fish metabolisa and
promoting growth. Operating the systea with
15 goldfishes about 2 cm. long in a water tank
showed that five of them grew to 25 c®. in one yea:r
and the others to over 15 cm. At the present stage,
eels and other fishes are being <iltured at public
experiment stations, and reports are that their
grovwths are 3 to S times faster than other aethods.

The 3ystea provents oxygen deficiency, enables
mass fish culturing in limited spaces. eliminates
the need for drugs, enables reduction of running
costs, and the water in the cuituring tank is not
contaminated 30 much due to ~he ozone's cleansing
effect. (Source: JETRO, February 1989)

Yaccine against theileriosis parasite

A vaccine for the theileriosis narasite might
be developed to prevent East Coast f:ver or muguga
in cattle. The parasite, which is transmitted by
ticks, has a life cycle similar to that of the
malaria parasite. The tick injects sporozoites into
the bloodstream of cattle. Monoclonal antibodies to
the coat proteinz might be effective in keeping the
sporozoites from entering lymphocytes. The
parasites then develop a pyroplasm stage that
infects red blood cells. At this stage it is
possible to analyze viral DNA without contamination
with bovine DNA. A problem in ridding a cow of the
infection is that the virus can replicate as the
cell is dividing, so each daughter cell has the
virus within it. Viral antigens can appear on the
surface of infected cells, and this can allow
cytotoxic T cells to attack the infaected cells.
Scientists would like to find out what the antigen
is that prompts such an attack. The antigen is
probably very small, which makes it hard for the
immune system to detect. The disease threatens
25 million cactle in 12 countries in Bast and
central Africa. (Bxtracted from New Scientist,

11 Pebruary 1989)

New rinderpest vaccine available

A new recombinant vaccine against rinderpest
has been Jeveloped by researchers at the University
vl California (Davis), under an $870,000, three-ysars
co-operative agreement with che US Agency for
International Development. Rinderpest has wiped out

herds of cactle in Asia and Africa for hundreds of
years. After USDA approves the vaccine for export,
further small-scale testing will be perforsed in
Africa o>n cacttle held in containment., pending the
approval of the host governments. Ranchers will be
able to vaccinate their cattle against the
rinderpest virus at a low cost, after the testing is
completed, according to the Agency for international
Development. Rinderpest i3 a viral disease that
kills two million cattle and buffalo per year. It
cause: pneusonia and bloody diarrhoea in livestock.
Although the disease is under coatrol in the Western
wWorld, 1t is stil! prevaient in Africa and Asia.
Previous attempts at eradicati:on have set with snized
success.

Virologists at the University of California at
Davis predict that their vaccine will vipe out
rinderpest, because it is as easy to administer in
developing countries 2s the smallpox vaccine.
Farmers can grov their own supply of the vaccine in
the form of scabs on a single vaccinated calf. This
is similar to the scab made by a smallpox
vaccination, and contains enough material to produce
between 200,000 and 300,030 doses of the vaccine.

If successful it wili: be made available free of
charge to any country that wants it. Scientists
have already tested the vaccine 1n the US at the
Plum Island Animal Disease Center :in New York The
tests were successful: 15 vaccinated animals
survived doses of rinderpest 1,000 times as strong
as levels which are norsally fatal. Four
unvaccinated animals died vithin seven days of being
exposed.

All that farmers have tc do is to shave hair
from the abdomen of a vaccinated animal, scratch the
area, and wait for a scab to form. They then scrape
off the scab and make a suspension of it in salt
solution. To vaccinate another animal, a farmer
need only break the skin, and apply the virus
suspension to the cut.

Rinderpest - which means “cattle plague” in
German - attacks the gut, and causeés bloody
diarrhoea and pneumonia. Infected animals rarely
cecover.

The virus in the new vaccine is not affected by
heat so farmers do not have to store it in the cold.

The new vaccine ma’ have other uses. It will
be tested on a dissase related to rinderpest called
peste des pecits ruminants that kills goats and
sheep, espacially in West Africa. The vaccine may
also offer protection against human measles and
canine distesper.

The vaccine was developed by placing two genes
from tie rinderpest virus into the vaccinia virus.
The haemagglutinin and fusion genes code for
rinderpest virus proteins that set off an immune
response in animals inoculated with the vaccine.

(Extracted from Chemical Marketing Reporter,
28 November 1988 and New Scientist, 3 December 1988)

Brucellosis vac.ine test

Recently several research groups, including one
led by Texas A & M University veterinarian
Garry Adams, have developed experimental vaccines to
prevent brucellosis, a devastating disesase that
causes abortions in animals and can cause undulant
fever in man, 3ing alternative technologies. The
Texas research group used transposon-based
mutagenes:s to inactivate normal outer-membrane
lipopolysaccharide synthesis in B. abortus. The




resulting mutant bacterium no longer causes Jdisease
in mice or goats. And so flar it Jdoes not revert to
its original pathogenic state, Adams says.

TO begin testing the product., Adams and his
colleagues inoculated cattie with a killed version
of the bacterial vacc:ine early in 1988. Because the
B. abortus pathogen and other experimental vaccines
behave very differently in mice and goats than in
cattle, the latter must be used to evaluate
vaccines. To get statistically valid results, at
least 2S animals are needed in each of the four test
groups in the curreat study. (Extracted from

Bio/Technology., Vol. 7, February 1389)

Algae and bacteria bring a breath of fresh aic
to pigs

The cmbined efforts of algae and bacteria
could provide a solution to the Dutch sanure
mountain. Howard Pallovwfield and Ivo Svoboda, of
the West of Scotland College near Ayr. have
developed a process that acts like an ecosystea in
miriature, doing exactly vhat nature would do with
the wvaste - but in a limited space and without
harming cthe environment.

The traditional way of disposing of pig
slurry (faeces) is to spread or spray rhe msuck on
the land. But most pig farmers, in Britain as wvell
as the Netherlands, have too little land on which to
spread their slurry. If they put on too much, or
spread during the winter when the soil is
waterlogged, the slurry simply runs off into the
river system. Pig farmers also face frequent
complaints from the public about the smell of their
facrms.

Pig slurry is not only very smelly, but it is
also a formidable pollutant. The slurry is rich in
organic msatter, which uses large amounts of the
dissolved oxygen in freshwater as it decays., and in
nutrients such as nitrogen and phosphorus. These
nutrients encourage algae to grow, which also use up
valuable oxygen, both at night when photosynthesis
stops and when they decay. Nitrogen, in the form of
nitractes, is also troublesome in freshwater
supplies. In many parts of Britain, the nitrate
levels in drinking vater exceeds European Commission
guidelines.

what Fallowfiesld and Svoboda have done is to
develop a process in which bacteria and algae use
the nutrients in pig slurry in a useful way.
Bacteria break down the organic content of the vaste
to produce heat and the rzvw materials to feed the
algae. The algae then take over and use the
nitrogen and phosphorus left behind.

The two scientists have built a pilot plant
that deals with the excrement of 300 pigs and
100 veaners. The slurry from the pigs collects in a
large underground tank. GCvery hour, some of the
slurry is pumped into another tank, the aerobic
reactor, which holds about 24 cubic metres of
liquid. A motor-driven aerator Xeeps the oxygen at
the right level for the various bacteria to get to
work on the organic matter.

In the reactor, the bacteria produce heat,
carbon dioxide, ammcnia and other nutrients. The
heat 13 siphoned of.' and transferred to warm the pig
house, while the car»on dioxide is released into the
aif. By the time the temperature inside the reactor
reaches about 35° C, the nitrifying bacteria have
converted all the ammonia into nitrate. This is the
best form of nitrogen for the algae to use.

After about two-and-a-half days in the reactor,
the slurry 1s pumped out and allowed to settle.

The

result 1s a liquid that ilcoks rather like cold tea
and is virtually odourless. It is now ready for the
second stage, the aigal pond.

The treated slurry trickles into the pond or
racevay, a2 shallow system of channels wvhere tne
algae are instailed. The pond. about
13 square metres in area and 34 centimetres deep, is
cpen to the air 30 that sualight can supply the
energy needs of the algae., vhile the slurry provides
the nutrients. An electrically driven paddle keeps
the algae-iaden solution circulating :in the racevay
until, after about four-and-a-half days, :zhe
eff uent overflows into a collection tank.

The slurry is now safe to disquard - atter
treatment, the amount of oxygen it needs for the
final staces of decomposition is reduced by
89S per cent, and the algae have removed between 40
and 60 per cent of the phosphorus and nitrogen. The
solution left is almost pure vater and algae.

The algae remaining at the end of the treatment
could be a useful by-product. Wwhile Pallowfield and
Svoboss have not yet identified the best use for the
alcae, animal feeds and petroleus spirit are two
possibilities. These, however, invoive extracting
the aigae from the solution, which is a costly
exercise. Pallowfield prefers the idea of selling
the algae-laden solution to fish faras for feeding
rotifers, a type of zooplankton. Many farss use
rotifers for rearing fish, particularly marine
species, and are already large coasumers of algae.

The Department of Agriculture and Pisheries fir
Scotland funded the pilor plant. Now Fallowfield
and Svoboda are seeking other sponsors so that they
can build a full-size plant. They say that the
treatment system is not expensive to run - the
motors to drive the aerator and the paddle in the
algal pond are the only continuous drain on power.
And the heat-recovery system could produce about
four times as much energy as is needed to power the
plant. (Extracted from New Scientise,

26 November 1988)

Agricultural applications

Technoloqy for mass cultivation of rice
seedlings

The National Agriculture Research Center of the
Japanese Ministry of Agriculture, Forestry and
Pisheries has developed a technology for mass
cultivation of rice seedlings in a short period of
time. The nev technique thegoretically enables
roughly three billion rice seedlings to be grown
from a single rice seed in about six months.

Usually only one seedling sprouts from a rice
seed, but in past exasmples of cultivating rice
seedlings using an agar culture bed, a few thousand
to several tens of thousands of seedliigs were
obtained in about six months. With the new
technique, a liquid culture bed is used instead of
the usual agar culture bed and a gyrated drua placed
obliquely is used to culture the seedlings while
revolving the seeds in a test tube. By this new
method, up to 44 seedlings are obtained in about
five days, and these seedlings multiply at a rate of
four times every ten days. At this rate, the number
of seedlings will amount to roughly three billion in
s1x months.

This new technique can be used for mass
cultivation ot first filial hybrid (Fl) seedlings by
using the heterosis phenomencn of the first filial
hybrid of a crossbred seed featuring a better growth
potential and resistance to diseases than its

parents. Yor this, the research centre says it will




be necessary %0 develop a robot for roct
ot seedlings grown by the nev technique.
JETRQ. February 1969)

separation
(Source:

Geneticilly :mproved cotton

Monsanto claims it has genetically isproved the
ability of cottom to resist insects by stimulating
plants to produce high levels of a protein that is
toxic to such pests as corton bollworms, *obacco
budworas and bee: arayvoras. A naturally occurring
bacterium, bacillius thuringiensis, is inserted into
the plant to bolster its Jefenses. The fire first
introduced genetically insect-resistant p.ants in
1986 tnat killed such pests as cabbage loopers and
tobacco hornvorms, but not enough protein wvas
produced to control heartier insects. By msodifying
the structure of the bacterium’s gene, protein
production has been increased. Separately,
tesearchers at Cornell University applied for
regulatory approval for what they claim i3 the firstc
US field test of an altered virus to fight offt a
number of agricultural pests vithout harm to the
environment. If approved by the FDA. an altered
baculovirus will be sprayed on a cabbage patch in
Geneva, WY, in summer~i389 to tesct its effect
against the cabbage looper, which kills nearly a
dozen different varieties of vegetabies. (Extracted
from wWail Streer Journal, 29 March 1989}

New pesticide tO prevent crown gqall Jisease
introduced

Bio—Care has introduced MoGall engineered
pesticide to prevent crown gall disease. The
Government of New South Wales, Australia, has
approved the compound °*with no questions asked”,
according to Bio-Care. MNoGall can be retailed in
two states in Australia and can be s0ld directly to
farmers anywhere in Australia. The firms hopes to
win approval to retail the coapound anyvwhere in
Australia, and will submit the compound to US EPA.
wWorldwide, crown gall disease causes $150 aillion in
damage per year. The K84 strain of Ag.cbacterium
tumefaciens produces an antibiotic that kills
pathogenic strains of the same species. The aitered
cells, vhich are packaged 10 biilion/L., d0 not
affect mammals, and the antibiotic kills no organism
except A. (Extracted from New

tumefaciens.
Scientist, 4 March 1389)

Plant gene markers to speed breeding

Agricultural Genetics Co. (AGC), the UK-based
biotechnology concern, has reached licensing
agresments vith a number of seed companies covering
research into genetic markers used in wheat and
barley breeding. According to AGC, the markers,
which are called restriction fragment leagth
polymorphisms, will have a significant impact on
planct breeding programmes.

