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Heetirg under the aegis of URIDO, the Intermaticnal Centre for Genetic
Engineering and Biotechnoiogy's Preparatory Commitiee helc a one~day special
gession on 2 July 1985 to set the Centre on an operational footing by approving

-an interim work programme for 1985-88.

Dear Reader,

Activities will commence this autumn vwith a workshop on plant biotechnology
in Hew Delhi (Iniia) to be held in September. A workshop on biotechnol ani
industrial commodities will be held in March next year at Trieste (Italy). Other
highlights for this year incluce the installation of computer facilities to link

. members ot the panel of 15 eminent internation2l scientific advisers, another
meeting of this panel, the design of training activities and the appoirtment of a
director, together with the heads of comp nents, a programme management officer
and support staff.

The $559,000 for the 1985 programme, together with the estimated $15.8 million
for 1986-88 are being donated by the It-rlian Governaent from its offer of suppor:
- for the Centre. The programme for 1986-88 will include a research and trairing
project at each site, as well as a project for affiliated centres and one for
other activities. To enable these to begin as early in 1986 as possible,
finali zation of projects to be executed by UNIDO is expected at the Commitiee's
next session scheduled for November in Havara (Cuba).

To date, the Committee is composed of the 36 states that signed the Centre's
statutes. These are Afghanistan, Algeria, Argentina, Bhutan, Bolivia, Bulgaria,
Chile, China, Congo, Cuba, Ecuador, Egypt, Creece, India, Indonesia, Irag, Italy,
Kuwait, Xauritania, Mauritius, Mexico, Morocco, Nigeria, Pakistaun, Panama, Peru,
Seneganl, Spain, Sudan, Thailand, Trinidad and Tobago, Tunisia, Venezuela, Vieti-Nam,
Yugoslavia and Zaire,

The UNIDO Secretariat has also taken up the question of safetly guidelines for
Yiotechnology. The co-operation of the World Health Organization (VEO) ani the
United Nations Enviromment Prqgramme (UNEP)hes been secured, The ICGEB is also

~ expected to concern itself with this question.

On a personal note, this will be the last issue in which my name appears in
the "Dear Reader” columr. Since I will be retiring from UNIDO at the end of this
year, from now on kindly address your enquiries to the Editor of the Genetic
Engineering and Bios2chnology Fonitor. If you should happen to be in India or

’ wish to maintain correspondence with me, please contact me at the following
sddress: Dr. G. S. Gouri, Khanapur, Belgaum District, Karnstaka State, India,
G.3.00uri
Director
Division for Induetriel Situlie:
, ’
Compiled by the Technology Programme of UNIDO P.0. Box 200, A-1400 Vienne, Austris
Nt on oWigiel doswmene, Fer infermevion enly. 6 9
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A. POLICY NEWS AND OTMER EVENIS

USIDC Mews

International Centre for Cemetic Emgineering and Biotechmology

The Preparatory Committee on the Establishment of the Ianteramstiomal Centre for Genmetic
Engiosering and Biotechnology (ICCEB) at its special session held st Vienma on 2 July 1985
exsained the items on the agenda and arrived at the follcwing coaclesions and decisions:

Interim Progremme of the 1CCEB

The Committee approved the interis progrsame for the ICCEB as proposed by the Bureau
an] requested the Chairman to preseat to its future sessions a detsiled report on the
implesentation of the interim prograume and the deploymeat of resources therefor. The
Committee requested the Buresu of the Preparatory Committee and tame nost goveraments to
finalize the draft hesdgquarters agreement at an early date and to submit the dnft to the
next session of the !npcratoty Committee.

The Committee recalled its decisions at its fifth and sixth sessioms that
31 December 1985 should be an adequate date for completion of ratificstiom by all States
signatories. It reitersted its rejuest Lo represemtatives of member countries to convey to
the respective govermments the need to accelerate tie process of ratification and its
concern in this regard. It further requested the representatives of mesber countries co
inform the Committee at its next session cf the progress ssde in this matter in the
respective countries.

The Committee recalled its request at its last session to represcntatives of member

- States to indicate to the Chaizwnn at or before the next session of the Preparatory

Committee the voluntary comtributions that the respective member States would offer to the
Centre.

The Committee recalled its agreement at its last sessioa on the procedure for the

- momination and selection of the Director of the ICGEB, snd invited the member States to

submit their suggestions of candidates Lefore 1 September 1985.

In regard to the selection of the Heads of componeats, the Committee recalled its
decision at its sixth session 3nd agreed that while the Heads of tne two components will be
appointed by the Director, -the process for their selection should be initisted without delay
vith the sppointment of the Heads to be msde sfter endorsement by the Preparatory Committee.

The Committee agreed with the recommendation of the Panel of Scientific Advisers at
their meeting in June 1985 that the subject of the specialized workshop in Trieste be
"biotechnology snd industcisl commodities™,

Tha Committes ncted that the Panel at its next meeting will have to consider,
inter slia, nominations for the post of the Director, evaluation of affi.iated centres and
cnlutm, of the results of specislized worksnops. The viev vas expressed that two days
proposed for the meeting at Trieste, nsmely, 2 sad & November 1985 might mot be ufficient.
It was also noted that the Panel would also mest vith the Buresu to consider names of
candidstes for the post of Director. The Chairman was requested o arrange vith the Buresu
snd the Panel members the exacr durs.ion of the Panel’s meeting aml the arrangements for
discussions with the Buresu.

Socisl Issues -

H!, icultural controls

Agriculturs? R&D is drawing incressing attencion and sparking controversy regarding the
potentisl socisl and ecologicsl cousequences of the discoveriss. University resesrchers are
concerned sbout s doubls stsudard that holds thes to stricter account them scientists in
privace industry. The University of Cslifornis, famous for pionseriag work in water
ssnagement, pest control snd biotechmology, is currently involved in a suit that accuses it
of spending public funds to develop labour-saving mschinery to holp lsrge corporate farwsrs
ond elininates jobe. Another svit agsinst the University attempts to prevent tne spraying
of s genetically enginesres fore of W bacteris on s potato petch to
vetard frost. Soms members of the sesearch cormunity fesl that strict controls ate
necessory to insure that biotechnology experisents sre adequstely reviewsd beforshand snd
the riok of contaminstion fully veighed. Ochers worry that govermment stteiipts to regulste

experimenty will stifle resesrch and cosc the US its narrov lead in the emerging field of
Hbioucluolo;w '(Extracted from Wall Strest Journal, 21 November 1984) Do Vo




Regulatory Issues
US _regulatory coatrols

In the face of proposals to creste a uev means to oversee genetic engineering, the US
Recombinent DNA Advisory Committee (RAC) of the National Institutes of Health (MIK) has
begun to assert itself with a mew vigour. At the meetiag of the committee in May, members
woiced concern that ocher agencies moving to assert jurisdiction over recosbinant DMA = in
perticular the Envircomental Protection Agency (EPA) - lack the expertise that the RAC had
accumulated in its 10-year existence and tha- basic research could suffer as a consequence.

The focus of concerm is the lengthy proyosal of the Office of Science and Techaology
Policy (OSTP) for the establishment of a “coordirsted framework™ for regulating
biotechnology. Under that proposal, a Biotechnology Science Board would be created to
address generic issves and settle interagency disr.utes; in addition, each agency dealing
with biotechnology (US Depurtment of Agriculture, Raciomal Science Foundation, EPA, Food and
Drug Administration and WIH) would have its own RAC to provide advice within the agency.

. .

Although most of this proposed bureaucracy would address only applications for
marketing or development of commercial products and would not imvolve any new statutory
authority, EPA has indicated its inteation to claim some authority over research. The
agency has already said that field tests of wicrobial pesticides produced by genetic
enginerring comr under the Federsl Insecticide, Pumzicide, and Rodenticide Act. Under
interim rules anmounced by the agency, snyome who wa: 3 to field-test s genetically
engineered microbial pesticide on a plot of any sizv wust norify EPA; the agency can then
demand 2 formal application for sn "Sxperimental Use Permit™.

EPA also intends to view the DNA in novel microbes as "new chemical substances™,
subject to the notification and safety-testing requiremsnts of the Toxic Substances Control
Act (TSCA). Unéer that act, EPA must be notified 90 days before the manufacture of such a
new substance commences; EPA can demsnd additional data and with cause can restrict or even
ban the product. (Extracted from Nature, Vol. 315, 16 May 1985)

Type culture s source of Eiu

Researchers say the role of the American Type Culture Collection (ATCC) us a repository
of materials for basic biological research is being thres .ened by commercial exploitation of
cell lines deposited there. At least one molecular biologist has refused to send any more
of his samples to the collection after a commercisl company obtained an oncogene he had
deposited snd, without his knowledge, began marketing to researchers DA probes derived from
it. -

ATCC, 8 non-profit orgsnizstion, iakn cell lines and other materials in its collection
available to any qualified researcher who requests them, charging s nowinal fee to cover its
costs. Although primarily a service to basic researchers, the collection has played an

increasingly important role in facilitsting the patenting of recombinsat DNA products and

precesses.

As 8 gemeral rule, the Patent Office requires applicants to deposit movel cell lines or
plaswids in 8 collection +uch as ATCC to satisfy the pudlic disclosure requirements of -
petents ~ the traditional vritten descriptions sre often insufficient to allow someone elge
to reproduce the invention, s fundaments’ requirement of pstent law, 1In order to sarisfy
the lega) requirements, wo restrictions on the distribution of deposited materials can br

Sone tesesrch groups, appsreatly concerned sbout the uncomtrolied commercis) '
explnitation of cell lines placed in the public domein through ATCC or otherwise, have taken
to distributing semples themselves to other basic researchers and requiring s signed
sgresment that those receiving thew will not pass thes om to s third perty or exploit them
commercislly without permission. Although there is somn dispute over the enforceability of
such sgreexsnts ot low, in st lesst one case, the originators of the cell line won o
siseable ovt-of-court settiement from a compeny that had obtained swd was using the metecisl
vithout their persission.

A spokesman for ATCC says that the collection msy have to recomsider its policies on

frae distribution, dut it would not went to be in the position to enforce restrictions
againet transfers or commercial developmant. (Extrected from Nature, Vol. 315, 23 Msy 1985)




General

Irapped iiotechnology

Biotechnslogy firms whose scientists have spent the past fev years im laboratories
working on genetically-eagineered drugs fear they have vasted their RAD money. Conventional
drugs can be protected against imitation by patents, but the first biotechmology drugs are
mass-produced versions of proteins that occur naturally in the body, so there is increasing
doubt vhe*“er they can be exclusiveiy owned.

Lawyers will taoke several years to frame secure patents for many presen: biotechnology
products, if indeed they ever resch them. But the confusion in the industry could help
participaunts to drav a useful, and profitable, distinction between the first generation of
biotechunology drugs and the second.

The first round of products are not blockbusters. Genetically-engineered interferons,
for example, have dissppointed im clinical trials snd have surprisiungly caused side-effects
even though they are matural products.

Improving and cross-licensing the technology couid assist in helping the biotechnology
industry to find the money it needs for R&D work on the second generatiom of its products,
vhich promise to be the real wmoney-spinners. These products will be mcre easily patentable
because they will more nearly resemble conventional pharmaceuticals. (Extracted from the
Economist, 1 June 1985)

Art and biotechnology

Fixed algae have been used for many purposes, but rarely for meking what the Freanch
sculptor Ernest Pignon-Ernest calls "arbrorigines™. This pun on the French words for "tree”
(arbre) and "sborigine” describes s collection of life-sized wodels carved out of
polystyrene and containing fixed Porphyridium cruentum, s reddish single-celied alga tnat
gives the polystyrene flesh tones. Pignon-Ernest's models now sdorn tne Crees of tne Paris
Jardin des Plantes. The sculptor is fascinzted by the idea that these sculptures need Jater
and light. Pigoun-Ernest conceived the ides of using fixed algae and approached
biotechnologist Daniel Tnomas ofi the University of Compidgne and his colleague Clasude Gudin
of the solar biotechonlogy laborstory at Casdarache for ideas. Thomss, who specializes in
cell and enzyme-fixing, had the technology of fixing P. cruentum in polystyrene, and Gudin
has been using it to produce polysaccharides using solar energy. (When its environment
dries, the organism protects itself by sccreting a sugary shell.) Pignon-Ernest found the
ssterisl ideal, and the "breathing™ arbrorigines were the result.

Thomas, meanvhile, wvas alsc at work with another artist, Monet - or st least with his
enormous "wates-lilies™, a 186 sq. m. canvas hanging in the Louvre gallery in Paris. This
painting was damaged vhen it wvas first transportad. Paper was glued to the surface of the
paint to protect it, but the wrong glue was used and the picture remain misted and in danger
of densturing by interaction of glue and paint. Thomas came to the rescue, discovercd the
glue vas starch-based and dissolved it off with enzymes. Which proves that bioterhrnlogy
has its uses, even if those uses will have little ef’_ct on share prices... (Source:
Nature, Vol. 314, 18 April 1985)

B. COUNTRY WNEWS

Australia
Nev Legislation

The Yew South Wales government in Austzslis is plenning to introduce legislastion to
cover biclogical control of weeds and pests. It would be the first government in the world
to briog in such rules. (Source: Europesn Chemical Nevs, 18 March 1985)

Belgium
Biotechanclogy in Belgiwm

Belgium has a strong cnemicsl industry, and outstanding strengths in its universities
and rasearch institutes in the biomedical sector (e.g. the Institute for Cellulsr and
Moleculer Pathology) and in plant genetics (University of Chent), ss well as in other sress
(c.g. bacteriology in various institutions). The internations] pharmsceutical companies sre
sleo sctracted by the high nuslity environment provided by the resesrch tecws in the varinrus
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At the level of the regional authorities, Wallonie, Flanders and Brussels are seeking
to attract foreign investment in high technology sectors sucn as biotechnology; Wallonie
and Flanders have each created two R and D companies. Hybritech (the US leader in hybridoma
technology and marketing) has established a plant at Lidge; Biogen (the Swiss and
U.S.-based group owned by Monsanto, International Nickel, Schering-Plough &nd Grand
Metropolitan Hotels) has established a2 subsidiary at Ghent (Biogent). At the level of the
national suthorities, the IRSIA -~ a national industrial research association - is
coordinating R and D projects on biotechnology topics, and its Biotechnology Committee
comprises 32 companies from various industrial sectors and university laboratories
specialising in monoclonsl antibodies, fermentation, immunology and genetic engineering.
(Extracted from Industrial Biotechnology Wules, February 1985)

Canada

Wellcome in Canadian biotechnology venture

In a joint venture with the Terry Fox Medical Research Foundation. a Canadian charity,
The Wellcowe Foundation is to establish a Biowedical Research Centre in Vancouver, British
Columbia. Claimed to be a unique concept, the ceatre vwill combine laboratory facilities
with on-the-spot in- and out-patieant facilities, an arrangement which the company expects
vill allow ideas to move "quickly and efficiently forward from basic research in clinical
application™.