Comparies involved in the agreements include
Cambridge Plant Breeders, Ciba-GCeigy, ICI, Nickerson
Irternational Seed Co. and Plant Breeding
" 'ternational.

The markers can locate genes in much the same
way as genetic fingerprinting does in diagnostic and
forensic work. Plant breeders can use the markers
to select genes of significant agronomic
importance. The method could replace the difficult
and time-consuming plant screening methods used
currently. (Source: Buropean Chemical News,

23 January 1989)

New test developed to detect pesticide
[@sistance 1n _insects

A simple enzyme test can determine if an insect
13 tesistant to certain pesticides, according to

d. Brogdoan of CDC (Atlanza. GA). The method now
used exposes :(asects to samples of pesticides,
vaiting 24 hours and seeing how many survive. But
that technique has serious flaws. For one thing, it
may be that the pesticide sample (generally a piece
of paper socaked in a pesticide) may be ineffective
by the time it is used in the field. It may also be
difficult to collect enough of a particular insect
to conduct the test. And the test does not indicate
the aode of action of the pesticide.

The new test, however. requires only one insect
to be captured, exposed "o & pestic:le, crushed and
J1iuted to perform up to 30 tests. The imsect
solucion i1s placed in wells of a microt:itreplate
vith reagents. If the solutioa changes colour, the
insect is resistant to that insecticide. One test,
for example, detects the presence of
acetyicholinesterase, which is generally destroyed
by organophosphate pesticides. The nev kit will
cost $38, although the WHO bicassay tests now in use
cost $232. (Extracted from New Scientist,

4 March 1989) -

Transgenic plants offer molecular farming

Plants can be engineered to become moiecular
factories for pharmaceutical proteins, says
Walter De Logi, managing director of Plant Genetic
Systems, an agricultural biotechnology company in
Ghent, Belgiua. Wwith the firm's new system, genet:c
engineering 1s used to 1ntroduce genes for
economically important peptides iito plants. The
peptides are produced and stored in a stable fora in
specific plant orguens., fros wvhich they can be
extracted. In experiments on cil-seed rape in the
greenhouse, high amounts of valuable peptides vere
produced in the plants’' seeds. The products werse
efficiently extracted and purified, De Logi says.
He predicts molecular farming techniques viil have
sany advantages over production of such compounds in
transgenic animals, a strategy that many
biotechnology firms are pursuing. (Reprinted with
permission from Chemical and Engineering News,
23 January 1989, p. 18. <Copyright 1989 by the
American Chemical Society)

Possibilities of fast growing kenaf

The fast-growing kenaf plant could produce
high-guality newsprint and other fibrous products
now made from trees, according to USDA after
30 years of trials It could help save forests,
reduce dependence on imporced newsprint, become an
important source of income for US farmers and reduce
environsental contamination from paper mills. Kenaf
newspaper is brighter, and has high contrast and
good colour, reducing the amount of ink needed to
print, and ink does not rub off on hands and
clothing. EBven after one year in storage, kenaf
newspaper d4id not turn yellow, In addition, mills
would use less energy and cheamicals to produce pulp
and vhiten the fibres. KXenaf could be used to make
poultry litter, carpet backing and padding, cattle
feed, moulded fibre azutomotive parts, fire logs,
cardboard and roofing felt. In Africa and Asia, it
is used to make nautical rope, twine and cigarette
paper.

Kenaf can produce three to five times more
paper pulp per acre than trees do at roughly
S0 per cent the cost, according to field trials.
While a tree takes seven to 40 or more years to
mature to harvestable size, kenaf, an annual crop.,
reaches 18 ft. in 120 to 150 days after seeds are
planted. It can be grown without pesticides
throughout the Cotton Belt, and with irrigaction in
the drier areas. It can even tolerate some salinity
without affecting yield much. Kenaf International
(Bakersfield, CA) and Canadian International Paper
(Montreal, PQ) may jointly build a $400 million,




215.300 tons per year kanat newspr:ant plant neatz
MCAllen, TX, to D# operational dy the end of i99!.
{Extracted f:om New York Times News,

13 December 1588)

Path_og'n against Crop pests Lo be tested

Permission to field-test genetically altered
Autographa californica nuclear polyhedrosis virus.
fatal to cadbbage loover caterpillars, is being
sought from EPA Dy the Boyce Thompson Institute for
Plant Research at Cornell University. The
Ithaca, NY, cesearchers deieted tne gena that codes
for the protective coat, rendering the virus
incapabie of long-tera survival. If tests this
summer show lack of persistence in the environment,
scientists would later add genes for increased
virulence against insects, possibly arresting their
development, feeding, or reprodiction. Cabbage
loopers attack more than a dozer vegetables,
including cabbage, beets, broccoli, brussels
sprouts, cauliflower, collards, and kale. EPA s
supporting development of these altered viral
strains. (Reprinted with permission from Chemical

and Engineering News, & March 1989, p. 27.
Copyright 1989 by the Aserican Chemical Society)

Corn with a bigger protein punch

Corn kernels, says the University of hminnesota
{(St. Paul), are less than lJ per cent protein. Thac
does not match up too well against soya beans, which
contain 30 per cent. In addition. the protsin corn
it Joes possess is low in two nutritiomally vital
amino acids - lysine and cryptophan. Work begun in
the 197C0s to increase corn's lysine contert has now
come to fruition, and the scientists involved are
seeking a patent on the technology. Cytogeneticist
Ron Phillips and his research group have found a
gene that affects lysine production, sometimes
increasing it as such as 20 per cent. The
university notes that an improved corn tvice as
nutritious as the ordinary variety wvas recently
introduced in Mexico, but thac variety gives
"floury, soft kernels that do not stnre well”, and
the improvesents depend on °*a complex genetic
system, rather tnan one gene that gives high
lysine”, Phillips says. The Minnesota :esearch
group claims their material brings no undesirable
effects, and the fertility and quality of the corn
is completely normal. (Source: Chemical Week,
3 Pebruary 1989)

Grace picks up centuries-old pesticide

The Neem tree. a tropical evergreen, has been
used for centuries as a source of pesticides to
which insects have not Jdeveloped resistance,
according to W. R. Grace [Maw York City). MNow the
ticrm has acquired Vikwood Botanicals® (Shedoygan,
WI) rights to the patents, Environmental Protection
Agency registration, and technology for producing
the pesticide Margosan-0 from the tree’'s seeds. The
main ingredient in the extract is Azadirachtin. The
product has "low- to no-" mammalian toxicity and is
thought to be effective against a brcad range of
insects resistant to many chemical pesticides,
including the sweet potato white fly, green peach
aphid and Western floral thrips. Grace plans %o
test-market the pesticide with greenhouse growers
later this year, and to seex an expanded
regist:-ation allowing it to be used by food grovers
and on pests in and around the house. (Source:
Chemical Weekx, 8 Pebruary 1989)

Pirmear tomatoes get protection

Calgene (Davis, CA), which developed technology
to produce longer-lasting tomatoes, has now won US
patent No. 5,801,540 for the process. Calgene uses
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tecombinant DNA technology to introduce an
“antisense” polygalacturonase (PG} gene. PG is an
enzyme involved in tomato softening. Th: antiseanse
gene produces messenge: RNA tha® “inds zo rhe
naturallv occurring mRNA, blocking it from
expressing PG. Calgene says the patent s the first
to be issued covering the use of antisense
technology in genetically engineered plants. The
firm is nowv conducting field trials in Mexico.
(Source: Chem:cal Week, 22 February 1989)

Flover pests are target of biocoatrol

W. R. Grace & Co. will seek to cosmercialize a
first-of-~its-kind biological control for tloral
plant diseases under a co-operative research
agreement vith the US Department of Agriculture.

The biocontrol is based on a naturally
occurring fungus that attacks other fungi in the
30il causing diseases in floral crops, said
R. Dean Plowman, adainistrator of USDA's
agricultural research service.

In tests at the research agency's florist and
nursery Crops laboratory, the biocontrol fungus, or
agent, suppressed disease on major floral crops
including zinnias. snapdragons. chrysanthesums and
poinsettias. The agent was first isolated by a
scientist of the agency’s Biocontrol of Plant
Diseases Laboratory. Bozh laboratories ate located
at the Beltsville, Md., agricultural research
centre, close to Grace's research centrxe in
Columbia, Md.

Grace intends to evaluate the agent and then
market the first commercial product for use against
3 fungal pathogen of greenhouse crops. such as
filovers.

USDA and Grace signed the research agreement
un ler the Technology Transfer Act of 1986. The act
made possible increased co-operation between private
companies and individual federal research
laboratories, encouraging the movement of federally
developed technology into the marketplace.
(Source: Chemical Market:ing Reporrer,
16 January 1989)

Wider tests of engineered diopesticide sought

Crop Genetics International is seeking
permission from the Environmental Protection Agency
and Department of Agriculture to test the use of its
InCide biopesticide to protect corn plants against
Ruropean corn borers at five sites in three
Widwestern states - Illinois, Nebraska and
Minnesota - and at three sites in Macyland. The
Midwest tests would be carried out in co-operation
vith four seed companies vith which Crop Genetics
signed joinc development and marketing agreements.

Crop Genetics is also seeking approval from EPA
and USDA for the first time to conduct field trials
on rice, at its Ingleside, Md., reseatch farm. It
will use the same genetically engineered
micro-organism as was used on Corn 0 protect
against rice stem borers. The trials will focus on
the bacterium’s colunization ability in rice and its
enviconmental salety.

The InCide technology, on which patent
protection is being sought. is based on enabling a
plant to produce its own pesticide. As a carrier,
it uses an endopnytic (plant-dwelling) single-cell
bacterium, Clavibacter xyli cynodontis (Cxc), which
is viable only inside the vascular system of &
plant. Cxc is native to Bermuda grass, but it 4lso
colonizes corn and a number oOf other plants. Cxc is
genetically altered to carry the deltas-endotoxin




gene f{rom the videly used biopesticide, Bac:lius
thuringiensis kurstaki (Bt]).

when inoculated :nto corn, Cxc sultiplies
inside. The endotoxin it produces is an
insecticidal protein toxic only to caterpilliars with
alkaline stomachs, and is inact:vacted and rapidly
digesced in the acidic stomachs of mammals, fish,
reptiles and birds.

Last year's saall-scaie field tests, at twvo
sites in Maryland “proved the safety of the
technology®. Crop Genetics says. The recombinant
micro—orgamisa did not spread from test sites by any
nacural phenomena or norsal agricultural practice.
and did not survive outside its host plant, it adds.

The 1988 trials vere done by injecting Cxc,/Bt
directly into corn stalks. This year's trials will
test the projected commercial treatment method -
inocculating corn seeds with Cxc/Bt before planting.
The trials also vill test cora yislds and vhether
improved plant nutrition with micronutrients can
offset small yield losses caused by Cxc/Bt.
(Extracted vith permission from Chemical and
Engineering News, 6 March 1989, p. 28. Copyright
1989 by the Aserican Chemical Society)

Tovards more fertile soil

(by Dr. Janet Sprent. Department of Bioligical
Sciences. Dundee Un.versity, United Kingdom.
This article first appeared 1n Spectrum/5,

No. 216/1988)

There 1s now intense interest in the use of
aultipurpose trees and shrubs of the iegume family
to improve soil fertility and to provide basic
resources such as food, fuel and shelter in
under-developed countries. But before this can be
achieved we need to know which lequmes can fix
nitrogen in a given environment and how we can use
them to the best advantage. In seeking the answers
to some of these essentially practical questions, ve
have obtained new insights into the structure and
tunction of the nodules of legumes, which are the
sites of nictrogen fixation, and Je have learned more
apout legume taxonomy and evolution.