To be based on the campus of che University of Columbia, the centre's initial thrust is
to be towards biologically active proteins, with “emphasis on new substances now emerging on
a production scale from biotechnology, such as lymphokines, interferons and momoclional
antibodies™, according to Bill Castell, managing director of Wellcome Biotechnology.

The British Columbian Provincial 5:vernment has nelped finance the project tnrough its
Development Corporation. (Extracted from Manufacturing Chemist, May 1985)

China

Chinese set & virus to catch a virus

Virologists at Beijing University claim to have cured two-thirds of mice who would
otherwvise have died of Japanese viral encephalitis. They did it by infecting them with
snother, related virus called Ml4.

C.H. Huang, one of the resesrchers, told the Internstionsl Congress for Infectious
Diseases that Ml4 reduced the amount of macrophage-inhibiting factor, which blocks nstural
ron-specific immunity. The Chinese do not know yet whether this effect will save a human
with encephalitis. They plan first to try Ml4 in T-cell leukemia, annther disease in vhich
macrophage inhidbition plays an important role.

Ml4 may eventually have its wost important effects on encephalitis while the disease is
still being carried by the mosquito. Huang said the encephalizis virus "disappears” froms
various organs of mosquitos which are infecred with Ml4. Encephalitis is not cleared from
the entire insect, but in several cases Huang says it disappesred from the salivary glands,
wvhich transait the disease to humans.

What seems to happen is that the two viruses compete for binding sites in cells. Ml4
vins. The phenomenon is not new to science and seversl virologists in Cairo described the
finding as "reinventing the wheel”.

Huang has high hopes for his ‘‘new concept” of tnerapy with non-pathogenic viruses,
hovever. He wants to blcck the transmission of dangerous viruses by the mass infection of
vild mosquitos with M14 in places vhere the diseasss are endesic. This could lead to tne
eventual eradicction of encephalitis and perhaps another, sore isportant viral disease
spread by mosquitos, yellow fever. (Source: Mew Scientist, 30 May 1985)

Denmark

Biotechnology in Denmark

Biotechnology is very strong in Decnmark, whoss eccnomy is based on sgriculture
(26 per cent of output), food processing (34 per cent) and chemical industry (10 per cent).
Everyone has hesrd of the Cerlsberg brevery, with its traditional skills ir brewing, which
have supported the creation of an internstional research centre with outstanding competence




in plant genetics and cell biology. Everyone has also heard of Novo, which dominates the
wvorld market in industrial enzymes. Novo practised biotechnology before the word was
invented, and is nov arguably the world's leading company in the field.

In 1978, the Danish Technical Research Council, under the chairmsnship of
Prof. 0.B. Jorgensen, of the Technical University, took the first initiative in the field
and sypported projects in genetic engineering scale-up problems (with particular reference
to genetic stabiliry), product recovery (with special reference tu selective recovery of
intracellular products) and on protein synthesis. More recently, a Ministry of Industry
"initiative group”™ cecommended sgainst creating a nev institute specially for biotechnology
becsuse the subject was of such widespread interest that it needed to be practised widely.
(Extracted from Industrial Biotechnology Wales, February 1935)

European Economic Community

European biotecnnology

Agriculture and food processing, forestry, health care, pharmaceuticals and major
sectors of the chemical industry are awmong the areas of activity which may be radically
sltered by the recent breakthrough in biological scirnce, and their technological
applications. Biotechnology is of fundamentsl importance to every society, and to many
businesses. In the United States, over 200 nev companies have been created, and several
billion dollars invested in biotechmology, over the past 10 years; giant multinationals are
reorienting their strategies towards the applied life sciences, and spending massively on
research. 1a Japan, the expenditure is more modest, but the coordinating role nf MITI's
"Bio-industry Office”™ brings together 211 the major groups in a concerted assault on the
commanding heights of this, the other "microtechnology™. The dynamo of change is the
breathtaking pace of scientific progress, and Europe is strong in all the key areas -
wmolecular and celiular biology, microbiology, process engineering and fermentatiom science.
But will the Old W-rl4, with its fragmented mzrkets and complex political machinery, manage
to hold its place in the race to commercislization?

The European Community cannot be passive, faced with the massive challenge of the new
opportunities, ard che sharp competitive threat from the other industrialised countries.
The means exist within the Community - the human skills, the financial resources, the
potential scale of the home market. These need mobilisation by a concerted effort,
involving decision-makers both in private industry and the public sector; in small and
large firms; at national Ministries, and in the Community institutions.

The studies sid the experience are available, on which to build a Community effort.
The Commission has argued since the mid-70s for a collaborative R and D programme in the key
areas of genetic engineering and enzymology. The futures group FAST (Forecasting and
Assessment in Science and Technology) argued for a comprehensive Community strategy for
biotechnology - of what use the advanced research, if firms are being driven out of the
Community dbecause of the price of agricultural raw materials? Meanwhile, the development of
biotachnology  in the countries of Europe proceeds slowly and sporadically; constrained by
history to gradual irnovation and institutional change, condemned by future competition if
it fails to move more quickly enough.

Biotechnology is a "knowledge based business”, and therefore R and D capsbility is
central. That capability has to achieve "critical mass”’, by developing centreas in Europe
vwith the equipment, the people (sbove all the broad interdisciplinary teams), the
intellectusl stimulus and density in "brains per square metre”. The best young resesrchers
in each ares must be able to find and move to centres of world class within the Community.
By all means, with transatlantic collsboration and exchange - but s two-way shuttle, not s
me-way brain-drain.

To stimulate the development of these advanced technologies, at a precompetitive level
undzr-pinning spplications cspsbility, the Commuunity first launched a programme oriented
towards the transfsr of the scientific breakthroughs into European agriculture:

A Mslti-annual (1982-86), .5 million ECU, vost-shering Research snd Training Programae

This programme, started in April 1982, nov includes 104 resesrch contracts, covering
periods between 24 and 40 months, and involving Commission co-finance aversging 40,000 ECU
per year per laboratory. The six areas, all oriented to agriculture and the food industry,
comprises

= development of advavced bicrractors for agriculture and rhe fnod industry;




- 1improved production of materials for stock breeding and for agriculture and the food
industry through application of biomolecular engineering .echniques;

- improvement of plant products;

- ~ development of methods for the identification and transfer of new genetic information
in plants;

- 1improvesent of the symbiotic relations between cultivated plants and soil
- micro-organisas;

= development of wmethods for cell selection and regeaerastion in other plants.

Wider in its scope, the training programme covers all aspects of biomolecular
engineering, including methods of risk assessment in biotechnology.

The need for a wider concept of strategy is reflected in the Commission’s new proposals
for a fise-year, Biotechnology Action Programme (1985-89), of which Research forms only the
first of six points.

1. Research and Training - prolonging the activities of the outstandingly successful firsc
R and D programmec, and enlarging its scope to a broader range of topics in basic
biotechnology; ranging from such frontiers as “protein engineering”, to work on the
development of better health diagnostic tools, and better methods of toxicological
testing for new drugs. A "Contextual Measures” sub-programme ~ims to strengthen the
research infrastructure for biotechnology, in data banks, information services, and
banks of genetic wmaterials (cells, microorganisms, etc.).

2. Concertation Action - for monitoring coordination, and the essential communication
funcrions, betvren Commission services, between biotechnology policy makers at Community
and national levels, between the various scientific disciplines and sconomic sectors,
through informal networks spaaning the internal national frontiers of the Community.

3. Access to Raw Materials - sugar, starch or some such organic and digestible energy
source is fundamencal to all the fermentation industries of biotechnology; but it must
be available at a competitive price, if Europe's biotechnology firms are to thrive.
Proposals for the necessary changes of agricultural régimes have been put to Council.

The development, through biotechnology, of high-added-value and non-food uses for
agricultural materiasls is of strategic importance for the future of Eurnpe's agricuiture.

4. Regulatory Pégimes - the long-standing effort towards the creation of a true Common
Market acquire 3 new urg#ncy from the needs of biotechnology, which include "he need for
a clear, responsible and uniform regulatory environment. In pharmaceutical products,
foodstuffs, feedstuffs, chemicals and other areas, the need is the same: to derive the
economies of scale and ccnsequent benefits of a market of 3C0 million people.

S. Protection of Intellectual Property ~ the law of patents, and the conventions for the
protection of plant varieties, find some of their basic concepts brought into question
by the radical innovations of biotechnology. Thus the existing proliferacion of
different national systems, both within the Community and world-wide, is further
complicated by technical uncertsinties st the interface bstveen science and
jurisprudence. Industry - particularly within Europe - chafes at its impediments, and
at the more advantageous corditions in the USA and Jspan; while jorists ac ‘national,
Zuropran and OECD level wrestle with the slow processes of legislative innovation and

. the modification of international conventions. The Commission’s working group on
patenting in biotechnology ie battling to assert in this complex dousin the urgent and
growing need for a Community approach.

. 6. Demonstraticn Projects — and other forms of closer collaboration with industry, are seen
as essential to the Community's long-term strategy.

Action and proposals on this plan have been ‘1tensifying through 198%, the new five-year
rrsearch Programme being timed to start in eariy 1985, to run at roughly 15 million ECU per
year to 1989,

The Commission's plan artempts to address the strategic challenge, but the resources are
morest, the constraints on implementstion, many and complex.




The role of the European Community

The strength and diversity of European capabilities in bio-ecanology include all
application areas in industry, agriculture, health care and enviromnmental or resource
mansgement, and all the relevant areas of fundsmeatal science and advanced technology. Gf no
single European country could this be said. Industrialists nced to recover the heavy R and D
costs and capital investments by the economies of scale zchieved only at European and world
level. Students and researchers need access to wvorldclass centres where the key resources
and accumulated multi-disciplinary expertise are available; such access, for collaboration,
service and training, is no less necessary for those concerned with applications.

To create in biotechnology this "espace eurcpéen”™, continuing Community initiatives are
needed in several policy areas: in research, ir agriculture, in regulations, in industrial
policy. These policy initiatives have to be based ocn a concerted approach, not only withir
the Commission services, but between the Community institutions and national administrations,
and in association with those groupings or institutions which command the key scientific,
industrial and agricultural strengths. {Extracted from Industrial Biotechnology Wales,
February 1985)

Clean incentive

The European Commission has invited applicants for its biotechnology and "clean”
technology programmes. The biotech programme runs from 1985-89 and covers training and basic
research proposals. On clesn technology, the EEC will put up 30 per cent of the investment
costs for development of processes vwhich produce less waste or use less resources.

(Source: European Chemical News, 20 May 1985)

Federal Republic of Germany

Biotechrology in the FRG

Germany vas amongst the first to give official recognition to the importance of the
field, when in 1974 the Miristry ’or Research and Technology (BMFT) took up the suggestions
of a DECHEMA report (the German Caemical Equipment Manufacturers’ Association). This
associatior has remained an active promoter of biotechnology, beth in Germany and at the
European level: being a founder association and secrerariat of the European Federation of
Biotechnology (founded in 1978, and now comprising 49 scientific societies, from 18 European
countries). The German research effort is focussed on maji'r centres at Braunschweig and
Jilich, as vell as at many other public or private institut.ons, such as the Technical
University of Berlin.

Hoechst, the world leader in pharmaceutical (psrticularly antibiotic) production, has
also pioneered production of single-cell protein for human consumption (wich BMFT
cofinance). Boehringer Mannheim is a leader in the new biochemicals - restriction enzywes
and oligonucleotides - used in genetic engineering. Boehringer Ingelheim produces specislity
chemicals by fermentsation (citric acid). Bayer, number two in pharsaceuticals world-wide,
applies enzymology to the production of semi~synthetic penicillins, Schering uses microbial
transformations in producing steroid hormonss. Degnssa produces amino acids (for animal
nutrition) using immobilised biocatalysts. There are some twenty other significantly active
companies, although these are usually established firms ruther than venture capitsl
sctivities on the U.S. model. (Extracted from Industrisl Biotechnology Wales, Februsry 1985)

Bacteria eat up sewage

Although much of the enviionmental damsge is recognised nowadays, the causes are often
still s mystery to scientiste, especislly in the cane of massive damage to forests, even
though much informstion has been gathered on the subject. The figures are slarming: almost
half of German forests are already damaged, while the scientists are still disputing how and
to what extent sir pollution, the condition of the ground, climatic fluctuations or pests are
to blame for it.

Recently the bark beetle, also called the "engraver”, has developed into a veritable
plague. These greedy creatures prefer to sttack ailing trees. Bark beetles signal to other
members of the species by means of a particular scent vhere they have found food, and it is
possible to synthesise this odiferous substance. The success is sensstionsl: in the Federsl
State of Hasse alone over one hundred million of these beetles went into the scented traps
set for thea.

In the ares of water com'crvoti.on, great progress has been achieved in recent years, not
least owing to the research work of the chemical industry since the regulations for
protecting the cnvirgmnt have been drastically tightened.




A piore2ar in the development of new methods of water purification is Hoechst AG, which
has invested sowe 330 million xarks in clean water in the last four years. The Frankfurt
chemical giant is first and foremost ba:king the development of so-called large-scale
bio-reactors, the third generation of biological purificstion plants developed by Hoechst.
This largest chemical group in the Federal Republic of Germany spends sbout five per cent of
its total turnover on eanvirommental prolection, equal to 18 per cent of its overall
investseuts. :

The bio-reactor method hus been copied from nature, whereby bacteria feed on organic
substances, convert them into cellular materials or oxidise them to produce energy. The
organically dirty sewage is literally thrown down for the bacteria to eat. In order to give
these minute organisms idezl working conditions either oxygen or granulated active charcoal
is added, since for their work the bacteria need air. Active charcosl also helps to
detoxicate particularly obnoxious sevage. In this way over 95 per cent of organic impurities
can be removed. Dangerous alkaline and acid solutions and heavy metals are filtered out of
the sewvage before it is piped into the bio-reactors. The tower-like plants ..ave the added
advantage tnat there are neither objectiouable smells nor any noise during tne process.
Although the bio-reactors constitute the essential item in purifying very dirty effluent,
they alone are not enough. Part of the Hoechst AG's "Purification Programme” is also a
so-called "Demercurising Plant”, vhich removes mercury from tae effluent of potassium
chloride electrolysis. Since its introduction, the mercury passed into the River Main, which
is already polluted to some extent, hat decreased considerably. (Extracted from Scala,

No. 5, 1985)

France

French biotechnology

The country of Louis Pasteur seemed to be falling behind in biotechnology until a
strongly renewe! government interest was signalled in 1979-80 with the publication of
strategic snalysis and reports, by Gros, Jacob and Roger ("Sciences de la Vie et Société”),
de Rosnay ("Bio-Industrie"), and subsequentiy Pelissolo ("La Biotechnologie, Demain?"). ‘he
Pelissolo recommendations for the creation of a "Mission Biotechnologie” were accepted,
leading to the launch of the national "Programme Mobilisateur™ now being implemented. This
focuses national efforts in biotechnology on four 'poles’ in parcticular: Toulouse, Compidgne
(long known for its enzyme engineering and bio-process technology), Pasteur Institute (a
private foundation, 50 per cent financed by govermment, with capabilities in genetic
engineering, hybridoms technolgoy, virology and immunology), and ParisGrigon (the aewly
rebuilt centre of fermentation technology in INRA, the Nationsl Institute for Agriculturazl
Research). A particular objective of these centres is to improve the transfer of knowledge
into industry. The strong molecular biology at the University of Strasbourg should also be
sentioned.