Felling trees often has disastrous effects on
soils in tropical areas. These cange from
accelerated mineral cycling with concomitant
leaching in humid rain forests, such as in Amazonia,
to making desertification worse wh&n the cooling by
shading and the 30il binding benefits of trees are
removed. Intense international effort is now
concentrated on the use of shrubby and woody
species, both to slow and reverse these trends and
to provide resources for native pecples.

Among the most promising species are members of
the legume family, bacause many of them can harbour
nitrogen-fixing bacteria, rhizobia, in nodules on
their roots (rarely on the stems) and so have the
ability to take nitiogen gas from the air and
incorsorate i1t into protein. Although legumes have
been 1n integral part of crop rotations since before
Roman times, most research into nitrogen fixation
has been on crops vital to the developed world, such
as soya bean in the USA and subtercanean clover in
Australia. Many of the thousands of legume species
abounding in Africa, Asi1a and South America have
never been examined for nodules, let alone studied
to see how much nitrogen they can fix.

Although it may seem simple to Jdig around
legume plants and look for nodules, this is not so.
Tropical legume nodules may be hard to find
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(Dr. Peter HOQDerg. an experienced nodule hunter
from Sweden, took five Jdays to find one on a
Tanzanisn species he felt certain should have some)
and they are nard to recognize. MNany of them are
quite unlike those on soya beans, peas and clover
which provide the illustrations for most elementary
and advanced textbooks. Additionally, some 'egume
roots produce small swellings which can be mistaken
for nodules.

Which lequmes nodulate?

The legume family is generally Jiv:ded into .
three sutfamilies. nameiy the Caesalpiniodeae, the
Nimosoideae and the Papilionocideas. The last of
these has sembers in all tegions of the world from
equataorial to polar. MNearly all of thoss examined
can nodulate. The Mimosoideae are found only in the
varser parts of the world:; very few tolerate
frost. However, sany are drought-tolerant,
occurring particularly in South Africa and
Australia, and can be used for many purposes. Most,
but by no means all those examined, can nodulate.
The Caesalpiniodeae are msinly trees of tropical
regions, often producing valuable timber: (few are
known to nodulate.

Many of the scattered reports of nodulation in
the literature are of doubtful veracity. This
statement should not be taken as a slight on the
scientists concerned: proper identification of both
plants and nodules is very difficule.
Paradoxically, certain structures which are nodules
may have been resjected because it vas not possible
to isolate f{rom them rhizobia which could induce
nodulation on other plants. The rather heretical
statement stems from the work »f Sergio Paria, a
Dundee Ph.D. student from Brazil.

With a lartge team of taxonomists, foresters and
others, Faria recorded a number of new nodulated
genera and species from the Caesalpinioideas. Wwhen
we started t> examine the structure of these
nodules, during a visit to Brazil as part of an
exchange programme with Dr. Johanna Dobeteiner's
group in Rio de Janeiro, we found they wvere
literally “"tough nuts to crack”. Several of them,
when we tried to slice theam, shattered and the
pieces shot off in all directions: to our surprise
they had many layers of woody cells, rather like the
snell of a nut. This opens up the interesting
possibility that they might fossiiize easily;
fossil legume nodules have never yet been found.

When we brought some back to Dundee, detailed
aicroscopic examination revealed an internal
structure which vas unique in that the
nitrogen-fixing bacteria remained tightly wrapped in
piant cell wall material throughout, unlike the
ganerally accepted nodule structure in which they
are enclosea merely by rather delicate membrane
vesicles. We believe that th's plant cell wall
material may have contributed to the probles of ‘
isolating bacteria from such nodules. Similar
unusual structure has been found in all
Caesalpinioid nodules examined, 1n five Papiliononid
genera and in the one non-legume genus, Parasponia, -
which forms nodules with rhizobia.

Requirements for nodulation

The general term rhizobia covers at lesast three
genera, Rhizobium, Bradyrhizobium and Azorhizobium.
They can live in the soil, but in nature do not fix
nitrogen outside their legume hostc. They vary in

specificity for different hosts and in the
effectivensss with which they fix nitrogen in their
particular hosts.

Obvious requirements for




nodulation are compatible and effective rhizobia.
In countries such as Australia and the USA. there
has been a legume inoculant industry for many
years. This is Dig business. What is needed :n
magy countries 1s small-scale production of
inoculants for local use and techniques for it are
being developed in various countries. However.
apart from certain species. mainly pulse crops such
as covpea and various lentils., good rhizobia have
not been isolated or tested.

The UK Overseas Davelopment Adaipistration has
been supgpor:ing work on legume trees in Africa and
Centrzal America, mainly throujh the Oxford Forestr
Institute (OFI)} for many years. A recsnt coatract
vith our legums tree group is enabling
Dr. Joan Sutherland and technician Shona Kclaroy to
build up a collection of rhizobia from Africa and
elsevhere and to tast thea for efficiency and
tolerance to drought. 1In this wvork there is active
collaboration with OFI staff: recently, for
example, Dr. Richard Barnes from CFI collected
nodules in Zimbabwe.

Reciprocal collection has its limitarions,
however, because the OFI Group are selecting tree
provenances and therefore need seed. Seeds tend to
mature in the dry season when nodules are at their
most difficult to find. Moreover, nodule hunters
are at the sercy of unprecictable rains, which makes
the advance planning of trips very difficult.

We are developing local contacts, such as
Dx. Odera and colleagues at the Kenya Forestry
Institute, to help with this. Because of problems
of correct identification of unfamiliar host plants
we also rely heavily on local taxonomists and on
legume experts at the Royal Bocanic Gardens., Kew.
#e also exchange strains of rhizobia vith the
NifTAL (Mitrogen P..ation in Tropical Agriculture)
group in Hawaii. .

Not only must the correct thizobia and host
plants be brought together: conditions msust be
rignt for the rhizobia to enter into symbiosis with
the host. This led us to examine legume root
systems in detail under the microscope. Most of us
are conditioned by elementary textbook pictures of
young roots vith abundant production of root hairs
in a highly organized pattern, but wve rapidly
tealized that many tropical legumes do not produce
root hairs and, in those that do, production may be
very erratic and subject to environaental
constraints. This was confirmed in discussions with
Dr. Tom Corby, vho worked for many years in Zimbabwe
collecti.g nodules (on his retiztement he gave us
over 1,500 preserved nodule specimens., a great
reference source). The generally accepted °*normal®
pathway for infection of legume roots by rhizobia 1is
via root hairs! SO we began to reassess the
pathways by which rhizobia gain entry into plant
roots and fcund tnat entry through breaks where
lateral roots emerge, previously known for
peanut (Arachis) and a fewv others but thought to be
rather exceptional, and directly between epidermal
Cells may be very common. Because the only detailed
studies on how environment affects infections have
been carried out on root hairs, we have opened up
yet another area of ressarch which needs to be
carried out before we can understand and hence fully
exploit many shrub and tree legumes.

Lequmes _and fertility

Obviously. i1f legumes are to enrich soil with
nitrogen they must nodulate. [n dry environments
even legumes with a potential for nodulating usually
tail to do so. Exceptions to this are deep rooted
trees such as some species of Acacia and Prosop:-
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Pioneer vork on the latter has been carrisd out in
Texas and Arizona, wvhere it vas found that nodules
are probably restricted to roots near the deep vater
table. Deep rooted legumes cam grow on such
palasowvater vhen surface 301ls are very dry. Some
have special attributes, for exasple Acacia albida,
wvhich grows in dry areas of North Africa, and uses
this ground vater to make leaves in the dry season.

Such useful attributes have no direct
relatioaship to the ability to nodulate. Indeed, a
aumber of legumes which grow well in dry areas
appar2a~ly cannot nodulate; one example is the
carob Ceratonia siliqua. MNon-audulated legumes
clearly cannot produce a net gain in 30il nitrogen.
What they and other deep-rooted species say do is to
bring soil autrients up from lower layers, and from
ground water, to upper layers where asanual crop
plants may use them.

To obtain a net gain in s0il mitrogen., not only
sust legumes fix nitrogen, but they must fix more
than is removed in any crop. In the case of a pulse
legums such as cowvpea. wvhere the seed is harvested
and is rich in nitrogen, more nitrogen may be
removed than is fixed. The result is a depletion in
s0il nitrogen. This is probably sore cosmon in
soils of developed countries, which may costain
significant quantities of combined nitrogen (which
all legumes prefer to use instead of fixing their
own}. To return most nitrogen to the 30il seans
keeping the amount taken off the field to a
minisum. All debris should be returned and used as
sylch or ploughed in. This {3 vhere the developed
world has a great deal to learn from less developed
areas, vhere nothing is wvasted.

Development of multipurpose trees is likely to
ensure the optisum use of fixed nitrogen. Systems
such as so-called alley-cropping d4re proving very
effective in countries as far apart as Nigeria,
Brazil, India and Sri Lanka. Long-term studies of
nitrogen cycling in these and other systems are
needed if we are to understand thes properly and
sustain improvesent of the soil. Short-tera
benefits of irrigation foliowed by longer-term
problems of salinity (see Spectrum 203} should be a
lesson to all who think that a three-year research
project can provide quick ansvers.

Prustrations and benefits

Many of the species of tropical legume trees
with which wve vork are difficult to germinate. Some
vill germinate only if sown within a few days of the
seed maturing; others need a good soak in
concentrated sulphuric acid. GCrowth may be slow and
erratic. woody noduies are difficult to prepare for
maicroscopy: absence of root hairs makes the study
of infection very difficult because you do not know
where to start looking. Nevertheless, these
difficulties are outweighed by the interesting
discoveries we have made. What started as an
apparently sctraightforward extansion of studies on
temperate species has enabled us to put forvard
ideas as to how legume nodules may have evolved, and
to point out that some of the stages hitherto
considered to be essential in the setting up of a
functiorsl legume nodule in fact are not.

Natural infections between epidermal cells have
a great deal in common with those found with
genetically engineered rhizobia. Retention of
nitrogen-fixing rhizobia by host cell wall material,
thought to be a consequence of an abnormal symbiosis
between a non-legume (Parasponia) and rhizobisa now
ADpears to be & primitive state. By studying these
plants ve can help to define those properties which
are truly essential for functional symbioses. This




will aid attempts to extend the ability to nodulate
to a nev genera., complementing the highly focused
studies of our genetic engineering colleagues. We
need nOw tO select species for intensive study,
while maintaining thi bioad f{r_.sework of surveying
nodulation in legumes and setting up field trials to
assess their local significance. This calls for
®major rescurces. but on the other hand promises
major benefits to the environment ard to our better
understanding of one of the iargest and most
important families of flowering plancts.

Pood product ios and processing

Light-emitting bacteria for food probes
harnessed

Genetically engineered bacteria that esmit light
are being used to find cut how sub-lethally injured
food poisoning and spoilage bacteria survive in
foods after processing. Luminescence genes can be
introduced into different types of bacteria,
including salmonellas. The amount Of light emitted
depends on how well the bacteria are setabolizing
and growing.

Dead cells emit no light, and those dasaged but
not killed by processes such as freeze-drying,
heating or freezing emit such less light than normal
“healthy® bacteria. Unlike conventional procedures
which are slow and detect only those bacteria
capable of reviving to full capacity at the time ot
testing, this technique provides a rapid seasure of
the total number of injured bacteria, including
those alive but not yet capable of growth, that
could revive and pose a spoilage or safety hazard in
foods.

Based on this research, Amersham International
is developing a prototype food bacteria test, using
a method developed by the company for dececting
mastitis in cows. A disposable dipstick is coated
vith bacteriophages, virus-like agents that destroy
bacteria, impregnated with a luminescent substance.
When the dipstick is applied, the phage makes
contact with the bacteria and passes on its
luminescence. Amersham says it vill be at least a
year before the test gets into production, however.
Details from: Dr. Gordon Stewart, University of
Nottingham, on 0602 484848, ext. 8370. (Source:
Biotechnology Bulletin, Vol. 8, No. 2, March 1989)

Dipstick test pinpoints fishy suspects

A smear of typists’ correction fluid on a stick
of bamboo may 300N become an essential utensil for
lovers of tishy delicacies from tropical areas. The
instrument cculd help them to avoid nausea,
vomiting, di.rrhoea, 1tching and an upset in the
sense cZ wnat is hot and cold. All are symptoms of
a type of food poisoning caused by eating fish
contaminated with ciguatoxin.

The toxin tends to accumulate in certain
species of tropical or subtropical fish, but it does
not affect all members of a species. Scientists
believe that 3 common microscopic alga, called
Gambierd‘scus toxicus, produces the toxin which then
builds up in the tissues of herbivorous fish that
eat the alga. The toxin can also accumulate in the
tissue Of carnivorous fish that prey on the
herbivores.

Ciguatoxin can kili a mouse but does not appear
to atfect fish. The toxin can be found in eels,
snappers, surgeon-fish and Spanish mackersl, which
are all common to areas such as Plorida, Hawaii,
Japan and Australia. The western and south Pacific
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islands have the highest incidence of ciguatoxin
poisoning, with up to one per cent of residents in
the Tokelau Islands. northwest of Samoa, developing
SYSDLOmMS every year.

The problem for fishermen is that a tropical
red snapper that contains high concentrations ot
ciguatoxin looks and smells no different from one
that contains little or none of the poison.
Fishermen in the Pacific often throw the catch back,
fearing that the fish sight be contaminated.

Yosh:itsugi Hokama, professor of pathology at
the John A. Burns Medical Schnol, at "“ne University
of Hawaii, has developed a simple dipstick that he
believes vill solve the problea of separating the
safe from the unsafe fish. The stick is made of
bamboo and coaced with typists' correction fluid,
vhich, when dried, absorbs ciguatoxin very quickly
when the stick is pressed into the seat of the fish,
Hokama says.

Hokama then places the dipstick in a2 solution
of monoclonal antibodies that have been developed to
attach themselves exclusively to molecules of
ciguatoxin, like tiny magnets. The antibodies are
also bound to a cheamical that vill change colour in
the presence of other chemicals.

The next step is to place the dipstick into a
solution of methanol to wvash off any antibodies not
sticking to the toxin on the bamboo stick. The
final step is to dip the stick into a solutior of
chemicals that will turn purple in the presence of
the antibody-toxin complex. The dipstick will oaly
turn purple if the toxin is present in the meat of
the fish.

Hokama hopes to develop a dipstick that
requires just a single step. He is working with a
company 1n Honolulu called Moana Bio-products, and a
Japaness company, Ube Kosan, may help to develop the
product for marketing. (Source: MNew Scientist,

18 Pebruary 1989)

Amino acid from sugar fermentation

A University of Melbourne research team, has
developed a process for low-cost production of the
amino acid, tryptophan, from bacteria. Tryptophan
is one of the “essential” amino acids, used in
pharmaceuticals and health foods, and as an animal
food additive. Unlike other amino acids such as
lysine and msathionine, which are used in large
amounts to enrich fodder, tryptophan has proved
difficult to produce cheaply, so its use is more
restricted than that of the other amino acid food
additives.

Although animals are generally not able to
aanufacture this amino acid, bacteria can synthesize
it via fermentation from sugar. But bacterias
produce only enough tryptophan for their own needs -
they have developed a number of control mechanisms
that regulate production of the substance.

What the team did was to identify these control
mechanisms and "switch® them off. To further
inciease the production of tryptophan, the
researchers added copies of certain genes to the
bacteria's DNA to enable the organisms to @ake
100 times more tryptophan than usual.

Although the current world market is only about
SUSL6 amillion annualiy for tryptophan, a dramatic
reduction in price brought about by the nev, cheaper
process vwill encourage more animal feed producers to
incorporate the substance in their products. This




could boost the total market to $SUSLS) million a
year. For details contact: Quest Investments
Limited, 270 Queen Street, Melbourne. Vic 30C0.
Australia. (Source: Asia-Pacific Tech-Monitor,
November -Dacesber 1988)

Bacteria as food preservative

Bacter:a that produce bactericide could be
added to food instead of chemical preservatives,
according to S. Harlander of the University of
Minnesota. Bacteria couid also be engineered to
reduce cnolest&roi in foods. The Lacteriua
Lactoc.ctus lactis is already used to fersent Jairy.
asat and vegetable products. Ganes that govern
fermentation are on piasmid DNA in L. lactis, making
the bacterium susceptible to alteration. DNA added
to the bacterius is first incorporated in the
plasmid, and then transferred to chromosomal DNA,
vhere it is stable. Added genes are generally
linked to a marker gene so that scientists can
detarmine when the new gene has been incorporated.
MOst asarker genes make the host bacterium resistant
to an antibiotic, but the US FDA would not allow
such a sarker in bacteria in food, so Harlander has
developed a marker gene that makes an enzyme to
counteract the bactericide nisin, which the
bacterium produces itself. The anti-nisin
antibiotic is commonly found in fermented foods, so
PDA would have no objections to its use. (Extracted
from New “cientist, 4 March 1989)

Chemical applications
New biodegradable plascic

Japan's Government Industrial Research
Institute, Shikoku has developed an opaque plastic
sheet compounded with the natural high polymers in
plants and microbes. It is decomposed in soil into
a substance that does not disrupt human ecology. It
is stronger than polyechylene and vinyl chloride,
and since i1ts raw materials are amply available, it
can be mass produced at low cosct.

Petroleum-based plastics are widely used,
including their use for wrapping and packaging
various foods and for use as an agricultural sheet.
Since they generate a tremendous amount of heat and
damage incinerators when burned and generate toxic
gas, and as they do not decompose in soil, they
exert adverse :nfluences on the surrounding
environment. Their disposal method has long posed a
serious social problem.

The new plastic 1s produced by extracting the
same kinds of macromlecular saccharides as the
starches in several .inds of plants and microbes,
producing their respective components, then
chemically bonding two or three of these
components. When buried in the ground, soil
sicrobes (rod-shaped bacilli) decompose it without
leaving any contaminant, and it becomes fertilizer
for natural plants without disrupting the ecology.
It is opaque: its strencth is one—to-two times that
of polyethylene: and, depending on the treatment,
its decomposition time in soil can be controlled.
(Source: JETRO, February 1989)

Bacterium which converts sugars to ethanol

University of Florida researchers claim to have
created a bacterium that converts vegetable and wood
SuUgars into ethanol. Abou'. 800 million gallons
per year of ethanol are adjed to gasoline in the US
to make it burn more effic.ently. The researchers
say their new process vwill hilve the costs of the
current yeast-fermentation process, in which ethanol
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is derived from corn. Aicrobiologist L. O. Ingram
reports that genes of the bacterium

Zymomonas mobilis, wvhich is found in cactus plants,
were inserted into Escherichia coli, a comson
intestinal organism. Ingram claims the bacterium
converts 90 to 95 per cent of the main forms of
sugar in biomass into ethanol., which is more
efficient than the rate at which yeast converts
corn. However. concentrations of ethanol have been
only 4 to & per cent against a 10 to 12 per cent
rate for corn-based ethanol. Ingram says his goal
is to reach 7 to 8 per cent cunceantration.
(Extracted fros wWall Street Journal, 1 February 1989)

Industrial microbiology

Nev enzyme discovered

Some 60 per cent of the enzymes used in
industry belong to a group known as proteases, which
attack proteins. They are used to make cheese, to
make mgat more tender and to improve dough., among
other things. A few proteases are added to
detergents, but many enzymes cannot stand
temperatures much above 40° C. Washing machines
can. An enzyme's activities may also be impaired or
destroyed when it finds itself mixed with other
chemicals. So there are limits to their usefulness.

Dr. Todd Gusek, a food scientist at Cornell
University in Ithaca, New York, has discovered a
protease without the usual shortcomings. He
isolated it from a rare strain of a heat-loving soil
bacterium, Thermomonospora fusca. So far his
particular strain - dubbed YX - has been found onlv
in a mangrove svamp on the Yucatan Peninsuls in
Mexico.

The enzyme is rather good at breaking down all
sorts of plant and animal proteins at temperatures
of up to 85° C. The hotter it is, the better it
vorks. At 80° C it works 13 times faster than
subtilisin, the most popular protease in current
detergents. And it is unworried by high
concentrations of detergents or by chemicals such as
salcs that are sometimes added to them.

YX protease could help with any number of
processes for which other proteases are already
used. Its efficiency means that relatively small
amounts of enzywe are needed: the high temperatures
it works at mean that the risk of contamination of a
product by microbes is vastly reduced. It has
already been employed to clean filtration membranes
that are used to concentcate milk. In one test, it
cleaned the msmbranes in an hour, instead of the day
chat existing cleaners take.

Anorher application for the enzyme might be to
help make protein hydrolysates. These are
protein-rich liquid foods administered through tubes
to patients recovering from operations. They
consist of the soluble components of proteins -
peptides and amino acids. Another idea is to use it
as the base for a contact-lens cleaner, to get rid
of proteins from the eye's surface.

The enzyms is still being tested, but already
companies in America, wWestern Europe and Japan are
shoving interest in it. The next step is to find a
way to mass-produce it. Thermomonospora secretes
its protease in minute quantities. The plan is to
tinker with the genes of another species of soil
bacterium which is used to make antibiotics.

Df. Gusek and his colleagues aim to take the gene
that codes for YX protease i1n Thermomonospora and
put 1t into ring-shaped DNA molecules, cailed
plasmids, from the other micrcbe. The hope is that




once these altered plasmids are returned to therr
original owners, large quantities of the enzyme
should be forthcoming. (Source: The Economist.
4 March 1989)

Enerqy and environmeotal applicatioas
Sediment bacteria deqrades most toxic PCB's

Prior to the 1970's, polychlorinated
biphenyls (PCB) were widely used for a varisty of
industrial purposes, including fluid-filled
capacitors and transformers. hydraulic fluids,
plasticizers and carbonless copy paper. Commerc:ial
mixtures - called Aroclors - vere later found to be
highly persistent in natural environaents, such as
soils and sediments.

A Michigan State University research team,
headed by Dr. James Tiedje, Dr. John F. Quensen II
and Dr. Stephen Boyd, collected Hudson River
sediments contaminated with SCBs. Anaerobic
bacteria in the sediments were exposed to varying
concentrations of PCBs. After 16 weeks, many of the
m0st toxic PCBs were dechlorinated to less toxic
products that could be more readily degraded by
aerobic bacteria.

Further experiments added PCBs to cultures of
anaerobic bacteria from non-PCB-contaminated Hudson
River sediments. No evidence of PCB degradation was
found, suggesting that the PCB-contaminated sites
tavour PCB degraders over other anaerobic species.

The next step is to see i:f systems can be
devised that capitalize on this natural selection
process. The driving force to make a bioclogical
system practical is cost. There are probably
thousands of anaerobe species 1n sediment. Tha
challenge ahead is to isolate only those capable of
dechlorination. (Source: Bio-Connection,

Winter 1988)

Long live the enzymes

All life is terminal, and biomolecules are no
exception. Extracted at high cost from living
cells, they soon lose the specific activity which
makes them so valuable as diagnostic tools or
therapeutic agents. Conventional stabilization
methods i1nclude freezing in liquid nitrogen,
freeze-drying or chemical additives. Such methods
are either expensive, of limited effectiveness or
they produce undesirable side effects.

Previous research by Professor P. Franks and
his colleagues, previously in the Cambridge
University Botany Department, and since 1985 i1n the
Pafra Laboratory on Cambridge Science Park, led to a
process by which the stabilities of biomolecules can
be extended to several years., The principle is
simple: low temperature is beneficial, but freezing
kills. By studying natural cold resistance in
overvintering plants and animals, Franks discovered
the tricks used by such organisms to "undercool”
their body water to subzero temperatures without
allowing it to freeze. The undercooling principle
has been applied to enzymes at the Pafra
Biopreservation Division: a deep freeze contains
hundreds of samples at -20° C, but unfrozen.

Enzymes taken fxom the freezer and varmed to room
temperature ars shown to have retained their full
activity. The process is also useful for the
preservation of living cells, for instance the
cultures used by many branches of medicine and
industry.

The dream of every technologist and clinician
is for stable products, not at -20° C, but at room
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temperature. The businessman has the addit:ional
vish that such products can be produced at low
cost. For further information:

Professor Felix Pranks, Biopreservation Division,
Pafra Limited, 150 Camdbridge Science Parck,
Cambridge CB4 4CG. UK. Tel: (0223) 420921
(Source: ABA Bulletin, Vol. 4, No. i, Pebruary 196

Biodegradable packaging material

Environmental pressures are forcing industry tc
look fo: more environmsnt-friendly methods of
packaging products. Bartelie in Prankfurt has
develcped a packaging material which 13 totally
biodegradable. The starch-based material 1s
specially designed for products such as one-way
boxes or blister packs.