In sddition to the many multi-nationals with strong bases in France, msjor French
companies using biotechnology in fine chemicals and pharmaceuticals include Rhone-Poulenc
(antivodies, and world leader in production of vitamin B12), witn its subsicdiaries Institut
Mérieux (for vaccines) and Genetica (for genetic engineering); and Roussel-Uclar (a
subsidiary of Hoechst) for antibodies and steroids. But the largest commitment to
biotechnology comes from the oil company E1f Aquitaine. In human biologicals, it has
acquired Sanofi, Clin Midy, Chosy and Institut Pasteur Production. Elf Bioindustries and Elf
Bioresesrch are developing biotechnology in the food and agricultural sectors. There are
resesrch-ainded companies in the dairy industry (Bel-Industries, BSN-Gervais-Danone,
Entremont), and in starch conversion, Roquette Frires are world leaders in sorbitol
production. In animal feeds, amino scids are produced by Orsan, Eurolysine (associated with
Ajinomoto) and Rhone-Poulenc.

Of nev biotechnology companizs set up, Genetica has been mentioned; and Transgdne, in
genetic engineering, benefits from its proximity to the University of Strasbcurg. (Extracted

from Industrisl Biotechnology Wales, February 1985)
Biomechanics and biomsterisls training and research in Marseille

The successful trestsent of a wide range of rraumatic injuries, such as are encountered
by milicary personnel, requires s clnse integration of surgery vith a knovledge of the
properties and characteristics of an ever-growing list of natural and synchetic msterials.
The Faculty of Medicine of the University of Aix-Msrseills, France, has designed a ceaching
and resesrch progrssme simed st providing orthopaedic surgecns snd others with s broad and
comprehensive diploms built around biomech~nics and biomaterisls. This programme whicn
treins 10 to 40 students per year, is led by Professor Agrege D. Poitout; it is the first of
its kind in France, embracing the technological spplication of materials in medicine and
cooperstive wvork betweeu hospitals, resesarch laboratories, and industry.
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France currently implants annually a total of 50,000 hip prostheses; 3,000 knee
prostheses; 15,000 cardiac valves; 15,000 vascular prostheses; and 20,000 cardisc
pacemakers. Many of the materials were actually developed for nommedical uses in, for
example, the aeronautics induitry, the electronics industry, or agriculture. While the
functional aspecs of implanted materials can usually be predicted with a certain degree of
accuracy, estimation of the biological performance still needs much research in order to be -
considered reliable in many cases. The progress which has been made in recent years in the
study of the interface between materials and living tissues has enabled the development cf
implants vwhich are far more reliable and effoctive. However, the biocompstibility of the
materials used is still not completely satisfactory, and this would seea to justify s#n .
intensification of research and collaboration between designers (engineers) and users
(clinicians).

The course of study in the Poitout's programse is designed to be of interest to medical
students vho are preparing for orthopaedic, cardiovaascular, neurological, or general
surgery; general anatomy; and deatistry. Some students who are in physical and biomedical
sciences may also enter the course.

Through close cooperation with manufscturers and researchers, the course aims to provide
students with in-depih knowledge of new materials and new technologies to ensble them to take
their place at the forefront of current practice and to o:ient their research in terms of
industrial needs. Tz & like msnner, manufacturers will a-quire a better understanding of
practical problems, ensbling them to solve them more satisfactorily and to provide materials
that are better adapted to the needs of the clinician. (Source: European Science Nevs,

39-6 (1985))

Greece

Biotechnalo;l in Greece

In Greece, the Ministry of Coordination, in consultation with the Ministries of Science
and Technology, Education and Agriculture, is currently developing plans to stimulate
avareness, education and application of biotechnology, in the context of the 1983-88 .
five-year plan for econowic aud socisl development. This includes & programme for scientific
and technological development, and an element of which concerns "key technologies”,
containing three themes:

(a) microelectronics and informstics
(b} biotechnology
(c) technologies relating to marine exploitstion.

This choice reflects top-level political decisions, and smbitious plans are now being
implemented to create the necessary foundations.

_Biotechnology and life sciences research are being vigorously promoted st the nev
Institute for Molecular Biology snd Biotechnology in Reraklion, Crete; os well as at several
other universities (Athens, Patras, Thessalonika) s&nd at research centres such as the
Nationsl Helleaic Research Foundation, the Cancer Research Centre (Salonika), and NRC
Demokritos (Athens).

Professor Stavropoulos, associated with the science-based biotechmnlogy company Vioryl
(food additives, preservatives, flavourings, plant nutrients), is working with the government
planners to identify new industrizl opportunities in biotechnology. There has been created a
nationasl company, "Pio~Hellas”, which will work in close sssocistion vith che research

centres mentioned. (Extrected from Inuustriasl Biotechnclogy Wales, February 1985) .
Indis
Indis sets five-year-plen .

Indis has esrmeriked $400 million for biotechnology over the nexc five years, sealed s
long-delayed science sgreement with the U.S.A, and sought & joint bio-collaborstion with the
Soviet Union.

The Gendhi-Reagan Science snd Technology Initistive (GRST1) agreement lays particulsr
focus on applied biology, gemetic engiasering snd plant biotechnology. While GRST1 is broad
in ite scientific scope, it emphasizes Indo-U.S. cooparation in developing recombinant
vaccines and pharmaceuticals for wessles, cholers, typhoid, malaris, non-A/non-B hepatitis,
husan and snimul radbies and leprosy - with particular attention to preclinical leprosy
disgnosis -~ and development of s male contraceptive vaccine.
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Coordinating the five-year bio-plan is India's National Biotechnolcgy Board (NBB).
Created in 1982, it has initiated postgraduate biotechnology programmes in six Indian
universities, and aims to open five more by yesr's end. MNBB will set up embryo-transfer and
animal-breeding centres, gene banks, genowic libraries, and biotechnology manufacturing units.

Meanvhile, Indis is about to sign an agreement for collaboration in biotechnology with
the Sovist Union. Later this year the two nations will identify four to six sreas cf mutual
Indizn-Soviet interest, including biomass conversion and macromolecular interactions.
(Extracted from McGrawv-Hill's Biotechnology Newswatcii, 6 May 1985)

Biotechnology in India

India is nmow posed to become the first developing country in this part of the world to
make use of biotechnology to solve many problems being faced in medicine, agriculture and
industry.

In recent years, biotechnology has emerged as an important discipline vhich can be
broadly defined as the deveiopment of bielogical forms and systems for obtaining max.mum
benefits to wman and other forms of life vhile maintaining an optimum ecological balance.

The recent epoch-making discoveries which have led to the devzlopment of techniques of
genetic engineering, cell-cell fusion amongst plants and animals and micro-organisms and
sanipulstion of enzyme and wetallic pathways have opened up new possibilities for the
cost-effective production of fuel from renewable resources, cloning and mass fertilization of
crops, better yielding varieties of plants, cheaper products, better wethols for early
disgnosis of diseases, selective methods of pest control and stabilisation of waste water.

Several basic disciplines of science like biochemisiry. physics, mathematics, chemistry
and engineering hav: an interface with biotechnologrv. The grounding and advances in basic
research in Indian universities and institutes over several decades ave made possible the
emergence of biotechnology as an interdisciplinary thrust area of researzh with a potential
future.

Genetic engineerini: Work on genetic engineering has been taken up at a number of
institutions. In the capital, various institutions are active in the field. Studies are
being carried out on transfer of "nif"” genes into plant cells a- the School of Environmental
Sciences, Javarharlal Nehru University. Construction of M-Laprae DNA library and cloning of
DNA and coding the hormones, HCG and human placental lactogen is in progress at the National
Institute of Immunology.

At the Indian Agricultural Research Institute an active group is working on
characterisation of translation and transcription process in E. coli during cell division and
gene expression in plant tissues. At the Indian Institute of Technology, Delhi, stress is
given on conversion of cellulose to alcohol and this is the major facility for detailed
studies on all aspects of fermentation. At the CSIR Ceactre for Biochemicals, a support
facility has been created to ensure that restriction enzymes and other strategically
important materials are readily available.

Two of the major institutions in Bombay active in tne field of genetic engineering are
the Tats Institute of Fundamental Research snd the Bhabhs Atomic Researcnh Centre. The
Department of Zoology at the Poona University and the Department of Biochemistry st tne
Nsvional Chemical Laboratory house two important groups working in the field of genetic
engineering at Pune.

Several groups are sctive in the Indian Institute of Science, Bangalore, working in
diverse aress like gene expression in Rinderpest vivus, Histone gene expression in rice
embryos, structure anc expression of genes rogulating silk, fiboin synthenis in Bombyix mori,
regulation of nitrogen fixation etc. Work on molecular cloning and sequencing of genes,
coding for restriction and anti-restriction proteins in E. coli and Shigells dysenteriae ss
well as cloning of biocide gene from Bacillus shaericus and B, Thuringiensis is oursued at
the Msdurei Kameraj University, Msdurai, the Osmania University and ttc Centre for Cellulsr &
Mollecular Biology, Hyderabad, the Indian Institute of Chemical Biology, tiue Bose Institute
snd the Sahs Institute of Nuclear Physice sre leading Institutions in Calcutta where several
groups work on spplication of genetic engineering techniques, studies of biological nitrogen
Zixstion and insertion of genes of applied imporstance to bacteris.

At Banstes work on studies on cloning of genes of the bacteriophage in E. coli is being
pursued at the Institute of Medical Scienczs. Other centres of the activity include the
Central Drug Research Institute, Lucknow end the Aligarh Muslis University, Aligarh.




Fermentation technology: The Biochemical Engineering Research Centre st IIT, Delhi, has

several research groups working on different aspects of fermentation technology starting from

strain improvement using mutagens/genetic en;ineering right up to pilot plant fermentations

wvith computer controls. The Department of Microbiology at the MS University, Baroda, the

Indian Institute of Science, Bangalore, the National Chemical Laboratory, Pune, the Jadavpur
University, Calcutta, the National Sugar Institute and the Harcourt Butier Techmology -
Institute, Kenpur, the Regional Research Laboratories at Jammu and Jorhat, the Central Food

Technology Research Institute at Mysore, the Department of Microbiology, the Punjsb

University, Chandigarh, are some of the other important centres vherc basi. studies on

fermentation technology are carried on. .

Among industries, wvork on fermentation technology is being actively conducted at the
Rindustan Antibiotics Ltd., Pimpri, Pune, Anil Starch Products Limited, Ahmedabad, Bharat
Serums and Vaccines, Thana, Cadilla Laboratories Pvt. Ltd., Ahmedabad, Hindustan Lever,
Bombay and Hoechst Pharmaceuticals, Bombay.

Enzywe engineering: Major centres in India where work on immobilisation cf enzymes is
going on include Hindustan Antibiotics Ltd., Pimpri, the Biochemical Engineering Research
Centre, 1IT Delhi, Mational Chemical Laborstory, Pune, the Jadavpur University, Calcutta, the
Indian Institite of Science, Bangalore, IIT Kanpur and the Indian Institute of Chemical
Biology. The work being done :overs immobilised enzymes for use in medicine, industrisl
fermentation, food processing iad vaste water treatment.

Tissue culture: A large number of establishments cre active in the field of plant
tissue culture. These includ: National Botanical Research Institute, Lucknow, National
Chemical Laboratory, Pune, Regional Research Laboratory, Jamsu, Department of Botauny,
University of Delhi, Calicut University, Calicut, MK University, Madurai, Indian Institute of
Science, Bangalore, Central Arid Zone Research, Institute Jodhpur, Bose Institute, Calcuttas,
Rajasthan University, Jaipur, Department of Botany, MS University of Baroda, BARC Bowbay,
JNU, New Delhi and IARI, New Delki.

Work in various areas including clonal propagation and protoplast fusion and
regeneration of fruit and foresc trees, plantation crops like sugarcane, papaya, banana,
cardamom etc. for applied use, as also basic studies in subjects like cell diversification,
immobilisation of plant ceils, submerged tissue cuiture, etc. is being pursued in these
inscitutions. Recently the Centrai Plantation Crops P:search Institute, Kasarigod has
successfully propagated coconut plantlets in test tube.

In addition, work on different aspects related to biotechnology including immunology,
photosynthesis, diagnostics, vaccine production by improved methods is being done in a number
of laboratories spread throughout the country.

The National Biotechnology Board (NBTB), vas set up to promote and oversee research in
this field. It has completed the vorking plans for implementing various decisions on major
issues namely, integrated short term training courses for manpover development: formulation
of long term plan with time schedule; finalisation of NBTB fellowship3, visiting scientist
programme; formulation of proposals for creation of infrastructural facilities; safety
regulations to be followed for DMA research in Indias, supply of radio-labelled chemicals and
restriction enzymes required for genetic engineering; and preparation of feasibility reports
for setting up biotechiology based manufacturing units.

One of the charters of WBTB is to identify priority sress in biotechnology and prepare
programmes in these sreas for carrying out research and development work, for generating
know-howv required for the application of biotechnology in aress of national relevance such as
health (hussan and animal) snd fawily plenning, food and sgriculture, industry, energy, .
chemicals, environment etc. and survey >he work done by various sgencies in che area of
biotechnology. In this connection a long~ters plan has been formulated. It was suggested
thst the sectoral long term plan should be discussud with member sgcncies and & time schedule
drawn up. .

The Board was entrusted to set up and provide centralised assiscance for procuresent of
materials required for genetic engineering from abroad and to initiste follow-up action for
production of chess macterials. In view of the urgency, the depsrtment initiated s
coordinated, multi-institutional programme on production of restriction enzymes which are
essential for genetic engineering research. Management snd monitoring of the project is
being done by NBTB. In the first phase of the project, production of tive enzymes has been
completed. As an interis measure, NBTB arrenged for bulk impor: and distribution of
restriction enzymes with the help of the Cencre for Biochemicals st the VP Chest Institute,
Delhi. The Boerd is aleo arranging the centralised .aport of radio~lsbelled nucleotides
through the Bhabha Atomic Research Centre, Bombay.