The aaterial is transparent and flexible.
Under noraal conditions, it is resistant to
biodegradation, but in vater or vet soil conditions
sicro-organisas degrade it completely to carbon
dioxide and vater in just a few days. Additives
make the material easy to process and the first
production experiments suggest that it could be usec
with the usual methods: injection moulding,
extrusion, blow moulding and various foil-making
sethods.

Battelle 1s now looking for industrial partners
to take the development process further. It expects
that it vill be one or two years before the
production technology is ready for industrial
application. The total costs of further development
are estimated at DM 1 to 2 million. GDetails from:
Renate Siebrasse, operations manager., Batcelle
Inscitute Limited. 1S5 Hanover Square, London WIR 9AJ
or on 01-493 0184. (Source: Biotechnology
Bulletin, Vol. 8, No. 2, March 1989)

New bioreactor developed

Researchers at Kyoto Institute of Technology
have discovered bacterial capture properties in a
cross-linked 1nsoluble pyridinium-type resin. The
poly (n-tantyl-4-vinyl-pyridinium halide) material
can capture 10 billion live bacterial cells per gram
of resin and has been used to develop a bioreactor
that immobilizes whole microbial cells on the tesin
surface: a biochemical oxygen demand (BOD)
electrochemical sensor that produces results in
minutes; and may be applicable to water
purification. The corresponding linear
pyridinium-type polymer, which is soluble, has
antibacterial activity equal to convent.onal
disinfectants and acts by prosoting coagulation and
subsequent settling of microbial cells. (Extracted

from New Techaology Japan, March 1989)

Immunoassay used to diagnose environmental
hazards

Consumer concern about pesticide residues in
foods is helping to create a market for rapid, easy
to perform diagnostic tests. One of the companies
moving into this fast-paced market is EnSys Inc.
EnSys is a privately-held US comspany engaged in the
development of rapid, on-site test kits to detect
environmental contaminants.

As restrictions on insecticide and herbicide
usage tighten, manufacturers and governmental
agencies will need the sort of tests EnSys is
developing to monitor levels ot agricultural
chemicals in the soil, on produce before it is
harvested and in drinking water. A recent US Office
of Technology Assessment report, Pesticide Residues
in Pood, called for new testing technology for
pesticides and pesticice metabolites.




Badges that change colour vhen exposed to toxic
chemicals are another EnSys targ&t. The badges are
designed o be worn by workers in ‘ndustries vhere
certain toxic chemicals are used. EnSys has a
co-opezative development and marketing agreesent
vith Assay Technology Inc., a privately held company
based in Palo Alto, California. Assay tachnology
has shipped over one million personal monitoring
badges to customers in neariy 2,000 hospitals,
induscrial facilities and offices vorldwide. The
main ca.gec are chlorinated hydrocarbons, used in
sanufacturing plastic, foam, rubber. paint and other
coatings; in cleaning and degreasii.) merals; and
in printing. Details from- EnSys Inc., 300 Fark
Offices Drive, Suite 115, P.O. Box .4063, Research
Triangle Park, NC277L9, USA or on

+1 (919) 549 8572. (Source: Biotechnology
Bulletin, Vol. 7, No. ll, December 1988)

Biopesticides for lawns

Ecogen Inc., Langhorne, Pa., and ChemLawn
Services Corporation have signed a co-development
and license agreemant, the companies announced
today. The cospanies will collaborate on the
development of biological insecticides to control
lawn and ornamental plant insect pests.

Under the agreement, Ecogen vill identify and
produce strains of Bacillus thuringiensis (Bt) - a
bacterium with insecticidal activity - which are
active against cosmon lawn and ornamental plant
insect pests. ChemLawn will carry out field tests
vith the Bt strains supplied by Ecogen.

The products resulting from the collaboration
will be formulated and marketed by ChemLawn.
According to the agreement, the Bt used in the
products will be sanufactured by Ecogen. (Extracted
from Chemical Marketing Reporter, 27 March 1989)

Knot plant “devours® heavy metals

A major research is in progress in the grounds
of Bremen port using selected knot plants to check
their suitability for removing heavy metals oy
“devouring® them. A university working group has
discovered that a specially cultivated knot plant
can take up large quantities of cadmium and lead by
means of its roots. It may therefore clean up soils
that have been trested with sediment from clazifiers
as fertilizer so that these soils can be used again
for producing foodstuffs. The plancs needed for
this purpose were hitherto cloned. But they are nov
being produced by a process of meristem culture
developed by Elke Haase. This involves growing
complete plants with identical genetic material and
therefore identical properties, from small parts of
plant tissue.

The researchers are also investigatino if the
plants, thus enriched with heavy metals after
cleaning up the ground, must be deposited as special
waste, or wvhether the metals eventually can be won
back from the plant ash. Purther details may be
obtained from: Professor Roland Megnet, Universitat
Oldenburg, Ammerlinder Heerstrasse 114-118, D-2900
Oldenburg, Federal Ripublic of Germany. (Source:
New Materials World, March 1989)

Gene technology could spot pollution damage at
an early stage

Modern gene technology could hwlp ecologists to
diagnose a "sick” environment before the situation
is almost i1creversible, according to
Dr. Goran Bengtsson .n (he Department of Ecology at
the Lund Institute >f Science and Technology,
Swedan. He has, together with

Dr. Lennart Torstensson at the University of
Agricultural Sciences, Uppsala, determined the type
of research required to improve early detection of
environmental problems ! ike icidification, heavy
metals, dioxins and orgamic solvents.

The current theory is that organisms in the
soil adapt to environmental changes and studies of
their germ plasa vith DNA technology could therefore
indicate a process of change in the environment. As
project one under the National Environaent
Protection Board scheme, a research group has now
been set up at the Lund Institute of Science and
Technology to look into this hypothesis.

The overall aim is to develop new sensitive
methods to spot early stages of change in the
environment that at present go undetected. The
problem with soil testing is that chanqges take place
very slowly over decades and centuries. But once
the tolerance level is reached., the deterioration
rate escalates rapidly to reach a “*beyond repair”
stage vithin a short period. (Source: SIP,

March 1989)

Extraction industry applications

Oklahoma to test buqs for oil recovery

A petroleum research teac. from the University
of Oklahoma has received funds from the US
Department of Bnergy to field test techniques for
using microbes to coax trapped oil from existing
reservoirs. The goal of the experiment is to tap
oil that is too thick or otherwise unsuitable to
pump out by conventional techniques. The microbes
to be tested by the Oklahoma rasearchers produce gas
that builds up pressure and forces oil out of the
reservoir; produce surfactants to help dislodge oil
droplets;: and block areas of the reservoir vhere
the oil already has been removed. The researchers
chose these strains of microbes after a yearlong
series of experiments to find organisms that could
withstand the harsh underground conditions.
(Reprinted with permission from Chemizal and
Engineering News, 9 January 1989, p. 27. Copyright
1989 by the American Chemical Society)

Research into de-sulphurization of coal

Idaho National Engineering Laboratory is
studying micro-organisms capable of chelating metal
ions to enable coal liquefaction and to reduce the
sulphur and ash content of coal. By chelating
metal-ions, which are integral to coal's solid
structure, the microbes allow coal to become soluble
in alkaline solutions up to 1,000 per cent, which
enhances de-sulphuring steps. The microbes used are
bacillus, trametes and candida. Researchers would
like to extend the vork to encompass amicrobes
capable of de-polymerizing coal. (Extracted from
Research and Development, March 1989)

*invention”

On 10 August 1988 the US Court of Appeals for
the Pederal Circuit in Washington DC (CAPC) issued
its first decision on the patentability of a
recombinant DNA invention. 1In re O'Parrell the CAFC
rejected the patent because the key element of
non-obviousness in US patent law was not satisfied.
O’'FParrell’'s invention related to the use of bacteria
to express a foreign protein of interesc as a fusion
protein, in particular, a fusion with
beta-galactosidase. The CAFC argued that employing
the prior art available in 1976 there wvas a




reasonable chance of success in producing a
heterologous protein of choice in bacteria by
passthrough expression. Therefo'e O'Farrell's
tnvention vas obvious.

Fewer than one in 20 appeals from the CAFC are
taken up by the US Supreme Court. Thus this case
may have an immense impact on US patent law and, in
particular, biotechnology patents. (Source:

Australiaa Journal of B.otechnology. Vol 2, No. 2,
Septeaber 1988)
Burope :ries to untingle patenting laws
Variety may be the spice of life. But in

Europe, the biological definition of variety is
standing firmly in the way of those seeking to
patent new types of living plants and animals.

The current situation on biotechnology patents
is, as one industry scientist describes it, °highly
confused™. There is uncertainty over precisely what
can be patented under Buropean law, and this is
causing problems both for researchers and the
industry - especially in sorting out intellectual
property rights in collaborative or sponsored
research.

In an attempt to reduce the confusion, the
European Commission - the executive body responsible
for carrying out the activities agreed to jointly by
the 12 member States of the European Economic
Community (EEC) - has recently published proposals
for "harmonizing® national patent laws by
establishing a legal framework under which
genetically manipulated plants and animals could be
patented.

The Commission argues that all European
national patent laws should be based on the premise
that "a subject matter of an invention shall not be
considered unpatentable for the reason only that it
is composed of living matter“. In other words,
biotechnology i1nventions should receive the same
treatment as any other invention.

The European Patent Convention (BPC) of 1973 in
fact specifically adopts this approach for
micra-organisms, since it states that
“microbiological processes or the products thereof”
are not excluded from patent protection. Higher
life forms are another matter, however, for the
convention also contains a clause stating that
patents cannot be granted on plant and animal
varieties.

The main thrust of the Commission’'s proposal is
that all EEC member States should interpret the
clause in a wvay that would to a large extent define
away the problem. The goal of this strategy, which
was initially suggested in a report by the
Organization for Bconomic Co-operation and
Development (OECD) is to avoid the daunting prospect
of renegotiating the co.vention.

In particular, the Commission is proposing that
all EEC countries adopt in their national
legislation a narrow definit.on of the concept of
“variety®". The OECD had suggested that., rathaer than
starting from a bivlogical definition based on
stable genetic differences (however small), the
ccncept be confined to those plants or animals a
country wants to protect through a system of
breeders’' rights. In essence, a new plant or animal
wnuld be cons dered a new variety only if it is
explicitly d scribed as such.

The Commission's proposals have not yet been
approved by the Council of Ministers representing
seaber States, or debated by the European
Parliament. But they have been attac‘ed by
environsentalists and animal rights groups.

Europe’'s biotechnology industry is cautious
about the nev proposals. Wwhile welcoming their
general aims, some industry spokesmen have expressed
concern that the proposals do not go far enough in
allowing patents on new plants and animals. They
also argue that too many concessions have been made
to traditional plant breeders.

Industry is also concerned about the lack of
precision in the Commission‘s proposals as they
currently stand. Some of industry's concerni are
specific. They include a clause, added at a iate
stage in the drafting process, which specifies that
plants and plant material cannot be patented if they
have been produced by tha non-patentable use of a
previously known biotechnological process.

The biotechnology industry's criticisms have,
a- least in public, been relatively muted,
reflecting a feeling that the directive points in
the general direction that industry favours.
Gaining public acceptance will be more of a
problem. Already Denmark, for example, which is a
menber of the EEC but has not sigred the Patent
Convention, has a law on its books prohibiting the
patenting of plants and animals. This law would
probably have to be changed if the directive is
approved by the EBC's Council of Ministers; but
already this possibility has sparked a sharp public
debate in Denmark.

There is a growing feeling that a clear
decision on the patenting of novel life forms will
not be obtained either through a process of
political consensus-buiiding, or by seeking a ruling
on the scope of existing legislation. What will be
required is a clear signal from Burope's political
leaders about the importance they attach to patent
rights on living organisms for the future health of
their biotechnology industries. (Extracted with
permission from Science, Vol. 243, 24 February 1989,
p. 1003, D. Dickson. Copyright 1989 by the AAAS)

EPO rejects patent application for transgenic
mouse

The Burog ian Patent Office (EPO) in Munich has
provisionally rejected an application from Harvard
University for a European patent on & mouse that has
been genetically altered through the insertion of an
artificial cancer gene.

The decision is likely to lead to a major legal
controversy, since it is the first to have been made
in Burope on an application for patent protection
for a transgenic animal. As a result, the eventual
outcome of what is being seen as a key test case
will be closely watched by molecular biologists and
biotechnology coapanies on both sides of the
Atlantic.

The Harvard mouse was developed by Philip Leder
of Harvard Medical School and his co-worker
Timothy Stewart, now with Genentech in
San Francisco. By introducing an activated myc
oncogene into an early mouse embryo, they created an
animal that is highly susceptible to cancer, and is
able to play an important role in research inzo, for
example, the detection of carcinogens or .he
evaluation of potential anti-cancer drugs.
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Harvard was awv:rded a US patent on the same
mouse last April, and the rights to the patent are
now owned by Dupont, which paid for the research.
The university has already cesponded to the
arguaents put fcrward by the EPO for rejecting the
Buropean patent application. If cthe rejection
stands, Harvard would essentially be prevented from
obtaining patent protection in any country in Europe.

The EPO's detailed response to Harvard's
arguments - which will have to be considered by a
panel of three EPO lavyers - and the eventual
outcome Ot any appeals process, will carry the same
sign.ficance in Europe as the 1980 Chakrabarty
decision, which allowed the patenting of
aicro-organisms, did in the United States. As in
the US case, the appeals process is being seen by
becch sides as a way of clarifying current
uncertainties in European law over the extent to
wvhich plants and animals can be patented.

But in contrast to the US patent decision on
the myc-mouse, which was made with relatively little
public dsbate - although it subsequently led to
several congressional calls for a moratorium on the
further patenting of animals - the EPO lLas
apparently decided that it is unwilling to take this
step without substantial further discussion of the
issue.

The letter of rejection to Harvard from the EPO
examiner states that the decision was based on the
fact that the European Patent Convention of 1973,
under wvhich a Buropearn patent is automatically valid
in each of the 11 states that have signed the
convention, prohibits the patenting of “transgenic
animals per se”. The EPO has referred Harvard in
particular to a clause in the conventicon that
forbids the patenting of plant and animal varieties
(see accompanying story). It has also suggested
that the myc-mouse does not meet the patentability
criterion of non-obviousness.

European groups that are opposed in principle
to the extensive patenting of living organisms have
reacted cautiously to the EPO's decision, pointing
out that it is merely the first step in what
promises to be an extensive legal tus ‘e.
(Extracted with permission from Science, Vol. 243,
24 February 1989, p. 1003, D. Dickson. Copyright
1989 by the AAAS)

IBA files "Friend of the Court® brief in US
tissue ownership case

The US Industrial Biotechnology
Association (IBA) has filed an Amicus Curiae
("Friend of the Court®) brief with the California
Supreme Court in the case of Moore v. Regents of
University of California. The IBA supports a
reversal of an appellate court decision that granted
plainciff John Moore the right to sue for profits
resulting from commercial use of cells derived from
his spleen. The appellate court had favoured Moore
by a vote of two to one, reversing an earlier trial
court decision that denied Moore the right to sue.

The IBA believes that bodily tissue should not
be considered “property” and that the appellate
court’'s decision has no legal basis. It asserts
that it would be detrimental to medical research and
to the biotechnology industry. The decision, it
argues, would result in en enormous financiai and
time cost to the research community.

“If this ruling 1s permitted to stand”, said
IBA President Richard D. Godown, “it will have a
wide-ranging, chilling effect on biotechnology

research and development. The most likely result
would be a considerable slow-down in actual research
performed®. He added that even routine laboratory
prccedures would de plagued by dulays and iegal
negotiations.

Patient Moore brought a coaplaint against his
doctor (David W. Golde), the research hospital where
he vas being treated (UCLA Medical Center), and
other parties, alleging he had a right of ownership
to tissues that were removed as part of his medical
treatment - including a royalty on the pa. > trd MO
cell line and any products developel from :t. Afte:
plaintiffs were given leave to amend the complaint
three -~imes, defendants desurred, and the trial
court dismissed Mcore's claim. The reversal by the
California Court of Appeals is itself now being
appealed - to the California Supreme Court and
pcssiblv the US Supreme Court after that. It may be
years before the courts actually find facts. The
economic value, if any, of the Mo cell line has not
been established and may never be with any
certainty. No commercial product may result froe
the research.

This case has heightened public perception of
the tissue ownership rights question to the point
where doctors sust nov face the prospect of
negotiating with patients on the scope of rights and
uses for tissue - even though no one knows if the
cells are even interesting at the time consent is
given. The publicity from this case has effectively
thsust upon the doctor the burden of obtaining
consent and ensuring that it is an informed consent,
well before a court has even established vhether a
patient has a property right to removed tissues.

Companies wanting to use such cell lines
developed by third parties to manufacture new
products 2re now similarly worried about obtaining
warranties of good title. They will be bogyed down
in determining w7hose tissues were used - and in what
way, = to assess who and what has contributed to the
va.ue of an ultimate product. Again, this is well
before any ruling has been made that tissue taken
from a patient has an economic value.

Further clouding the question i1s the fact
that, even if this case does one day go to triai,
it is unlikely that it will set sweeping precedent
because of the particular cir~umstances.
(Extracted from Bio/Technology, Vol. 6, October 1988
and Biotechnology Bulletin, Vol. 8, No. 1.,
Pebruary 1989)

Biogen interferon patent reinstated by the EPO

The European Patent Office has decided to
reinstate Biogen Inc.'s patent tor genetically
engineered al ha interferons. The decision was
handed down by the technical board of appeals, the
highest legal authority of the Buropean Patent
Office.

This decision reverses the previous revocation
of the Biogen patent by the Buropean Patent Office .
opposition division. The Board held that Biogen's
alpha-2 interferon clsims were patentable in all
Tespects.

It remanded Biogen's broad, genvzic claims for
processes and intermediates for producing
recombinant alpha interferons to the opposition
division, solely for decision on one issue,
*inventive step” - an issue not addressed in the
June 1987 decision of the opposition division. In
all other respects, the board found these claims to
be patentable.




The Biogen patent, filed in 1980. is based on
the pioneering work of Professor Charles Weissmann
of the University of Zurich. Schering-Plciagh
Corporation markets recombinant alpha-2 interferon
under the brandname "Intron A" through an exclusive
world-wide licensing agreement with Biogen.
(Source: Chemical Marketing Reporter,

27 Pebruary 1989)

Biotechnology firms agree patent suit ceasefire

US biotechnology majors, Genetics Institute and
Genentech, have agreed not to Jispute patent
positions on genetically enjineered Pactor VIII, a
blood clotting agent for treating haemophilia. A
cross licensing deal struck up betveen the two
companies could set a trend in the biotechnology
industry which is plagued by costly and time
consuming patent disputes.

As well as agreeing not to sue each other over
potential patent breaches, the firms believe it will
be more difficult for other Pactor VIII producers to
launch suits against them.

The agreement covers Genetics Institute and its
Pactor VIII licensee., Baxter Healthcare, and
Genentech and its licensee Cutter Biological, a unit
of Bayer USA's subsidiary Miles. The accord also
covers gena cloning techniques, but other patentable
technologies arising during development are
excluded, as are know-how exchangos and marketing
deals. (Bxtracted from Buropean Chemical News,

3 April 1989)

Vaccine battle waged by Upjohn

Upjohn Corporation has obtained a patent on a
virus used as a vaccine for pseudorabies - a serious
disease in swine - and has filed an infringement
lawsuit against Syntro Corporation, a San Diego,
California, manufacturer of similar product.

The virus, while similar to natural
pseudorabies, uses a genetic coding material that
does not produce gX glycoprotein found in natural
antibodies. It 1s used to create Upjohn's “Tolvid"®
vaccine.

Elimination of the glycoprotein gX, allows the
status of a vaccinated hog to be determined by means
of a blood test. It was previously impossible to
separate vaccinated swine from naturally infected

ones. (Source: Chemical Marketing Reporter,
13 March 1989)

P. BIO-INFORMATICS

The emerging market DNA

According to a just-released Business
Communications Co. study, 2xpanding Horizons for
Gene Probes, the market has great potential -
although it is still in its infancy. Gene probe
sales at the manufacturer's level are estimated to
have reached over $13.3 million in 1988, with BCC
forecasting a 67 per cent average annual growth rate
in constant dollars through 1993. This rate of
growth wouid yield sales of $172 million in 1993.

Gene probes off2r the ability to identify
specific genes through hybridization technology.
"Among its major applications®, says BCC, "are
infectious disease diagnosis, forensic
testing/paternity testing and identification of
gsnetically transmitted diseases. Future
applications include tests to determine the risk of
developing diseazss such as cardiovascular disease
or manic depression and tests to diagnose cancer”.
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Among the conclusions of the study are the
following:

- Microbiology testing is currently the major
application for probe testinug, generating an
estimated $7.5 million in sales in 1988, a
56.4 per cent share of the gene probe testing
market. This segment is expected to grow to
$130 million in 1993, a 76 per cent share of the
total market;

- Limitations attributed to current probe methods
include the fact that sany methods require
radic—isotopic tags and that the tests are often
costly and require specially handled spucimens;

- Recent developments in the ability to amplify
testing samples will facilitate the development
of more probe tests;

- Patent protection 1is an important factor in this
market, with many coapanies f£iling for extensive
patent protection worldwide:;

~ Since many of the start-up companies within this
industry are small and the development of probe
technology ts capital intensive, many companies
have entered into joint ventures to aid in
marketing and distribution as well as to receive
fresh capital. Details of the report, priced
at $1,950.00, from: Business Communications Co.,
25 Van Zant Street, Norwvalk, CT 06855, USA
or on +1 (203) 853-4266.

{(Source: Biotechnoloay Bulletin, Vol. 8, No. 2,
March 1989)

Biopesticides: markets, technology.
registration and companies

A new report on biopesticides from CPL
Scientific Information Services says that protecting
crops by non-chemical means is likely to become far
more widely practiced in the near future. Although
alternative means of pest control, including
biopesticides, have thus far failed to achieve
earlier predictions that they would take a
significant share of the world agrochemicals market,
they are now poised to pose a real challenge to
agricultural chemicals.

In the current climate of anxiety about
contaminated food and water pollution, consumers are
suspicious of chemicals and would like to see their
use reduced. In the past biopesticides did not
represent a feasible alternative to “conventional®
chemicals as they were frequently unreliable and
sxpensive. Farmars attempting to grow “organic”,
non-chemical food found it difficult to obtain the
same quantity and apparent quality of produce grown
with chemicals.

Now, new technology is being used to improve
biopesticides so they represent a real alternative
to chamical crop protection. The past two years has
seen vigorous research activity using a number of
new methods. These include genetic engineering to
make plants resistant to insects and to make
micro-organisms like bacteria, fungi and viruses
take on different properties to enhance thair
potency as biopesticides.

Around S0 companies are taking an active
interest in Biopesticides including established
producers such as Abbott Laboratories and Sandoz,
major oil and chemical companies as Shell, Monsanto
and ICI as well as nav, dedicated biotechnology
venture companies as Ecogen and Mycogen. New
products coming to the market include blopesticides
for control of potato beetle, specialty products for




insect control in vegetables and many others.
Although the total market is no more than
$20-$30 million at present and RsD expenditures
exceed product sales, rew technology and the new
products will make it grow.

A newly published report from ZPL Scientific
Information Services reviews the current status and
future prospects of biopesticides in considerable
detail. BIOPESTICIDES: PMarkets, Technology.
Registration & Companies, 100,000 words in two
volumes is available for 1,500 pounds or $2,500
from: CPL Scientific Limited, Science House.
Winchcombe Road, Newbury RGl4 50X, UK. (Source:
Company News Release)

East European biotechnology

A report from the Financial Times Business
Information, Biotechnology in Eastern Europe.,
provides information on the development of
biotechnology in the Soviet Union and other Bastern
bloc countries. Among the subjects covered are
opportunities for western suppliers, traders and
investors. Details of the report, priced at
185 pounds, from: Marketing Department, Financial
Times Business Information, 7th Floor,

50-64 Broadway, London SW1H ODB. (Source:

Biotechnology Bulletin, Vol. 7, No. 11,
December 1988)

AAAS Committee on Scientific Preedom and
Responsibility report

Based on papers presented at two symposia
during the 1987 Ameczican Association for the
Advancement of Science (AAAS) annual meeting, plus
material added subsequently, a new 112-page AAAS
report focuses on Biotecnnology: Professional
Issues and Social Concerns.