Simultaneously, effort is being wude for the producticn of radio-labelled nucleotides by
BARC. The CSIR has agreed to provide laboratory space and other facilities in the Centre for
Cellular and Molecular Biology Campus, Ryderabad.

NBTB has formulated an integrated plan for conducting short term training courses.
Training programme in plant tissue and cell culture; wmethods and application;
workshop-cum~seminar on enzyme enginecring; training programme on recomdinant DNA techniques
in genetic engineering and workshop course on "gene cloning and allied techniques® under
genetic engineering programme. Fellowships vere also given by NBTB to scientists for short
or long term training within the country and sbroad. It has been decided to send some
scientists abroad in different sectors for training in advanced techniques to expose them to
the recent developments vherever infrastructural facilities and expertise are not existing
within the country. NBTB will award 30 junior and 12 junior overseas fellowships of 1-2
years duration and 5 senior overseas fellowships of 3 months duration.

Realising the hazard involved in recombinant DNA researcn, the Board desired to evoive
safety regulations. The task xas entrusted to a special committee, which oi tne basis of
guidelines followed in other countries viz. the US National Institute of Lealth, formulated
guidelines relevant to Indian conditions which were subsequently approved by the Board.

Research and development effort in the field of biotechnology would become crippled for
lack cf certain essential infrastructural support facilitiea. The authenticity of microbial
culture, animal cell lines, plant cell lines primate and small animals used in the production
of biotechnological product/metabolite is an essential prerequisite for a successful
industrial production of the product coancerned. Such a rigorous desand can only be met by
proper preservation, maintenance, consistency and aonitoring of the desirable pool which
becomes, therefore, paramount. The need for such centralised facilities having collections
of thege is, thus acute. Noting that any organised effort in this direction is yet to take
place the following proposals have been formulated in consultation with the experts:

(a) Germplasm banks for microorganisms, protozoa and other parasites, plant and animal
tissues and cell lines and viruses; {b) Experimental facilities using non-humun primstes and
specialised small laboratory animals; (c) Pilot plant and other bioengineering scale up
facilities for process development and optimisation and for producing sufficient quantities
of new products for field trials; (d) Procurement/manufacture of enzyme, reagents and
labelled isotopes essential for R&D work in bioengineering and related fields; and (e) A
network of information disseminating system to provide up-to-date S&T information to the
scientists working in the frontier area of modern biotechnology.

An International Centre for Genetic Engineering and Biotechnology is being set up at the
Jawaharlal Nehru University, Delhi with the help of the Urited Nations Industrial Development
Organisation (UNIDO). It will take up research and development work in sgriculture, human
and animal health, industrial technology for pharmaceuticals and other products.

If and when advances in biotechnology are achieved, it would benefit not only India but
the vorld as a whole. As a result of the stimulus of tne green revolution, developing
countries are aware of potentials for improving crop yields and are maintaining indigenous
agricultursl scations capable of acting as centres for technology transfer. (Source: The
Hindu, 27 February 1985)

Italy

Italian biotechnology

A new centre for biotechnology research and development is being founded at Pomezia,
45 km south of Rome, by Menarini SaS, the Florence-bssed pharmaceutical company.
Dr. Alberto Aleotti, president of Menarini, says the company is investing 28,000 million lire
in the new biote:hnology centre.

The first goal of the centre will be the manufacture of TPA (tissue plasminogen
activaror) and its derivatives for human pharmaceutical purposes, using recombinant DNA
technology developed by Creative Biomolecules, s California corporation founded in 1982 by
Roberto Crea and Charles M. Cohen.

The sgresement between Msnarini and Creative Biomolecules is simed st the production of
an economic drug for the international market. The Pomezia tesm will include researchers
from Italy, the United States and Britain, The first TPA for chemical and biologicsl
evaluatior is expected in the summer.




Insugurating the Menarini centre (and the toxicology research facility on the same
site), Italian minister of research Luigi Granelli pointed to several encouraging signs of
development in Italian biotechnology by way of international co-operation. The International
Genetic Engineering Centre of the United Nations Industrial Development Organization, to be
based at Trieste, is one of these. But Granelli added that developments in this field in .
Europe as a whole are still not s sufficient counter to developments in Japan and the United
States, perhaps because governments see their interests as stronger tham supra national
ventures.

Icalian biotechnology is in part held back by the lack of veature capital, with the
result that wost of the companies involved are either well established ia some related field
such as pharmaceuticals or are public enterprises. The companies with declared interests
include Fermitalia-Carlo Erba (Montedison group, now under the umbrella of Erbamont), Lepetit
and Serono. Sorin Biomedica (wholly owzed by Fiat), Farmitalia and varicus compsnies of the
ENL group have declared an interest in protein chemistry; Sclavo, an ENI comparny, plans to
produce beta-interferon. Biotechnology in agriculture is quite sdvanced at ENEA, the public:
corporation for nuclear and alternative sources of energy, and Assoreni (ENI group) has
interests in agricultural tiotechnology.

University researchers have been drawn into biotechnology in various ways. Thus the
sultinational Roche facility at Milan has an agreement with the Pharmacology Institute of the
University of Milan, headed by Professor Rodolfo Paoletti, for spplications to molecular
neurobiology. The Italian Society for Biotechnology (SIB) has signed a convention with IASM,
the public sponsor of development in the south of Italy, and with FINAM, a financizi holding
for agriculture, to set up a centre for biotechnology transfer in the south.

The first objective of the centre will be to evaluate the degree of innovation in small
and medium-size industries so that by the end of 1985 agricultural experiments on a
pilot-plant scale may be starred. (Source: Nature, Vol. 314, 14 Marcn 1985)

The Netherlands

Dutch biotechnology

The Netherlands is outstaniingly strong in biotechnology, in industrial companies,
academic departments, and a light but well-organised structure for national cocrdination.

It has an excellent tradition of microbiology, biochemistry and process engineering, and
retains & leading international position in effluent trestment, developed in response to the
needs of the food industries.

The company Gist-Brocades is Europe's major producer of penicillin, with corresponding
expertise in fermentation technology. 1t is also one of the world’'s major producers of
enzymes, and is carrying out intensive study on their production, isolation and application,
on laboratory and commercial scale. Relsted research is under way to the universities of
Delft and Wageningen. In the food industry, Dutch breweries and dairy plants are
sophisticated and internationally competitive.

Academic strengths in biotechnology include the universities of Amsrerdas (microtial
physiology), Leiden (genetics), Groningen (protein crystallogrephy, molecular dynamics),
Wageningen (which along with the various research institutes there, covers a wide range of
agricultural sciences) and Delft (vhere the Technical University has a close association with
industrisl fermentation). (Extracted from Industrisl Biotechnology Wales, February 1985)

Genentech and Cetus talk to Dutch

U.8. biotach concerns, Genentech and Cetus, sre negoristing with the Dutch Government
Industrisl Projects Company, MIP, an investment promotion body to set up subsidiaries 1n the
Netherlands. The two companies say their eventual vettlement in Holland will be conditional
upon government financial support.

Cenentech had earlier considered estsblishing a resesrch centre for its "genemachine”
venture with Hewlett Packsrd in the Nstherlands in 1983, buc finally chose Benders of
Austris, s Boeringer Ingslheis subsidiary. If government support is sdequate, production
facilities to build machines to synthesise genetic material may be located in the Netherlands.

Cetus is interested in working jointly with Leiden University on genetic manipulation of

plant cells. Leiden University recently joined biotech ventures with Centocor and Moleculsr
Genetics of the USA. (Source: Manufacturing Chemist, April 1985)




Svitzerland

Fixed binding sites

Fixed binding sites exist to hold DNA to a protein scaffold, according to Dr. U. Lsemmli
of the University cf Geneva. A loop of DNA may represent a cingle gene or a set of adjacent
genes that are coordinately expressed. A major protein in the scaffold is an enzyme called
topoisomerase lI. The enzyme is used in untangling DNA. The attachment sites may be sites
vhere topoisomerase 1l binds DMA. The tunction of the atrachmeat sites is uncertain.
(Extracted from Science News, 23 February 1985)

Basei Institute for Iwmunology

The Basel Institute for Immunology (BII) conducts basic research with full academic
freedom, ever though it has been and still is supported entirely by F. Hoffmann-Laroche AG, a
femily-owned Swiss pharmaceutical cowpany. The work of this institute helps indicate the
Sviss pharmaceutical industry's commitment to basic research.

BII was founded in 1968 and began operation ic 971 with Dr. Niels Jerme as its firet
director. (Jerne shared the Mobel Prize in Medicine and Physiology with Drs. Milstein zad
Kohler for the concept and development of the methods for monoclonal antibody production.)
Dr. Fritz Melchers is the present director of the BII. There is a board of directors which
is responsible for the operation of BII and for eansuring its independence. BII also has 2
board of advisors which has an international representation. Most of the wmembers of the
board of advisors are former Nobel Prize winners, making this a very high-powered group.

In addition to the above-named boards, the institute also has a board of consultants.
This board consists of scientists working in other Swiss laboratories. It acts in z capacity
similar to the board of advisors and encourages cooperation among irmunologists in
Switzerland.

About one-third of che projects have been cooperative work with scientists from Austria,
Canada, Deomark, Finland, France, West Germany, Great Britain, The Netherlande, Sweden,
Switzerland, and the U.S. The research projects encompass the following topics: gene
structure; DNA cloning and tramnsfection; structure and function of immunoglobulin;
structure and synthesis of surface antigens; repertories of T and B cells; biochemical
studies on activated lymphocytes; activation of lymphocytes by lectins and antibodies;
lymphokines; hemopcietic factors; dcifferentiation in vitro and in vivo; cell surface of
lymphocytes; formal genetics; Llymphocyte migratior; idiotypes; T cell lines and
hybridomas; helper T-cells and T-B collaboration; autoimmunity; and development of new
methods for immunologicz! studies.

Research at BII has led to the development of new reagents and techniquus. Monoclonal
antibodies with interesting specificities have been generated. These include large libraries
of gamma light chain-producing antibodies from mitogen-stimulated spleen cells of kappa
light-chain-suppressed mice, and of antibodies from mitogen-stimulated as well as
ovalalbumin-primed spleen cells in which rheumstoid autoantibodies could be found.

Conditions for serum—free cultures of chicken lymphocytes -7ere improved. Antibodies secreted
by a8 B cell clone in semisolid agar can be detected, and irgle cells can be probed in situ
for the expression of specific messenger RNA (mRNA), for caample, B lymphocytes for the
expression of Ig-specfic mRNA. A mouse fibroblast line has been established in culture that
offers an alternative to L cells and NIH 3T3 fibroblasts for DNA transfection experiments.
Methods for DNA transfection have been further refined. For the first time, a complete
epitope-binding, biologically active Ig molecule wvas produced by gene-transfer techniques.
With present methods for modifying genes, research is being carried out ts construct new Ig
genes, such as a variasble region of heavy chains linked to a constant region of light

chains. Nev slleles of genetic markers were found, snd nev halotypes and recombinants were
bred. Two~dimeusional gel electrophoresis is being used to analyze the phenotype of cells.

A fully automated oligonucleotide synthesizer has been built at the institute's workshop. It
uses the chemistry of ologonucleotide syncthesis developad at -he Roche Research Department to
prepare probes for gene isolation and modification.

BII1 offers an ideal environmenz for a research scientist. Since the institute is
entirely funded by the Hoffman-LaRoche Company, cthe scientific staff does not have to apply
to the Swiss Covernment or to any other scurces for research funds.

The main criterion for s researcn project is that it be innovative, without the
requirement of any direct spplication to s potentiel product for Hoffmann-LsRoche. Thus, the
indepsndence of the scisntific staff is equivalent to that st any university. Many of the
scientists at the institute also teach at the University of Basel and train graduate students




as well as post-doctoral fellows. Since most of the staff positions are on a temporary basis
of 3 to 5 years - in sowe cases, 8 years - there is a continuing influx of new ideas and
projects. Im addition, the intermational composition of the steff is conducive to the
generatim of nev concepts and to collaboration with scientists from other countries. The
organization of the imstitute, in that there are no departments or sections and no chairmen,
facilitates colladoration rather than competition among the scientific staff. They are also
permitted to publish freely the results of their research. The excellence of the research
Yas led to internationsl recognition of the institute as av organization devoted to researh
of the highest quality. (Source: European Science News, 39-6 (1985))

The Friedrich Miescher Institute, Basel

The institute vas established in 1970 as an independent foundation by Ciba-Geigy
Limited. The aims of the institute are: (1) to engage in basic research, originally ‘n the
fields of biochemistry and medicine and, wore recently, in plant science; and (2) to provide
an international centre for vresearch, study, and training for young scientists. This
institute is entirely funded by Ciba-Geigy, but the staff scientists carry out research
without constraints by Ciba—Geigy. Thus _his institute has the same independence in reresrch
projects as the Basel Institute of Immunology and the Roche Institute of Moleculsar Biology in
the U.S., the latter two being entirely funded by the doffmann-LaRoche Company. The director
of the Friedrich Miescher Institute is Dr. Edward Reich.

The institute wvas originally housed at the Biozentrum, University of Basel, but is now
in new and larger quarters in the Rosental comwplex of Ciba-Geigy. These quarters are well
equipped with supporting facilities required for modern research in the life sciences.
Current work at the institute spans a vide range of subject matter in cell and molecular
biology of eukaryotic organisms. The institute maintains a programme of internal research
seminars and journsl clubs, seminars, and lectures by a constant stream of visitors from
Europe and overseas, as well as meetings on special topics of interest. The staff scientists
as well as research fellows comprise an international group representing, in addition to
Swiss nationals, other European countries as well as Japan and the U.S. Some of the staff
scientists as well as research fellows have temporary appointments for periods from 2 to 5
years, similar to the situation at the Basel Institute of Immunology. This turnover allows
for an influx of new ideas and approsches to research projects.

A board of trustees is responsible for overseeing the long-term activities ol the
institute. It is helped in its assessment of the institute's work by an independent
scientific advisory board that consists of an internationsl group of distinguished scientists.

A large number of diverse research projects are carried out at the institute: gene
expression in yeast; plant development; culture and genetic modification cf cereal
protoplasts; regulation »f storage proteins in corn seeds; biochemical genetics of cultured
plant cells; studies on :auliflower mosaic virus; gene expression in piants; neuronal
wicrodifferentiation; desensitization of S-adrenergic receptors; glia-derived modulations
of neurite outgrowth in neuronsl cells; humasn oncogenes; humsn interferon; mechanisms of
DNA repair; horwonal regulatiou of gene expression; regulstion of tumour functions by
hormones; structure, function, and hormonal regulation of specific eukaryotic genes;
regulation of protein synthesis and S6 phosphorylstion; molecular aspects of protein
phosphorylation; structure and function of plasma proteases; nemopoietic cell
differentiation and transformation; biochemistry of fibrinolysis; translational control
mechanisws and clinical immunology; regulatory events of the cell cycle. (Source: European
Science News, 39-6 (1985))

United Kingdom

Britain planning biotech research

The British Governmenc is planning to establish a joint biotechnology research programme
involving industry, public and private sector research bodies and universities, according to
Geoffrey Psttie, industry sinister responsible for biotechnology. .

Five U.¥. food and chemical groups - Unilever, ICI, Shell, Rank Hovis McDougall and
Cadbury-Schweppes -~ have already discussed the proposal with the minister. So have three
Government resesrch councils and Agricultural Genetics Co.

Under discussion is a joint R&D programme of £5~10m a year over five years, with the
Covernment contributing s large part of the cost. The object would be to carry out basic
research to enable food and agro~chemical companies to exploit new areas such as genetic
engineering.
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Participating companies would form partnerships with unversities, polytechnics and
research council laboratories. Study groups set up to investigate three separate areas
- food science, plant science and animal sciences - are due to report to the Govermment in
June. The programme could be lsunched later this year.

Of the European Community countries, the United Kingdom has the stroangest research base
in biotechuology, vith world class centres in many of the key disciplines. The institutes of
the Medical Research Council (e.g. Molecular Biology, Cambridge), and of the Agricultural and
Food Research Council (e.g. The John Innes Institute, Norwich) complement stroug university
departments; and another public institute of special importance of biotechnmology is the
Centre for Applied Microbiology and Research at Porton Down, strong in fermentation science,
and howe of a recently founded ceantre for snimsal cell lines.

Industrisl biotechnology in the U.K. is represented by leading chemical firwms, as in
ICI's “Pruteen” pien: for single-cell protein combining a major innmovation in engineering
(the air-lift coantinucus ferwenter) with a major innovation in nutrition. Io fermentation
for phsrmaceuticals, Glaxo and Beechams are well known, and G.D. Searle and Wellcome are also
noted for their capability in genetic engineering. In agro-food, Unilever's success in
cloning cells cf the oil-palm is a breakthrough in applied genetics of major practical
benefit; Rank Hovis McDougall's mycoprotein is another promising food innovation.

The U.K. also has many smaller, venture-capital companies, with special skills or
application sareas, or providing ancillary services and supplies to the larger firms.
Celltech, launched by governme : co—finance with industry, is strong in animal cell culture
and in the production of monoclonal antibodies (for diagnostic or snslytical spplications),
as is to be expected in view of its original links with the institutes of the Medical
Research Council; & similar link with the agricuitural institutes provides access to the
knovledge base for Agricultural Genmetics Co. Ltd. (Source: Industrial Biotechnology Wales,
February 1985 and European Chemical News, 29 April 1985)

U.K. Biotechnology

One of the most unusual arrangements yet for turning public investment in research into
industrial channels, Porton Ianternational, announced an sarrangesent with the Bricish
Government that gives it the right of first refusal on biotechnology innovations at the
Centre for Applied Microbiology and Research (CAMR).

The new arrangement is the outcome of several years of negotiat.on. Porton
Internetional already has agreements with CAMR for the exploitation of two of its proprietary
developments, asparaginase (used in cancer cnemotherapy) and a vaccine for herpes simplex
virus (based on developments at the University of Birmingham as well as at CAMR).

In a joint ststement, the ccmpany and the Public Health Laboratory Services Board said
that the nev arrangesment vill run for thirteen yesrs from 1 April, and that the arrangesent
might be continued thereafter. A spokesman for Porton International said that developments
not taken up by the company would remain the property of CAMR, and might be offered to other
companies. But he suggested that such happenings would be few and far between.

The management of the laboratory will remain the independent responsibility of the
director, Dr. Peter Sutton, the Public Health Laboratory Service and ultimately the
Departmsnt of Health and Social Services. But the existence of the new agreement is likely
to divert the scientific interests of many members of the laborstory into directions that may
be profitably exploited.

Porton International Led. is for the time being a holding company, with s aumber of
subsidisries (such ss LH Fermentstion) sctive in fields relsted to biotechnology. The recent
development appesrs to have been financed by capital contributions from s number of financisl
institutions, including the pensions funds of several public companies and a number of
insurance companies. (Extracted from Nsture, Vol. 314, 18 April 1985)

British thalassaemis

Britain seems to have its own form of o(-thalasssemia, a genetic disorder that disrupts
the synthesis of -globin chsins, which form part of the oxygen-carrying haemoglobin in the
blood. Resesrchers at the John Radcliffe Hospital in Oxford have diasgnosed the rare genetic
dcfcgtsi).n eight people with no known foreign ancestry (British Medical Journal, Vol. 290,

p. 1303).

Normel individuals have two &-genes on sach of the relevant paired chromosomes
(number 16). People with only one functional «-gene (-~/-%) suffer from s moderstely severe
snsemis, whereas people with noo(-genes die early on., The dircovery of tne heterozygote
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condition (-—Awry, which causes no illness) in British people is interesting because
researchers have loug thought that only people of Mediterranean ur Southeast Asian origins
shoved Jeletions of both ct-genes vn one chromosome. The study has implications for gemetic
counselling: we now know that a child of eitler British-Mediterranean or British-Southeast
Asisn parents could suffer from the lethal (-~/—) form of c(-thslassaemia. (Source: Mew
Scientist, 16 May 1985)

United States of America

U.S. biotechnulogy pol icy

Most technologically developed countries have a well defined science policy, in which
biotechnology is targeted for support as a national goal. The United Kingdom. France, West
Germany, the Soviet Union, and, even more vigorously, Japan have national efforts involving
government support of industrisl-academic collaborations, fimancisl support of private
companies, legislative support, and rapid modification of scientific guidelines.

In contrast, the United States’ policy sppears to be in some turmoil. The Environmental
Protection Agency has not been given any specific authority in this ares, but has loosely
interpreted the Toxic Substances Control Act and the Federal Insecticide, Fungicide, and
Rodenticide Act to encompass DNA as a potentially hazardous chemical. The Departments of
Deferse, Commerce, snd State debate the extent of restricticns on exporting biotechnology to
other countries. Lawsuits filed in U.S. courts challenge a host of biotechnology issues
ranging from deliberate re:lease of microorgsnisas, to pstent questions (psrticularly tnose
involving universities and industry), to the rights of patients to share in profits of
biotechnolagy created from their body tissues. Inm all of these arecas, industrial
participation in formulating national policy has been largely restricted, if not
noncxistent. Many initiatives need to be addressed in terms of a comprehensive national
science policy in biotechnology: supporting basic research; targeting in areas like
bioprocessing, plant molecular biology and biochemistry; improving intellectual property
lav; regulacing technology transfer rather than products; modifring import-export
regulations, to name a few.

The National Irstitutes of Health (KIB) originally established guidelines for
recombinant DNA research under the Recombinant DA Advisory Committee (RAC). Both academia
and industry have adhered to the guidelines and hsve sought RAC approval as necessary. This
single scientific oversight system of reviev and recommendation is considered by nearly all
to have functioned in an exemplary fashion. The gamut of controversial issues and
experimental proposals has been brought forvard, sccepted for discussion, and acted upon in
the light of current knovledge - all with dispatch. These issues include deliberate release
to the enviromnment snd human gene therspy, and will probably include the issue of
"convertibility” for wilitary uses. With the exception of hybridoma technology, the major
recent discoveries leading to modern biotechnology have been made in the United States.
These include methods for msnipulating, resding, cutting, and splicing DNA chains. Seen in
this light, the disarray of U.S. policy seems surprising.

In the last half of this decade, the United States will clearly compete with coordinated
efforts in biotechaology from most of the industrislized countries. The U.S. Office of
Science and Technology Policy (OSTP) has published a Proposal for s Coordinated Framework for
Regulation of Biotechmology, (Federal Register, 49: 50856, December 31, 1984). The Propossl
tecommends establishing separate rDNA Advisory Committees within the Yood and Drug
Administration (FDA), EPA, Deparrment of Agriculture (USDA), NIH, snd National Science
Foundation (NSF). The FDA, EPA, and USDA have provided position statements, included in the
Proposal, but WIH and NSF provided none. The statements frc 3 the FDA and USDA acknowledge
that they have no need for additional suthority for regulation and will desl with
biotechnology on & case-by-case basis. There sre inconsistencies in the FDA statement. The
sgency says on one hand that it intends to regulate products "bssed on a rational and
scientific evalustion of products and not on & priori assumptions about certsin processes,”
yet it says that animal and food sdditive products must be subject to approval “even if the
sctive substence is shown to be identicsl to that in approved producte produced by
conventionsl methods.” In contrast, the USDA policy statement notes that agriculture and
Torestry products develojed by biotechnology will not differ fundsmentslly from conventicnsl
products.

The OSTP proposal provides for s second or diffsrent reviev process for biotechnology
products by estublishing s Biotechnology Science Board (BSB). This crestes a two-tiered
system in which submissions are wade to the appropriste suthority, which forwards thes to
888, which msasy send the proposal back with recomsendstions or send them on to yet snother
suthority for further considerstion. Products of biozechnology are not inherently different
from "conventionsl” products. (Extracted from Bio/Technology, Vol. ¥, May 1985)
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Two-stage bio-oxidation used to purify postfermentation mash

At the Kropotkin Chemical Plant a method has been introduced for biological purification
of afteryeast mash (PDB) which, in additicn to lowering pollutant content of PDi, makes it
possible to recover an szdditional amount of biomass. Under the conditiouns at the Kropotkin
plant, the method is the most suitable and effective, since the plant processes vegetation
vaste from agriculture mixed vith molasses slops into feed yeast, and siong vith augesnting
output, this causes significant increase ia pollutant content of PDB passing into the
general discharge channel of the plant. Unutilized nutrients remain in PDB (carbohydrates,
organic acids, nitrogen and phosphorus salts, trace elements) which have high parameters for
chemical and biological oxygen demand.

The biooxidation process takes place im two stages in yeast-growing fermenters as
follows: the nutrient substrate delivered for first-stage biocoxidation (in 600 =3 tank)
cousist of mash that has risen and =ash frem the bottom separators of the basic production
fermenters. Partially purified PDD is discharged from the bottom separator of the vat and
directed as nutrient medium to the second-stage biooxidizer (1,300 w? tank). Purified PDB
is discharged into general discharge chamnel of the plant. The cultivated biomass is
recovered from the top seperators of the fermenters, mixed in s flotstion unit with the
general flow of yeast suspeusion and delivered for sepsration and drying.

The yeast-like fungus, Trichosporon cutaneum, serves as the main culture for biological
purification of PDB. Pure culture of the fungus is added once a week to each bicoxidizer;
however, there is mostly the basic production yeast culture in the first-stage bio-oxidizer,
vhereas in the second-stage one there is prevalence of the fungus.

Aeration of the bicoxidation process is effected on the level of yeast fermentation at a
temperature of 39-40°C; wmedium pH is controlled with sulfuric acid; the concentration of
biomass in the fermenters is kept at 15-17 gl,'; PDB remains in the first- and second-stage
fermenters for 2.7 and 7.0 h, respectively.

Thus, introduction of technology for two-stage biooxidation of afteryeast mash amade it
possible to lowver contamination by 40-45X% sccording to chemical oxygen minimuw and by 50-55%
according to biochemical oxygen demand, as well as to produce an additional 2,662 kg per day
of commercial yeast. The economic effectiveness of obtaining additional biomass constituted
212,300 rubles/year. (Extracted from Microbiologicheskaya Promyshlennost'.
Ekspress-Informatsiya, No. 5, 1984)

C. RESEARCH

Research on humsn genes

Anti-cancer hormone

A human hormone with potentisl aniti-cancer properties has been isolated by scientists
working at the US National Cancer Institute st Bethseda, Maryland, USA. The hormone, called
human leukoregulin, is made by lymphocytes. It is wolecularly and biologically distinct from
previously discovered anticancer substances that occur naturally, including lymphotoxin, the
interferons, interleukins 1 and 2 and macrophage activating fector. Leukoregulin has two
modes of action. 1t can directly burst cr supress humsn tumour cells ir:luding sarcoma and
leuksemia cells. Secondly it can enhance the ability of natural killer cells to lyse tumour
cells.

This second activity makes the hormone distinct from the interferons. The hormone's
mode of action appears to be the alteration of tumour cells surface permesbility.
Preliminary experiments with the substance as an anticsncer therapy have been encouraging.
Mice, given human tumsour xenografts have shown as such as 50 per ceant inhibition of tumour
cell proliferation when trested with leukoregulin. (Source: MNew Scientist, 16 May 1985)

Human wvhite blood cells as cuci.nolcm

Blood cells thar normally protect the body from bacterial infection sometimes can
produce enough germ-killing toxic substances over s long enough time to cause normsl tirsue
to become malignant. Resesrchers at Massachusetis General Hospital and Harvard Medical
School in Boston reported they believe some cancers can be caused not only by toxic
substances in the eavironment but also by toxic substances released by cells called
phagocytes to fend off environmental carcinogens.
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The researchers showed that human neutrophils — phagocytic white blood cells that ingest
bacteria and foreign substances - release toxic free radicals (oxygen metabolites) that can
cavse normal mouse comnective tissue to become malignant. They injected 43 mice with cells
treated with human neutrophils activated to produce toxic oxygen setabolites and injected a
control group of 53 mice with uatreated cells. Five of the mice given treated cells
developed malignant tumors and six develsped benign tumors. MNooe of the control mice
developed tumors.

The most common human sodel in vhich phagocytes accusulate and ultimately cause caacer
is ulcerative colitis, a chronic bosuel inflsmmation.

The researchers believe the mechsnism of phagocytic accumulation and production of toxic
metabolites might also help explain the origine of lung and breast cauncer.

The researchers do pot know the specific molecules ultimstely responsible for causing
normal tissue to become malignant. Phagocytes produce superoxide, hydrogen peroxide and
hydroxyl radicals, as well as other toxic substances. These substances can interact with
membrane components of phagocytes or their target cells to generate other toxic products,
such as peroxides and aldehydes. (Extracted from Scicnce News, Vol. 127, 9 March 1985)

Anemia: A defence against cancer?