“Given the virtual explosion of interest in
biotechnology*®, says Committee chairman
Sheldon Krimsky, “"the Committee believes tha: this
volume, with its focus on the consaquences of
increased industry-university collaboration and on
the safety of biotechnology research, advances the
public and professional dialogue - and offers new
insights into how biotechnology research is
proceeding and with what impact.”

The experience reflected is almost entirely
American, but anyone interested in the ethics of
commercial biotechnology should track down a copy.
Details of the publication, which is available free,
from: American Association for the Advancesent of
Science, 1333 H Street, N+, Washington, DC 20005,
USA or on +1 (202) 326-8792. (Source:
Biotechnology Bulletin, Vol. 7, No. 11,

December 1988)

Druq delivery is key to success for genetically
engineered protein products

Over 100 companies and 70 nther organizations
are involved with the development of protein
delivery technologies - including the use of
liposomes, monoclonal antibodies, nasal delivery,
encapsulation, polymers, transdermal systems and
collagen.

According to Druq Delivery of Proteins: A
Worldwide Market Study on Liposomes, Monoclonal
Antibodies, Nasal and Other Methods for
Biotechnology Products, the market for such delivery
systems will be worth over $1.7 billion worldwide by
1998. Indeed, the market for the delivery of
proteins will account for a quarter to a third ot
the macrket for the deiivery of all drugs,
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In some cases, successful delivery techniques
will directly expand the market for the proteins.
Por example, easier use vill increase the number of
people who use insulin. PFurthermore, less i.asulin
is absorted nasally, increasing the amount that is
naeded per dose.

wWhere companies -e competing with similar
products, such as inte. {erons and interleukins,
delivery methods vill differentiate the companies
and could provide the key to gaining a competitive
advantage. Details of the report, priced at
$1,495.00, from: Technology Management Group,
25 Science Park, New Haven, CT 06511, USA or on
*1 (203) 786-5445. (Source: Biotechnoloqy
Bulletin, Vol. 7, No. 11, December 1988)

La n's quide to deliberate release

A “lay summary® of the first International
Conferenca on the Release of Genetically Engineered
Micro-organisms (REGEM I), has been produced by
Dr. Bernard Dixon. REGEM I took place in Cardiff in
April 1988. It covered the enormous promise of
recombinant DNA-based organisms for medicine.
agriculture and pollution control, as well as the
attendant environmental risks.

The 50-page booklet, Engineered Organisms in
the Environment, will provide a useful overview of

the technology and issues even for readers who feel
they know 2 fair amount about biotechnology.

Copies of the booklet, priced at 5.00 pounds
including postage, are available from:

Professor Alan M. Paton, School of Agriculture,
University of Aberdeen, 581 King Street,

Aberdeen ABY LlUD. (Source: Biotechnology Bulletin,
Vol. 7, No. 12, January 1989)

New journal on methods in cell and molecular
biology

Increasingly, advances in cell and molecular
biology are driven by davelopments in technology.
New methods are constantly developed., and existing
procedures refined in the search for the ultimate in
sensitivity and resolution. In such a rapidly
moving field, it is vital that scientists are awvare
of the latest developments in methodology.

TECHNIQUE will publish papers that are
concerned with the methods and technical aspects of
experiments within the broad field of cell and
molecular biology. The major aim of the journal is
to provide a vehicle for the rapid dissemination of
methods in greater detail than normally accepted in
non-~specialist publications.

Papers vill be accepted based on the relevance
of the method to the development of the scientific
area that it refers to. The journal will be
intended for laboratory bench use, therefore
detailed step-by-step protocols will be considered
desirable for acceptance for publication.

TECHNIQUE will feature three categories of
papers:

1. Reviews of particular cechnical areas, which
will mainly be commissioned and contain sets of
related protocols.

2. Full pape.s that will de~ument new individual
methods or major modifica-ions to existing
procedures.

3. Short communications that will deal with more

minor, but nevertheless significant,
modifications of existing protocols.




The wvhole range of techniques applicable to
cell and molecular biology will be covered including
aclecular cloning, expression of cloned sequences,
characterization of nucleic acidsi and proteins,
mutagenesis and prctein engineering, and
protein-nucleic acid interactions. Any other method
representing an advance on current technology for
cell and molecular biology vwill be wvelcome. Papers
highlighting new theoretical imnsights and thnose
describing new computer programs for the handl:ing of
data will also be acceptable.

A Letters-to-the-Editor section will serve as a
forum for the discussion of the merits of published
protocols. Another section will deal with product
reviews which vill be genuine tests of new
commercial kits and reagents.

TECHNIQUE will be published on a bi-monthly
basis, with the first issue in Pebruary 1989.

To submit manuscripts or for sore irformation
and authors' instructions on TECHNIQUE please write
to one of the following addresses:

Peter Little, Editor, TECHNIQUE, Department of
Biochemistry, Imperial College of Science and
Technology. Prince Consort Road,

London SW7 2AZ, England, Telephone:

(01) 823-7518, Pax: (01) 823-7525

Bditorial Office, TECHNIQUE, wW.B. Saunders
Company, The Curtis Center, Independence Square
West, Philadelphia, PA 19106, USA

Bricish Library's Biotechnology Information
Seminars

The pace and breadth of bio-innovation
generates a wealth of information in science,
industry and business. A series of one-—-day seminars
organized by the British Library's Biotechnology
Information Service (BIS) will provide an all-round
introduction to the subject, focusing on books,
journals, online sarvices and information centres
used by BIS. The seminars, entitled "Biotecnnology
Information”, will be held on 21 March, 2C July and
14 November at the Science Reference and Information
Service, 25 Scuthampton Buildings, London WC2A 1AW.
Details from: Sean Heatley at this address.
(Source: Biotechnology Bulletin, Vol. 8, No. 1,
February 1989)

New AIDS resource

WcrldAIDS is a news magazine focusing on the
global issues surrounding the spread of AIDS. In a
field where there 1s a flood of licerature giving
detailed accounts of the latest developments in
vaccines, drugs and epidemiological data, WorldAIDS
stands back and provides a qlobal pewrspective on the
spread of the human .mmunodeficiency virus (HIV).

In the first issue, WorldAIDS provides a
statistical portrait of a region, giving a
country-by-country breakdown of the latest
seropositivity figures, number of cases reported,
travel restrictions and national action.

wWorldAIDS is published every two months by the
Panos Institute in association with the Bureau of
Hygiene and Tropical Diseases (London). It is
available from Panos, 8 Alfred Place,
London WClE 7EB, UK, at 12.00 pounds or from Panos,
1409 King Streec, Alexandria, VA 22314, USA, at
$25.00 per annum; it 1s free to organizations and
individual in the third worid. (Source:

Developmant Porum No. 9. March-April 1989)
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Journal from Scottish Development Agency

The Scottish Development Agency (SDA) publishes
a free nevsletter on the Scottish healthcare and
biotechnology industry. The latest issue of Nostrum
profiles several companies and focuses on how the
National Collections of Industrial and Marine
Bacteria Limited in Aberdeen have nov bscome the
first seed depository in Burope to function as an
International Depository Authority (IDA). The NCIMB
already serves as one of the 19 IDAs vorldwide
receiving microbiological material for patent
deposit. Details from: Dr. Carol Bainbridge,
Scottish Development Agency, 120 Bothwell Street,
Glasgow G2 7JP or on J41 221 3217. (Source:
Biotechnology Bulletin, Vol. 8, No. 2, March 1989)

New information centre

The National Center for Biotechnology
Information has been established at the US Natiocnal
Library of Medicine.

According to director, Donald A. B. Lindberg,
“It not only acknowledges the importance of computer
and information science as applied to molecular
biology but it reaffirms the Library as the focus
for developing cutting-edge information systems in
the health sciences”.

The Centre has been given responsibility for
carrying out four basic functions: to creata
automated systems for knowledge about molecular
biology, biochemistry, and genetics: to perfora
research into advanced methods on how to handle
information about the vast number of biologically
important molecules and compounds; to enable those
engaged in biotechnology research and medical care
to use the systems and methods developed: and to
co-ordinate efforts to gather biotechnology
information worldwide.

Among current biotechnology information work
going on at the NLM are projects connected with
Genlinfo, a prototype multitype database access
system which allows researchers to express a
question in their own words and have it answered by
information retrieved from a dozen different
databasas; a project to develop a computer program
to support analysis by investigators who use the
techniques of “shotgun sequencing” of DNA; the
developments of linkages among disparate
biotechnology intormation sources; the development
of a unique directory of biotechnology information
resources, and the installation of high-speed
computer communications lines to facilitate research
connections between NLM and otner advanced computing
centres. Contact: NLM, 8600 Rockville Pike,

Bethesda, MD 20894 (Source: Information Hotline,
Pebruary 1989)

New US computer database describes Japanese
companies working in biotechnology

Detailed information on about 250 Japanese
companies working in biotechnology is available
through a nev computer database created by the
US North Carolina Biotechnology Center. The Japan
Database focuses on Japanese companies that use the
new technologies of genetic engineering, monoclonal
antibody production, new fermentation processes or
large-scale cell culture. It includes information
on the companies’' research and product areas,
locations, financial structuzes, employees, top
management, major investors and US addresses.

"We now have the ability to provide detailed
reports to answer specific questions about Japanese
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biotechnology®, says Dr. Mark D. Dibner, Jirector ot
rhe Center's Biotechnology Information Division.
“For example, if someone wvere interested in Japanese
firms working on diagnostics, vaste treacment,
energy or any one of 31 topics, we would be able to
provide specific reports on these potential
collaborators, customers or competitors.®
from: North Carolina Biotechnology Center,
Box 13547, Research Triangle Park, NC 27709, USA or
on +1 (919) 541-9366) (Source: Biotechnology
Bulletin, Vol. 8, No. 1, February 1989)

Details

Genetic software available

New software for computer-aided genetic
engineering is available for licensing. The
softvare, named °“Coaputer-Aided Genetic
lngin.otiga/conctic Bngineering Machine”
(CAGE-GEM'"™), was developed by Battelle.

CAGE/GEH has applications in food and
agriculture, petroleum, pharmaceuticals, chemical
engineering, and nearly any genetic engineering
product or process.

CAGE/GEM gives genetic engineers a level of
expertise that previously was unavailable. No other
computer softvare system offers this combination.

The system uses and integrates genetics, and
provides information with DNA protein sequences to
generate colour graphic displays of complex
structures. Sometimes these structures can involve
thousands of bases or amino acids.

With expanded capabilities, CAGE/GCEM now
provides comprehensive systems analysis, complete
genetic cloning simulation, data base searching and
information management, and accessibility from other
computer terminals.

It also offers compatibility with advanced
analytical packages and routines such as sequence
analysis software packages of the National
Biomedical Research Poundation and University of
Wisconsin Genetics Computer Group. (Source:

Battelle Today/3)
Online Biotechnology Directory introduced

From Pebruary 1989, BioCommerce Data's online
services were substantially expanded and improved.
Abstracts in BioCommerce {ABC), a twice monthly
current awareness buclletin on business aspects of
bioteschnology, has been availablc since
December 1964 on Data-Star (file CELL) and since
Ncvember 1986 through Dialog (file 286 - BioCommerce
Abstracts). The Dialog flle has now been expanded
to include directory style entries on nearly
1,000 organizations worldwide, and renamed
BioCommerce Abstracts and Directory.

Dstailed profilaes are now available on many of
the organizations mentioned in the abstracts. These
directory records include the full name including
acronyms, alternate name (foreign language version),
a unique number also used in abstract indexing, a
four line address, a description of the history and
activities of the organization, controlled terms
describing its areas of business and the names and
job titles of senior executives.

Initially much of the data will cover British
organizations, including all those listed in the UK
Biotechnology Handbook '88, BioCommesce Data’'s new
printed directory produced in collaboration with the
Assoclation for the Advancement of British
Biotechnology. About 1,000 entries on Buropean,
Canadian and US organizations vill be online

initially with many more being added over the next
year. Information included is checked to ensure its
accuricy and updates every tvwo weeks will ensure
that it remains current.

This is the first time a biotechnology company
directory has been available Online, and its use has
many advantages over printed books. 3Searching the
data is far easier and can be done by country (or
even city!) as well as area of business or type of
organization. This enables you to retrieve
precisely vhat is needed, .t a lower cost than
buying a complete directory, while the frequent
updating snsures that the informat:ion ceceived is
really current.

At the time of vriting, only the Dialog version
of ABC (file 286) includes directory entries but the
Data-Star version should be similarly expanded in
the near future. To become a Dialog user, contact
either BioCommerce Data Limited, Old Crown Building,
Windsor Road, Slough SL1 2DY, UK, Tel:

(0753) 74201, Telex: 849793, Pax: (0753) 31145 or
Dialog Information Services, 3460 Hillview Avenue,
Palo Alto, CA 94304, USA, Tel: (415) 858-3810)

Computer models to monitor food spoilage

Computer models to predict food spoilage have
been developed by R. Buchanan of USDA’s Microbial
Pood Safety Research Unit (Philadelphia). The model
predicts the growth of bacteria in foods. Varying
input to the model can show what changes in food
composition will do to shelf life. Actual tests of
bacterial growth are not standardized, and food
companies do not get reproducible results.
Buchanan's model is for cured meats. Users provide
inputs to the Lotus-developed program, including
pathogen and food composition. 1If the model shows
no growth, it indicates that the pathogen will not
reproduce under the conditions specified. Data for
the model came from Buchanan's own experiments and
from other food researchers. The model can be run
on any IBM-compatible PC. (Extracted from New
Scientist, 28 January 1989)

Wound healing subscription service from TMG

Technology Management Group is now offering a
subscription information service on growth factors
for wound healing. The service is being issued
four times a year. Bach issue will feature an
in-depth analysis of a timely topic, presented in
the form of a mini-report. Topics planned for
coverage include: developments in drug delivery,
immunomodulators for wound healing and hard tissue
growth factors. The first four issues are being
offered tor $2,500.00. Details from: Technology
Management Group, 25 Science Park, New Haven,

CT 06511, USA on +1 (203) 786-544S5.
(Sources Bi oloqy Bulletin, Vol. 8, No. 2,

March 1989
Univer :3 SETCON to monitor fermentation
The SET cCentre for Biochemical Engineering at

Birmingham University is to use the SETCON process
management system from Scicon Industry as a
biotechnology research tool. The system, running on
a DEC Micro VAX, will control and monitor
fermentation vessels,

The data recorded will be used to develop
techniques for identifying mathematical models for a
range of fermentations. The models will be used in
real-time computer simulations, linked to SETCON, to
allow verification against an actual fermentation.
(Source: Biotechnoloqy Bulletin, No. &, Vol 2,
March 1989)




Microbial Strain Cata Network (MSDN)

MSDN is building an integrated information
service for biotechnoiogists and amicrobiolcgists,

operating online worldwide.

It provides a full

electronic communications system (electronic aail,
conferencing, bulletin board), a directory to locate
microbial features recorded in centres throughout

the world,

access to other relevant dacabases,

computer support and training.

Internationally sponsored and funded, the

system nov has about 300 users.

Participation from

scientists in Australasia is currently low. The
system has much to offer the scientific community,
and the MSDN hopes to encourage participation in the
network, both for communication purposes and for
collaborating in developing the Directory.

(Source:
Vol.
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Jesus College,
Cambridge, UK
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Uppsala, Sweden
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Protein Structural Aspects of
Bio-technology. Further
information from Edith Field,
Training Manager, UaivEd
Technologies Ltd., 15 Buccleuch
Place, Edinburgh, EH8 9LN,
Scotland, UK.

Prospects for amino acid
biosynthesis inhibitors in crop
protection and pharmaceutical
chemistry. Further information
from the Conference Secretariat,
Society of Chemical Industry,
14/15 Balgrave Square, London
SW1lX 8PS, UK.

Regulation of Eukaryotic mRNA
Transcription. PFurther information
from Meetings Co-ordinator, Cold
Spring Harbor Laboratory, Cold
Spring Harbor, NY 11724, USA.

Separations for Biotechnology.
Purther information from the
Conference Secretariat, Society of
Chemical Industry, 14/15 Belgrave
Square, London SWlx 8PS, UK.

International Confersnce on
Drug-DNA Interactions. Purther
information from Dr. S. Neidle,
CRC Biowmolecular Structure Unit,
Institute of Cancer Research,
Sutton, Surrey SM2 SNG, UK.

Experimental Models for Auto-immune
Diseases. Purther information from
Rikard Holmcdahl, Departaent of
Medical Chemistry, Uppsala
Biomedical Centre, Uppsala, Sweden.

International Meeting on Nitric
Oxide from L-Arginine: A
Bioregulatory System. Purther
information from Dr. S. Moncada,
Wellcome Research Laboratories,
Langley Court, Beckenham, Kent
BR3 1BS, UK.

14-16 September
Queen's College,
Cambridge, UK

14-17 September
The Jackson
Laboratory,

Bar Harbor,

USA

18-21 September
Heidelberg., FRG

19-20 September
Ottawa, Canada

24-29 September
King's College,
Cambridge, UK

25-28 September
Cold Spring
Har»or
Laboratory, USA

25-26 September
Royal College
of Physicians,
London, UK

26 September
London, UK

26-29 September
Lunteren, The
Netherlands

28 September
Ghent, Belgium

28-29 September
St. John's
College,
Cambridge, UK

The Cell Meabrane and Cell Signals
as Targets for Cancer Chesotherapy.
Purther information from The
American Associaticn for Cancer
Research, 530 Walnut Street,

10th Floor, Philadelphia, PA 19106,
USA.

First Biennial Mammalian Develop-
santal Genetics Workshop. PFurther
information from Linda Pournier,
The Jackson Laboratory, Bar Harbor,
NE 04609, USA.

Molecular Communication in Higher
Plants. Purther information from
Dr. J. Tooze, EMBO,

P.0O. Box 1022.40, D-6900
Heidelberg, PRG.

CANBIOCON °'89. Purther information
from Biotech Canada Inc.,

100 Alexis Nihon Boulevard,

Suite 875, Montreal H4AM 2P4,
Canada.

EMBO Workshop on Cellular and
Molecular Biology of Muscle Develop-
ment. Purther information from

Dr. Prank S. Walsh, Department of
Neurocnemistry, Institute of
Neurology. Queen Square,

London WCLN 3BG, UK.

Confsrence on Hepatitis-B Viruses.
Purther information from Meetings
Co-ordinator, Cold Spring Harbor
Laboratory, Cold Spring Harbor,

NY 11724, USA.

Adenosine and ATF - Progress in
Research and Therapeutic Potential.
Purther information from

Renata Duke, IBC Technical Services
Ltd., Bath House, 56 Holborn
Viaduct, London EClA 2BX, UK.

Modelling of Drug and Pesticide
Processes: I. Kinetics of
transport in mammals, insects and
plants. Further information from
the Conference Secrstariat, Soclety
of Chemical Industry,

14/15 Belgrave Squarce,

London SW1iX 8PS, UK.

Plant Genetic Engineering, Appli-
cations for Agriculture, Horti-
culture and Industry. Purther
information from Dr. G. A. van de
Schootbrugge, TNO Corporate
Communication Dept., P.0. Box 297,
2501 BD The Hague. The Netherlands.

Porum for Applied Biotechnology-
Purther inforsation from the
Scientific Centze FAB, p/a

L. Demey, Coupure 653, B-9000
Ghent, Belglium.

Purther infor-
IBC

Biosensors '89.
mation from Renata Duke,
Technical Services Ltd.,
Bath House, 56 Holborn Viaducet,
London EClA 2EX, UK.




October 1989

2-4 October
Capri, Italy

2-4 October
Heidelberg, FRG

4-6 October
Annecy, Prance

5-6 October
London Press
Centre, UK

11-12 October
Johns Hopkins
Medical
Institutions,
Baltimore, USA

11-14 October
Tarpon Springs,
Plorida, USA

23-24 October
Houston, Texas
USA

24-25 October
Royal College
of Physicians,
London, UK

24-26 October
Moscone Center,
San Prancisco,
Usa

November 1989

9-10 November
Boston, USA

-.3_

Workshop on Molecular Biology ot
Development. Purther informatiou
from Dr. Edoardo Boncinslli, IIGB,
via Marconi 10, 80125, Naples,
Italy.

EMBO Workshop on Patterns in Proteir
Sequence and Structure. PFurther
information from P. Arqos, EMBL,
Meyerhofstrasse 1, 6900 Heidelberg,
FRG.

Progress in Animal Retroviruses.
Purther information from

Dr. Daniel Gaudry, Secretary of the
21st Congress of the IABS,

254 rue M. Merieux, 69007 Lyon,
Prance.

Sixth European Seminar and Exhi-
bition on Computer—Aided Molecular
Design. Purther information from
Renata Duke, IBC Technical Services
Ltd., Bath House, 56 Holborn
Viaduct, London EC1A 2EX, UK.

Neuroscience: Integrative
Punctions. Further information
from the Programae Co-ordinator,
Office of Continuing Education,
The Johns Hopkins Medical
Institutions, Turner Building,
720 Rutland Avenue, Baltimore,
Maryland 21205-2195, USA.

Third Annual North Amsrican
Cystic Fibrosis Conference.
Purther information from

Cystic Pibrosis Poundation,

6931 Arlington Road, Bethesda, MD
20814, USA.

XXXI. Membrane Proteins:
Targeting and Transduction.
Purther information from

Kimberly Nelson, The Robert

A. Welch Pourdation, 4605 Post Oak
Place, Suite 200, Houston,

TX 77027, USA.

The Platelet in Health and Diseases.
Purther information from Renata
Duke, IBC Technical Services Ltd.,
Bath House, 56 Holborn Viaduct,
London EC1A 2EX, UK,

BIOTECH USA. Further information
from the Conference Managesent
Corporation, 200 Connecticut Avenue,
Norwalk, CT 06856-4990, USA.

Gene Manipulation in Biology and
Human Disease. Purther information
from Diana Berger, Nature
Publishing Company, 65 Bleecker
Street, New York, NY 10012-2467,
USA.

24-26 November
Bynsham Hall,
Oxtord, UK

30 Noveaber -

London, UK

December 1335

10-14 Decesber
Hilton Head,
South Carolina,
USA

1990

26-29 March
Girton College,
Cambr idge, UK

3-5 April
Churchill
College,
Cambridge, UX

11-16 April
Braunschweig,
PRG

25-29 June
Amsterdam, The
Nectherlands

11-13 September
Reading, UK

28-31 October
San Prancisco,
usa

1991

7-11 April
Southaspton, UK

4th Harden Discussion Meetirg on
Molecular Genetics of Neuromuscular
Disorders: Progress in Research
Strategies. Purther information
from Dr. J. de Bellerochas,
Departaent :f Biochemistry, Charing
Cross and Westainster MNedical
School, Fulhams Palace Road,

London W6 BRF, UK.

International Coaference on Drug
Delivery and Targeting Systems.
Purther information from Rena*a
Duke, IBC Tecanical Services Ltd.,
Bath House, 56 Holbora Viaduct,
London EClA 2BX, UK.

Second International Workshop on
Cytokines. Purther information from
Sherwood M. Reichard, Cytokines,

c/o RES Society, Box 3044 NCG,
Augusta, GA 30912, USA.

Stability of Proteins: Theory and
Practice. Purther information from
Prof. F. Pranks, Biopreservation
Division, Pafra Ltd., 150 Cambridge
Science Park, Cambridge CB4 4GG, UK.

Opportunities in Biotransformation.
Purther information from the
Conference Secretariat, Society of
Chemical Industry, 14/15 Belgrave
Square, London SWlX 8PS, UK.

Post-Transcriptional Control of
Gene EZxpression. Purther infor-
mation {rom Dr. J. B. G. McCarthy,
Gesellschaft fir Biotechnologische
Forschung mbH, Mascheroder Weg 1.
D-3300 Braunschweig, FRG.

Amsteardam Biotechnology 90.

Purther information from RAI
International Exhibition and
Congress Centre, fZuropaplein,

1078 GZ Amsterdam, The Netherlands.

Second International Conference on
Separations for Biozechnology.
Purther information from the
Conference Secretariat, Society of
Chemical Industry, 14/15 Belgrave
Square, London SWl 8PS, UK.

Anabiotec ‘90. Purther information
from Shirley Schlessinger,
Anabiotec °90, 400 E. Randolph
Drive, Chicago, IL 60601, USA.

Neurotox '91. Purther information
from the Conference Secretariat,
Society of Chemical Industry,
14/15 Belgrave Square,

London SW1l 8PS, UK,
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