Scientists have long suspected that iron plays a role in cell preliferstion processes,
such as cancer. Researchers at the University of Florida-Gainesville have shown that
supplemental iron can enhance tumor growth in laboratory animals, and they suggest that
anemia may be 8 defense mechanisa in cancer pstients.

The researchers injected leukemia cells into mice treated with iron at levels
"comparable to clinical doses for humans” and into untreated mice. They found that tumors
grev faster in iron-trested mice and that these animals succumted to the disease faster thaan
did untreated animals.

Most living things, from microorganisms to cancer cells, need iron to grow. When
bacteria invade the body during an infection, the body removes iron from the bloodstream and
"hides” it in the liver, making it unavailable for bacterial growth. Suct 2 mechanism might
also take place in certain cancers and explain why many cancer patients have anemia,
according to the report in the March JOURNAL OF NUTRITION. However, the researchers warn
against extrapolating the results of the present study to humsns since the study involved
only one type of cancer - mouse leukemia. (Extracted from Science News, Vol. 127,

6 April 1985) =

Plan from genes to embryo

A recently discovered segment of DNA, called a "homeo box,” is thought to direct the
development of the body plan in a wide variety of animals (SN: 7/14/84, p. 21), Walter
Gehring of the University of Basel in Switzerland and colleagues are examining fruit fly
embryos to determine when and where genes containing homeo boxes are sctive. They have
studied three fruit fly genes containing homeo boxes and find that each is active in specific
periods and locations in the early embryo corresponding to the recognized roles of the
genes. For example, flies with s defective form of o0'e of these genes have legs instead of
antennae extending from their heads. In normal embryos, the gene is active only iu the
region destined to become the head. Similar experiments on genes that influence segmentation
produced stripes of gene activity. (Extracted from Science News, Vol. 127, 23 February 1983)

Smoke gets in your genes

Cigarette smoke rots your genes - quite literally. Japanese resesrchers have found that
cigarette smoke csuses humsn DNA to bresk up into smsller strands. In experisents, they
found that one cigarette can cause about 10 0J6 single-strand bresks in the DMA of one
cultured humsn cell. They suggest that this "clastogenic” action of breaking DNA strands
could be the reason why cigarettes csn cause cancer.

The team of researchers, from Tokyo's Wational Cancer Center Research Institute, says
that "there has been no previous direct demonstration that cigsrette smoke can cause
single~strand bresks in DMA". The tess suggests that the bresks could be causied by active
oxygen (such as hydrogen peroxide and the free oxygen radicsl, Oz) that is generated by
cigarette smoke.

"Alcthough, in the body, most [single-strand breaks] csused by cigsretts smoke are
expected to be efficiently repsired, some would remain unrepaired and the sccumulation of
such [bresks] over a long period may have serious consequences, especially for heavy
smokers,” the researchers say. (Source: WNew Scientist, 11 April 1985)
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Genetic code is not so universal

Any textbook of genetics or evolution will tell you that the genetic code - the
relationship between the nucleotide sequence of a gene and the amino acid sequence of the
protein it codes for -~ is universal. All creatures, from bacteria to humans, use the same
genetic co>de. This neat simplicity was disturbed slightly a few years ago, when the small
genouwes of mitochondria were fcund to use slightly deviant codes. Now, some more deviations
froe the standard code have turned up in some free-living ciliated protozcous and aycoplasmas
implying that the genetic code is reall» not universal after ail.

The deviations from the standard code, which five separate groups of scientists in
America, Europe and Japan have now found, are very smiii.. In each case a series of three
nucleotides (a codon) which normally warks the poinz on messenger EKNA at which protein
wanufacture should stop, instead codes for the incorporativn of en amino acid. But they are
deviations from a major biochemical doctrine.

The main significance of these new discoveries coucerns our varsion of early evolution.
Current textbooks often state, not only that the genetic code is universal, but that it has
to be miversal becasuse any alteration of the code would destroy the organisms concerned by
wrecking all of their vital genetic messages. Such reasoning is based on the assumption that
all wodern life is derived from a single ancestral line in which the standard genetic code
vas already fixed. The modern code has been described as a "frozen accident”, chanced on by
the first life and then fixed forever becsuse changes would cause damage.

The discovery of slightly altered versioas of the code probably simply means that the
organisms concerned diverged from the common stock at an early stage and that some
geoeticists have been overly dogmatic in asserting the inevitability of a universal code.

Cowpletely different codes would be a major shock but there are no signs of them so
far. It does appear however that the "frozen accident” may have experienced the occasional
thaw. (Extracted fros New Scientist, 11 April 1985)

Bregkthrougn in search for malaria vaccine

This summer, the first trials in humans of the {irst synthetic vaccine against malaria
should take place. Teams of researchers working for govermment institutes and a
pharmaceutical compsny in the US reported last week that they had persuaded bacteria to
produce a protein found on the surface of one stage of the malaria parasite's life cycle.
When the researchers inoculated mice with the protein, the animals produced satibodies which
prevented infections by real parasites.

Over the past few years, reseirchers in Europe and the US have found that it is possible
to immunise the body against rhe first and crucial stage of the parasite’s life cycle in
humans. Tnis is the sporozoite, the form in which Plasmodium enters the blood.

Sporozoites are tiny organisms which enter the blood from the saliva of anopheles
mosquitoes. When in the blood, they make their way to the liver, where they develop into
another form, called metazoites. The metazoites go back into the blood siream, to produce
the symptoms of malaria.

An ideal vaccine against mslaria would stimulate the body to produce sntibodies which
would seek out and destroy sporozoites in the blocd. Researchers have known for years that
this is theoretically possible. Fxperiments on animals and humans have shown that
inoculations of parasites killed by irradistion stimulate the body's immune system., But
P, falciparum has avaded attempts to be grown in culture, thus making this type of vaccine
impossible to produce on s large enough scals.

The goal of research now is to find ways to produce large quantities of the bit of the
parssite that stisulates the body's immune system. This is a protein on the organism's
surface, called CS or circumsporozoite protein. Again, it is impractical to separate
adequate amounts of the protein from malarias parasites. But last year, John Dame and
collesgues from the US's National Institutes of Health managed to identify and clone the gene
responsible for making the (§ protein. This work opened up the possibility of introducing
the gene into another organ.sm, thus programming it to make large quantities of CS procein.

Jjsmes Young and collesgue. of the pharmaceutical firm SoichK)ine French, together with
teams from the Walter Read Army institute of Resesrch, the Naval Medical Research Instituce
and the National Institutes of Health, report successfully carrying out this piece of genetic
engineering.
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The teams isolated the sequence of DNA, 2337 base pairs long, vhich carries the code for
CS protein, and introduced likely-looking fragments of it into plasmids of the bacterium
Escherichia coli. The engineered bacteria produced three varieties of tha peptide sequence,
which seemed to account for the immumological activities of CS protein. When imoculsted into
mice, all three sequences stimulated the animals i0o make antibodies. The two louger
sequences were the most effective, producing large quantities of antibodies.

Further tests, including ones on liver c=lls, "all demonstrate the strong iz unogenic
potential of these E. coli-produced CS protein derivatives,” the authors report. "These
recombinant proteins may be appropriate for devclopment of a human malaria vaccine.”

Although researchers are confident that a vaccine based on synthesised CS protein will
soon be ready for trials in humsas, no one is saying Chat vaccinstion against malaria is
about to become routine. Even if the substance lives up to its promise, work is still needed
to devise practical and stable formulations to use as vaccines. (Extracted from
New Scientist, 23 May 1985)

Malaria parasites

Malaria parasites can propagate in red blood cells that are daficient in an enzyme they
need by producing the miscing enzyme.

The enzyme is glucose-6-phosphate dehydrogenase (G6PD). Women with a c:2rtain X-linked
chromosomal disorder cannot produce this enzywme, and b:cause the mslaria parasites rely on
the enzyme for their development, its deficiency protects some women against the disease.
But E.A. Usangs snd L. Luzzatto, of the Royal Postgraduaze Medical School, in London, hatve

found that malaria parasites can produce their own G6PD. (Nature, Vol. 313, p. 793)

The parasites invade both the normal cells and the G6PD-deficient cells, and gradually
adapt to the G6PD-deficient cells by producing increasing amounts of their own enzyme. They
thus possess the gene for this enzyme but are unable to express it in normal red cells.

The study shows that the expression of a2 parasite’s gene can be determined by the host
cell., Buct it also provides insight into how the malaria parasite might cope with other red
cell deficiencies, and even antimalsrial drugs. (Source: New Scientist, il April 1985)

Acquired Immune Deficiency Syndrome (AIDS) Virus

The acquired immune deficiency syndrome deserves all tne scientific attention it
receives. AIDS differs from many categories of diseases - old and new. It takes years to
manifest itself and it claims the lives of most of those wvho contract it. So long is the
gestation period of AIDS that many of the people now dying from it were infected with tne
virus before the first scientific paper on the disease appeared. Even vorse tnan this is tne
fact that the research under way will do little for someone exposed to the virus today.
Responsible medical opinion is that researchers will find no "cure” for AIDS in the next five
years.

This does not prevent nevspaper headlines froe snnouncing "cures”" and "vaccines”. Nor
does it preven’ some resesrchers from sttacking the press for sensationalising AIDS. If this
has haopened, then the scientists sust carry some of the responsibility. Researchers have
made rssh claims of rapid progress snd have talked of developing vaccines. Others have
warned that the disease shows every sign that it will spread at sn alarming speed to the
vhole of society. This was the message of numerous papers presented ac s meeting on AIDS, in
Atlanta, Ceorgis, but it did not stop one researcher from berating the press “or so0 much ss
mentioning the pesszibility that AIDS will spread beyond the homosexual community.

With such contradictory messsges it is no wvonder that the press and the genersl public
receive a confused picture. This would not matter were it not for the fact that smong the
vranks of the confused are not only those with AIDS but also those who are expected to
diagnose and trest the disease.

The virus thst causes acquired immune deficiency syndrome (AIDS) may also be responsible
for the brain disease seen in some patients wicth AIDS. Doctors blsme opportunistic
infections for the brain degeneration sssociated with AIDS, but new research presented by
Dr. Leon Epstein at sn international conference on AIDS in Aclants, Georgia, suggests tnst
the virus may show as such zropiss for tissues of the brain as it does for cells of the
immune system.




If the AIDS virus is proven to cause brain disease, Epstein, of the University of
Medicine and Deatistry in Mew Jersey, and the Laboratory of Central NMervous System Studies at
the Nations! Instatutes of Health in Bethesds, Maryland, says “"we could have the biggest
neurological problem wve have had on our hands for years".

Encephslopathy weans, literally. brainm disease. In adults with encephalopathy, AIDS
resulrs in mental disorder affecticg knowledge and intellect, resembling dementia. In
children, however, it results in retarded development. In adults it causes profound atrophy,
shrinkage or destruction, of brain tissues. In children, this manifests itself as delayed
brain growvth.

It was the effects in children that first suggested to Epstein rhat the AIDS virus might
be responsible.

Epstein told delegates at the meeting the reasons behind his frightening speculations.
He took brain tissue fros people who died from AIDS, homogenised it in ssline and injected it
into the brsins of eight healthy chispanzees. Four animals nov show evidence of infection
either by the presence of antibodies to the AIDS virus in their blood or by the fact that
virus can be isolated from their blood. Fifteen months is the longest tine any animsl has
been infected. Alth~ugh no animal has developed clinical or immunological features of AIDS,
it is still early days.

Epstein said that the AIDS virus may infect the brain more heavily thau any part of the
body. He drew atteantion to the “striking similarity” between the AIDS virus and the visna
virus of sheep. Both diseases look the ssme under the electron microscope, both share
similarities in the s2quence of nucleic acids that mske up the genowe, and, finally. in their
preference for replication in neural cells.

Two other pieces of evidence support the idea that the virus could be the cause of
encephalopathy in AIDS. First, the AIDS virus Fas the propensity to attack
vell-differentiated cells and persist for 2 lon} time. Secondly, tae brain is a good place
to iive from the virus's point of view because it is said to be "imwnologically privileged"
- the immune surveillance system does not patrol tine brain.

1f Epstein’s hypothesis is correct, it could have dire consequences. The so called
"blood-brain barrier” prevents tne passage vf most substances in the blood into the brain.
This makes it very difficult to design drugs to fight the drain infection. The problem nas
worsened by the fact that the brain is not patrolled by the immune system. Secondly, even if
a treatment vere available tomorrow to treat AIDS successfully, it would e dicate the
infection in blood but wouid do nothing for the viruses that have set up hu.e in the brain
tissue.

Epstein speculates that even if the immune system does recover ss a result of the
therapy, it would then begin to wage wvar on the brain cells -~ self-destruction st its most
horrific. Finally, we have no idea how many people are at risk of developing
encephslopsthy. It could be that everyone who has sntibodies to the AIDS virus (that is, who
have been exposed to the virus at some tise) will eventuslly suffer brain dysfunction.

Epstein freely admits that he is speculating. He has no evidence that the virus ic
responsible for the brain disease. Although he has isolated virus from diseased brains and
shown that it elicits a response in the immune system of chimpanzees when transplanted into
the brain:, the chimpanzees have not developed any disease. The AIDS virus might happily
replicate snd live in the brain for the whole of an individual's life without causing any
disease at sll.

All of which makes it imperative that scientists learn about the esrly consequences of
infection by the AIDS virus.

Scientists are suggesting chat Kaposi's sarcoms, the cancer seen in the most severe

cases of AIDS (acquired immune~deficiency syndrome), may be caused by sn as yet unidentified
virus.

Kaposi’s sarcoms (KS) has baffled scientists since it was first disgnosed. Prior to
AIDS this cancer was confined to a region of central Africa. It was also seen among paople
vhose immune systems vere svppressed for medical ressons -- for easmple to prevent a
transplanted kidney being rejected. In both cases the disease was indolent and would often
regrer~ vhen the immune system recovered.

But KS in AIDS pstients is different; it is far more aggressive, invasive snd
life-threatening. There is also a similar, more virulent KS on the increase in central
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Afriu. and this "atypical™ form is often unrelated to AIDS. Sciestists have looked to the
virus that causes AIDS as thz possible culprit for KS - it does, after ail, csuse
issunosuppression.

Scientists have found, for sxample, that people with "classical™ KS in central Africa do .
not carry the AIDS virus, whereas those with the newer “atypical®™ KS do.

Professor Jan Desmyter, head of microbiology at the Catholic Universi:y of Louvain, in
Belgium, told a meeting at the London School of Hygiens snd Tropical Medicine why he thought
this wvas unlikely. Desmyter menticoed two studies; one showing that 35 per ceat of blood
ssaples taken in 1970 from healthy mothers in F nshasa in Zaire showed some reactivity with
the AIDS virus, indicating that they have antibodies to the virus and so sust have been in
contact with it in the past. Because KS is mcm.xn; one would expect wore reactivity in
samples taken more recently, but the reverse is true.

In the second study, only l0 per cent of blood samples taken in 1980, from healthy
Kinshass wothers contained antibodies to the AIDS virus.

There are other reasons to suspect & novel virus in KS. The first is that haemophiliacs
who develop AIDS through infected blood rarely develop KS even when they do develop tne other
syantoms of AIDS. Secondly, KS in AIDS was rare at the early stages of the disease but is
increasing all the time.

New evidence from Denmark may dispel the idea that AIDS in the West will eventually
affect men and “omen equally, as it now does in central Africa. Dr. Mads Mzlbye and others
from the Cancer Research Institute at Aarhus investigated the families of 14 haemophiliacs
who had all been infected by tne AIDS virus from American clotting concentrate. Omly one of
the 35 individuals they examined had caugnt tne virus from one of the haemopniliacs, and sne
was the only female sexual partner who practised anal intercourse.

The other wives or consorts, were unaffected. [t seems, therefore, that rupture of the
very thin lining of the rectum is the route by which the virus is spread perhaps by a
blood-sucking insect vector for the disease.

New fears that children may catch AIDS

The number of infsnts suffering Acquired Immune-Deficiency Syndrome (AIDS) in the US may
be grossly underestimated so claimed one of the 2400 scientists attending an international
meeting on AIDS in Atlanta, Georgia. Dr. James Oleske of the New Jersey Medical School said
there was "tremendous under-reporting” of paediatric AIDS in the US. The real number could
lie anywhere between 400 and 800 cases.

Since the Centers for Disease Control (CDC), the US watchdog on communicable diseases,
“irst began counting AIDS cases in 1981, 72 cases in children under 13 years of .ge have been
icported. Of these, 46 have one or both parents who had AIDS or are members of groups
recognised to be at high risk of contracting the disease. These groups include intravenous
drug sbusers, bisexual men, Haitians and haesophiliacs.

The disease in children differs from AIDS in adults. Wheress the majority of adult
cases of AIDS affect white homosexual men, 74 per cent of the childhood cases are black or
Hispanic, and only 58 per cent are msle. Pneumonis csused by Pneumocystis carinii is the
commonest infection snd Kaposi's sarcoms in children is rare.

The virus is thought to be passed on fros mother to child by one of three routes. Tne .
first is across the plscents. The second route could be viz the ammioCic vec, or the AIDS
virus could infect the child by direct contact witn the walls of the Lirth casal during dirth.

The virus is known to insert its genstic material into that »f the Wost and once a child .
is infected by the AIDS virus it is for life. This sllows for the possibility of
transsission of the virus from generstion to gensration, so loag a2 gers cells have been
infected. Two of the infants in Oleske's study were identical twins. One comtracted AIDS
and the other did not. Since identical twinse have identical gevetic complements, there sust,
at the very lessc, be other contributory factors. (Extracted frum artricles sppesring in
Nev Scientist, 18 and 25 April 1985)

AIDS in Central Africs

A meeting in Senegsl ensbied AIDS resesrchers to learn more of the possible African
origin of the virus that casuses AIDS and virus-sssociated cancers in Africa.




Because of growing evidence that the virus that causes acquired immune deficiency
syndrome (AIDS) originated in Central Africa, AIDS researchers are turning to their atlases.
What they were forcibly reminded of is that in African terms, AIDS is an insignificamt
problem, but that most common forms of cancer im Africa are caused in part by viruses.

At times the question of the origin of AIDS has seemed to be no wore than a matter of
geographicsl buck-passing - first betwveen the United Ststes and Haiti and then to aud within
Africa - but the issue is wuch more serious. At its worst, thne argumen: is that the virus
(BTLV-1II or LAV) has only recently emerged in virulent form, has been sble to do so as a
result of changing socio—economic factors in Africa and may be followed by equivalent
conversions to virulence of other relatively harmless viruses. More optimistically, the
question becomes: can one learn anything from the origin of the virus tnat would help to
contain the disease?

Geographically, the finger of suspicion points at Central Africa, possibly Zaire, as the
location from which the virus has spread. The data, however, are skerchy and dependent on
what historical and contemporary sera samples are available for analysis, and to wvhom. From
one of the most extensive surveys so far, G. de Thé cf the CNRS, Lyon, provisionsally
concluded that the virus emerged in Kenya only after 1970, that there are still very puzzling
differenc>s between adjacent countries, and that there may be evidence of change of viral
form in sowme comparative data.

The evidence of change comes from the comparison of two tests, one of which (an
enzyme-linked immunosorbent assay) is less sensitive to change than the other ("Western
blotting™ of proteins). That the current virus is very prone to change is clear. The
sequences of viruses that came directly or indirectly from patients in New York ia 1982-83
differ by only a few per cent, whereas che sequences of a virus from a Haitian taken in the
same period and one from a resident of San Francisco isolated in 1984 show consierable
differences. Most variation is in the mid-portion of the gene that encodes the envelope
protein of the virus. Up to 25 per cent variation is recorded there, according to
W. Haseltine of Harvard Medical School.

By definition. however, all of .these isolates and the other hundred or so whose
variation is fully documented in only a few cases, are from AIDS patients. All, therefore,
have raused immunodeficiency, and no correlation has emerged between variation in viral
structure and the precise manifestations of the immunodeficiency syndromes. The pressing
question is wnether sucn a correlation can be found and, in particular, whetner the African
population will yield variants that are less prone to cause AIDS and from wnich the
"American” variants are descended.

Now the focus of attention has shifted to the African green monkey. Most of some
recently collected specimens frem the wild in Zaire contain serum proteins characteristic of
HTLV-IIL/LAV and yet are healthy, according to M. Essex from Harvard School of Public
Health. A compsrative study of the monkey and human vi.us together with that which caused an
outbreak of AIDS-like disease in & captive colony of Macaque monkeys in the New England
Primste Center may help to clarify the origin and virulence of HTLV-IIL/LAV and suggest
approsches to vaccination or therapy.

A separate resson for delving deeply into variants is to discover whether sequence
changes are responsible for some of the human pathologies other than AIDS with which
HTLV-II1/LAV is coming to be associated. R. Gello from the National Csncer institute in
Bethesda, Marylsnd, pointed in psrticular to an sssocistion with brain abnormslities in
children wvithout immune deficiency; evidence exists for the presence of replicating virus in
the humsn brain, psrticularly in glial cells. Such evidence tends to strengthen the claims
of both Calloc and S. Wain-Hobson, of the Institut Pasteur in Paris, that HTLV-III/LAV is
relsted to the lentiviruses, of which the prototype is visns virus, which causes a slowly
progressive demsyelinsting disease of the centrsl nervous system of sheep. Gallo also
tentstively suggested s nev pazhological involvement of the virus that would dispense with
the first word of idiopathic thrombocytopsenic purpura.

While AIDS is s growing concern in the industrislized nations, Africau priorities lie
elsevhere. In Senegal, for exsmple, either there is no AIDS or it has not yet been
recognized, wvhereas many dia from 8 liver cancer caused in parc by hepatitis B virus. 1In
Africs generally this, and cervical cencer are major types of cancer. A third virus-
associsted cencer in Africs is Burkictt's lysphoms, sn infrequent disease but responsible for
mnany childnood tumours and csusslly linked to the Epstein-Barr virus.

Mopes, however thin, sre pinned on the development of 8 vaccine against HILV-LILI/LAV.
For the hepstitis B virus, vaccines are already in trisl but for the Lpstein-Barr virus the
first glimpse 7>f 8 vaccine was provided in Senegal by M.A. Epstein of the University of
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bristol. The vaccine is composed of one of the major proteins of the virus and protects
cotton—top tamarins against cancers iaduced by the virus. The tamarin disease does not
altogether resemble the human disesse and the frequency of Burkitt's lymphoma may never
varrant mass vaccination in terms of cost. In Asian countries where the virus is a part
cause of nasopharyageal cancer, vaccination say be more reslistic. Epstein foresees an
initial trial of the vaccine against cononucleosis, the relatively mild result of infectica
by the virus after childhood. (Extracted from Nature, Vol. 315, 23 May 1985)

Anticlotting agent betrays its promise

One of the most exciting new agents made by genetic engineering for treating heart
attacks may not be so promising after all. A major trial involving tissue plaminogen
activator (TPA) as an anticlotting agent for cpening blocked blood vessels, has revealed
unexpected side effects such as uncontrolled bleeding which may limit the agent's
usefulness. The company thac developed TPA thinks that heparin, the biood thinner, used to
administer the TPA, could be responsible for the side effects.

The report in The Lancet (13 April, p. 842) summarises the results from seven European
centres participating in the European Co-operative Study Group for Recombinant Tissue-type
Plasminogen Activator. The study compares genetically engineered TPA develojed at Genentech,
with streptokinase, another highly favoured natural agent extracted from bacteria by the
German chemicals firm Hoechsrt.

One hundred and twenty-nine patients with blocked coronary arteries and in the throes of
a heart attack were treated. Of the 64 receiving TPA the arteries of 70 per cent had cpened
90 minutes ister, ss angiograms taken of the hearts revealed. In the streptokinase group
this figure vas only 55 per cent. These results confirm those of & large American trial
published in the New England Journal of Medicine, in early March.

Hovever, in the European study, the small rate of mortality was the ssme in both groups,
and although, overall, bleeding episodes were less common in TPA patients, st least two
required blood transfus_ons. This seems to contradict what is known about the role of TPA in
the body. The nev properties may limit TPA's usefulness as a treatment.

Tissue plasminogen activator is one of a group of plasminogen activators that bresk down
blood clots. They work by converting an inactive precursor involved in clotting,
plasminogen, to an active form (plasamin) which breaks up fibrin, the main component of blood
clots.

Streptokinase is another activator widely used for eliminsting blood clots in lungs and
in heart attacks. Its use, however, does not nave the full approval of the US Food and Drug
Administrstion. Streptokinase attacks plasminogen anywhere in the blood and so may cause
uncontrolled bleeding. Also the bacterially derived streptokinase causes some immunological
disturbances in humans.

TPA, on the other rand, is s natural human enzyme, produced by the walls of human blood
vessels near vhere the clot is formed. Scientists believe that, in order to act, TPA needs
fibrin, and so it attacks only clots, and not other clotting factors in the blood. This
behaviour eliminatss the hazard of haemorrhaging. The European study did show that TPA nad a
much less damsging effect on fibrinogen, another blood clotting factor.

So it comes as a surprise that both studies show that TPA also causes massive internal
bleeding in a significent number of patients. It is uncertain whether TPA or heparin [s
blood thinner conventionally used to sdwinister drugs) is causing the problems. The bleeding
problems could be resolved by rdjusting the dosage of TPA, snd the more appropriste use of
heparin. (Extracted from New .. ientist, 25 April 1985)

Probes to distinguish protozos species

DNA probes that can distinguish several species of similar protozos have been developed
by resesrchers st Codon (Brisbane, CA) snd the Walter Reed Army Institute of Ressarch
(Washington, DC). The probes use DNA from an accessory body calied the kinetoplast or

sicronucleus found in -nn{ protozos. The probes can be useful for diagnosing leishmsniasis,
vhich is caused by sbout 12 species of protozoa. Depending on which species causes the

infection, the disease can produce self-healing lesions or fatal infections of internsl
organs. Gen-Probe (San Diego, CA) has slso developed a probe to detect nucleic acids outside
the nucleus of mycoplasma. Mycoplasma contamination is & frequent probles in lsboratories,
and it can also infect the humsn respiratory tract. (Extracted froe Science Naws,

2 Narch 1985)
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Cell surface receptor sequenced to recognise human insulia

Genentech has sequenced the cell surface receptor that recognizes human insulin and
directs the cells' response to it. The isolation and characterization of the insulin
receptor may provide an important aid to the study of insulin's interaction with normal cells
and to the sbnormal interactions that characterize some forms of diabetes. The receptor is
first produced as a single protein of 1,370 amino acids and later cleaved into alpha and beta
subunits. Thus, the entire receptor is the product of a single gene. The receptor has some
similarities to the epidermal growth factor (EGF) receptor and to the products of the src
family of oncogenes. However, the insulin receptor appears to be related equally to each of
the src family members, suggesting either that it differs from the EGF receptor and is not a
cellular protooncogene or that its oncogene counterpart has not yet been identified.
Genentech's researchers worked on the project with researchers from Memorial Sloan-Kettering
Cancer Center and the VA Medical Center (San Francisco, CA). (Extracted with permission from

Chemical and Engineering News, 11 March 1985, Vol. 63, No. 10, p.18 copyright 1985, American
Chemical Society)

Leukemias diagnosis

Definitive diagnosis of leukemias may be possible now that the gene for the alpha chain
of the T cell receptor has been cloned, according to Dr. J. Kappler of tne National Jewish
Hospital & Research Center (Denver, CO). The gene that codes for the alpha chain has
segments homologous to regions of the beta chain and immunoglobulin chains. Investigators
can nov use the cloned alpha gene to expand leukemia and lymphoms analyses that nad
previously used only the Beta chain gene. The genes will help determine if a patient's
lymphocyte proliferation is composed of B or T cells, clonal or polyclonal cells. The
information should help distinguish between malignant and benign disease. Gene probes could
also be used to link rearrangements of the T cell receptor genes with cellular oncogenes.
(Extracted from Medical World, 11 February 1985)

R:search on animal genes

Gene-blues for the cheetah

Biochemical analysis of enzymes and other proteins shows that the cheetah has 10-150
times less genetic variation, or polymorphism, than is normally found in msmmals. This
causes a number of problems, all of which are important if the cheetah is not to become
extinct.

Cheetahs have poor reproductive success, both in the wild and in captivity. Infant
mortality in the wild is estimated to be as high as 70 per cent, and dats from breeding
programmes worldwide show that, on average, 29 per cent of cheetahs born in captivity die
before the age cof six months.

The genetic constitution of the species resembles that of righly inbred livestock,
probably due to a severe reduction in numbers - a population bottlenmeck -~ in its evolutionary
past. The implications for conservation are particularly serious, because the cheetah is
already one of the most endangered of all the cats.

Research by 2 joint team of scientists in the US and Soutn Africa, led by
Stephen O'Brien of the National Cancer Institute in Maryland, has produced further evidence
of the chestah's genetic malaise and its vulnerability to disease. (Science, vol. 227,
p. 1428).

The time taken for skin grufts between unrelated cheetahs (sllografts) to be rejected
provided researchers with an estimate of genetic variability in the cheetah’'s imsune system.
All mammals produce antigens r:sponsible for sllograft rejection. These antigens are
genetically determined by one particular chromosomal segment known as the major
histo-compatibility complex (MHC). The MHC normally shows more polymorphism than any other
genetic locus of vertibrates, and so allografts between domestic cats are rejected suddenly
and rapidly, 7-13 days after grafting.

Allografte betwesn 12 South African chestahs showed no rapid rejection. Three
individuals rejected slowly, at 39-70 days, but all other grafts were spparently accepted.
80 there was a high degree of shared MHC antigens in the group tested.

The main function of the MHC, however, is in immune defence sgasinst infection
organisms. Lack of genetic variability in che MHC may explain why an outbreak of feline
infectious periconitis (FIP) killed 18 of 42 cheectahs at & wildlife park in Oregon in 1983.
FIP is causad by & virus and is seldom fatsl in domestic cats. African lions exposed to the
disesse also failed to davelop sywptoms. |
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Some genes at the .HC are known to vary in how much they control the ability to develop
antibodies to viruses, and others play & major role in the ability of defensive T-cells to
recognise and destroy cells infected with viruses.

The researchers suggest that lack of polymorphisa. in the MHC might limit the variety of
viral antigens that T-cells are able to recognise.

The outlook is not entirely bleak, however. T e development of effective breeding
programmes has helped other inbred species, suca as Pire David's deer, survive. In the wild,
the northern elephant seal suffered a population bottleneck in the last century due to
overhunting. It too has critically low genetic variation, but has nevertheless made a
successful comeback on the Californian coast.

Also, cheetahs in East Africa which have not yet been investigated may provide some much
needed genetic variety. (Source: MNew Scientist, 16 May 1985)

Abalone resesrch: implications fo- aqusculture and human medicine

Biotechnology is finding its vay into the laboratories of marine biologists and chemists
vho are trying to improve the yield of marine organisas like oysters, abalone, clams, fish
and seaweeds. Dr. Daniel Morse, a researcher from the University of California at
Santa Barbara has chosen to work with abalone because this shellfish provides an excellent
model system for studying the biological “bottlenecks” - such as an animal's growth rate -
that limit commercial aquaculture. Dr. Morse has discovered gome surprisingly simple means
to overcome some of these limitations, and his findings also have unexpected implicstions for
human medicine.

Various species of abalone (Haliotis) occur in coastal waters from the British Channel
Islands, the Mediterranean, Japan, China, and Australia to the Pacific Coast of America.
Because of its scarcity, abalone fetches $20 zo $30 a pound in California, with worldwide
sales at $400 million last year.

Until recently, it was not profitable to grow sbalone in aquaculture. Now several
enterprises are using Dr. Morse's findings to raise abalone successfully. First, the UC
researchers discovered that prostaglandin regulates reproduction in abalone, as it does in
other animals and man. Once a gravid abalone starts spavning, it releases the hormone, which
triggers nearby individuals of the gregaricus shellfish to spawn too, thus increasing the
chance for successful fertilization of the sperm and egg cells released into the water.

Dr. Morse then found that a trace of hydrogen peroxide added to the breeding tank
stimulates prostaglandin release, resulting in simultaneous and copious spavning. Morse aads
that this simple stimulus also works on oysters, clams, scallops, and musseis. He thinks
rhat the rste-limiting enzyme in the biosynthesis of the horwone, the prostaglandin
endoperoxide synthetase, needs free oxygen radicals, which the hydrogen peroxide provides.

The poor survival rate of the tiny, free-floating larvae presents the second bottleneck
in cultivation. The larvae die by the thousands or even millions if they do not find a
suitable substrate upon which to seitle and grow into adult abalone.

Dr. Morse screened many rock surfaces, looking for s clue to the abalone’s preference.
He eventually isolated a chemical signal, s close relative of the neurotransmitter gamms
amino butyric scid (GABA), from a red algae that colonizes rocks. The relstive mimics GABA
s0 well that GABA itself ~ an smino acid easily isolated from plant matter - can exert the
stisulus.

"Without the use of GABA,” Morse says, "only one par cent of the abalone larvae
survive; when GABA is added, 95 per cent attach themselves to s substrate and begin
setsmorphosis.”

Morse is now employing genetic engineering techniques to produce and charscterize
chemicals which mimic CABA because they have great potential in human therapy. GABA controls
sbout 40 per cent of all brain nerve transsissions, involving suscls tone, slesp and

wakefulness snd s range of psychologicel states. Morse hopes that GABA wmimetics, which bind
8 hundred tiwes more tightly to the GABA receptcrs, could one day replace commonly used

sedications, which often have undesirable side effects.

"We have now isolated several classes of CABA-mimetics, also from sarine bacteris,”
Dr. Morse says, "and wve have been able to clone ths bacteris, which are & much easier system
to vork with than the red algan.” His goal is to Irensfer the GABA-genes inco E. coli for s
more convenient study and production system.
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Dr. Morse is also trying to overcome the third bottleneck, sbalone’s slow and uneven
growth rate. The marine biologist showed that exogenous peptide hormones, such as mammalian
iosulin and growth horwone, accelerate metamorphosis by 25 per cent and promote synckronous
growth of the abalone culture. Receatly his group has started to accumulte a gene bank from
abalone species - DHA cloned in microbial plasmids. With this amplification technique the
researchers hope to study the growth-regulating hormones, their receptors and enzyme
targets. (Extracted from Genetic Engineeriug News, April 1985)

Illinois scientists seek drugs from the sea

Several chemical compounds isolated from marine organisas during the past decade by
University of Illinois researchers have been shown to have potent autiviral, antitumor,
immunosuppressive and antimicrobial activities.

Among the most biocactive of these compounds are the didemnins (10 related depsipeptides)
and eudistomins (17 #-carbolines), which are found in certain species of tunicates, said
Dr. Kenneth L. Rinehart Jr., prcfessor in the University of Illinois School of Chemical
Sciences and leader of frequent expeditions to collect marine plants and animals.

Tunicates - the highest form of invertebrates - have a primitive backbone ia the larval
stage and grow in discernible colonies or as solitary individuals. More commonly called sea
squirts, these small filter feeders spout water when squeezed or othervise disturbed. They
live in all the oceans and often form a thin layer attached to rocks or coral, sometimes at
great depths.

Ore of the compounds isolated from tunicates - didemnin B - recently became the first
msrine-derived drug to enter clinical trials for cancer, Dr. Rinehart said. The trials
are being conducted at the University of Texas Health Science Center at San Antonio,
under the direction of Dr. Daniel D. Von Hoff. Meanwhile, David W. Montgomery and
Dr. Charles F. Zukoski of the Veterans Administration Medical Center, Tucson, Ariz., have
showm in laboratory tests that the immunosuppressive activity of didesnin B resembles that of
the widely used cyclosporin A. In addition, didemnin B nas been found effective inm vitro
against several serious tropical viruses such as Rift Valley Fever Virus, found in Ethiopia,
and a pichinde virus (related to lasss fever virus), largely confined to West Africa.

Work on the eudistomins also is progressing. Dr. Rinehart and his colleagues reported
last spring that the eudistomins are extremely potent in killing several viruses, including
Herpes simplex, types 1 and 2; equine rhinovirus; asnd parsinfluenza virus. Late last year,
Dr. Harold Renis of the Upjohn Co., Kalamazoo, Mich., demonstrated the in vivo activity of
eudistomins.

The way tunicates make eudistomins and didemnins also is under investigation. The
University of Illinois scientists want to find out vhat part of the animal is involved and
what raw materials are used. This rasearch is made difficult becsuse of the fragile nature
of the tunicates, which die soon sfter being removed from their natural habitat, Dr. Rinehart
said. But thus far, the resesrch hasn't been significantly hindered as a result. (Extracted
€rom Genetic Technology News, April 1985)

Cenex seeks to clone mussel glue protein

Fathoming the secrets of the glue that binds marine mussels to rocks and ships is
leading to & biotechnology product.

Genex (Rockville, Md.) is trying tc clone synthetic anslogues nf the unique biological
glue. After years of effort, the mussel protein was recently isclated snd characterized by
Dr. J. Herbert Waite, s marine biologist and assistant professor in the orthopedic surgery
laboratory at the University of Connecticut, Farmiagton.

The biological glue is & vsluable property because it is scrong, it hardeus in a wet
environment, and it is water resistant.

Orthopedic surgeons are intereszed in the possibilities of s glue that bonds to bones,
prosthetiz devices and soft tissue. The cement that is currently used to bond hip joint
prostheses, for example, typically lasts only 10 yesrs and often loosens more rapidly.
Currently availsble adhesives bond only by mechanical forces, whereas the mussel glue forss
strong, long lesting chemical bonds even to wet surfaces.

In addition, the glue msy replace casts. Surgeons wouid like to temporarily rejoin
bones with & glue, while bones heal; tnis would prevent muscle atrophy and bone minaral
1css, such as occurs with the use of immobilizing casts.
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The glue also may be useful in repairing tendons, nerves, and blood vessels.

Dentists are also interested in the pote: .ial of a new, nontoxic and long lasting
adhesive that can be used in the mouth. They have a sealant that prevents tooth decay when
it is painted on teeth, but it requires painstaking application. The top of each tooth must
be etched with acid and thoroughly dried before adhesive is applied. Being uble to apply the
sealant to wet teeth would improve the technique and make it wore practical.

The U.S. Navy is interested in the possibility of using the glue to make undervater
repairs and as a protective surface coating.

The glue also may have uses as a heavy metal sequestrant to monitor muclear waste
leakage. The natural mussel glue has been used for this purpose; & wesk discharge of
Plutonium 238 into the marine waters sdjacent to s nuclear reactor was detected in the glue
from harvested mussels, Waite said.

With its natural proper:ies, the protein appears to be an adhesive mgrvel, but like many
natural products, its application has had to wait for a biotechnological approach.

The biologicai glue should be safer than existing fossil fuel-based synthetic adhesives
which can produce cytotox-c effects. Such compounds can alter the structure of a cell's
wesbrane which then lead- to a cascade of problems involving cell leakage.

However, because the mussel glue is a protein, scientists are concerned sbout its
antigenic effects. Pr. Waite has begun testing its immune reactivity in animsls. The mussel
protein is antigenic in rabbits, but not when it is crosslinked. Also, Dr. Waite has found
that the protein is not cytotoxic in cell culture. Furthermore, vhen crosslinked, the glue
passes undigested through animals, s good indicator that it is safe, according to Dr. Weite.

Because of FDA requirements, getting the glue into the biomedical market will take sowe
time. The glue protein may find a place in dentistry sooner, however, because it appears to
be leis toxic than some compounds now used by dentists.

Noumedical applications should come more rap’uly, Dr. Waite predicted. (Extracted from
Genetic Technology Mews, April 1985)

Research on plant genes

Light activated genes

Some genes activated by light are active in specific plant tissues, according to
Dr. N.B. Chua of Rockefeller University (New York, NY). Signals for light activation and
those for tissue specificity are recognized even after the genes are moved to another species
of plact. A gene from vheat was properly turned on by light and expressed in the appropriate
tissues in tobacco. A sequence only 35 nucleotides long is at least in part responsible for
light activation of the gene. (Extracted from Science News, 9 March 1985)

Gene splicing for herbicide resistance

For the first time & commercially usetul gene has been transplanted and siown to be
active in an important crop plant. After s bacterial gene was introduced inco tobacco
plants, the plants showed an increased tolerance to the widely used herbicide glyphosate. A
problems currently limiting the usefulness of herbicides is that they must distinguish between
the crop and the pest. Genetic engineering has mzde more practical snother spprosch -~ the
tailoring of the crop plant to make it less susceptible to a particular herbicide.

The gene that scientists of Calgene, Inc. have transplanted into tobacco criginally
arose in mutsgenized bacteria. A form of the gene aroA, it encodes an enzyme in which one
smino acid is different from its natural counterpart. The mutent enzyme has a lower affinity
for the herbicide glyphosate tnsn either the plant or aormsl bacteris] ensyme. In the leaves
of tobacco plants containing the transplanted gene, the mutant gene provides 25 per cent of
the totsl activity of the enzyme that normally is inhibited by glyphosate.

Cslgene scientists have slresdy introduced the mutsnt aroA gene into soybesn, tomato and
oilseed raps cells in lsborstory culture and sre curreatly wurking on corn cells. They also
plan to develop and market glyphosste-tolerant varieties of corn, in collaboracion vith
Phytogen of Pasadens, Californias, and forest trees, in collaborstion with the U.5. Forest
Service. (Extracted from Science News, 2 Msrcn 1985)
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The structure of sweetness

Chenists st the University of California at Berkeley have determined the
three~dimensional structure of vhat they believe is the world's sveetest compound derived
from thaumsatin I. It is one of the firat taste-bearing proteins to be found, is about
100,000 times sveeter than sugsr, and tastes sweet at concentrations as sa=ll as 1 wolecule
in 100 million. With X-ray crystsllography, Sung-Bou Kim and colleagues have determined the
arvangement of the wolecule's protein chain. It has two different features: a series of
slats called a beta sheet (a structure commonly found in proteins) and regions of complicated
loops.

The loops have attracted the scientists’ speculation as thzy resemble parts of other
proteins, such as snake venom toxins and ragweed pollen allergens, that bind to specific
receptors. Kim and coileagues report that antibodies that bind to the looped regions
eliminste the sweetness of the proteins. They are now determining more specifically wnich
loop areas are crucial in cresting a sweet taste. (Extracted from Science Nevs,

16 March 1985)

Seaweed’s clue to s cure for cysctic fibrosis

A chemical currently extracted from seaveeds and widely used in tne manufacture of food
nay hold the clue to new treatwents for cystic fibrosis. Genetic engizeers at the University
of Chicago have succeeded in making a microbe produce large quantities of alginic acid.
Alginic acid occurs in high levels in the lungs of people suffering from cystic fibrosis. An
understanding, achieved by experimeats in genetic engineerirg, of how this chemical is
produced by sufferers could lead to new treatsents for the genetic disease which occurs in
one out of 1,60” people boran in the US. One in 20 people in Britain carry the recessive
trait for the disease. The bacterium Pseudomonas seriginosae produces alginic acid, but only
under certain conditions, in cystic fibrosis, for example. The disease affects many organs,
but patients usually die of a massive pseudomonas infection, and as the disease gets worse
the bacteria produce more alginic acid. The gummy polysaccharide interferes with the normal
function of the lungs and must be removed by painful siapping on the back several times a day.

The Chicego team lead by Ananda Chakrabarty pcstulates that manufacturing the
polysaccharide presents sn enormous energy burden :0 the normal cell, and that genetic
controils usually keep the geunes that produce algivic acid turned off. So the pseudomonas
stra.ns isolated from fibrotic lungs provide s unique and stsble strain of bacteria, in which
the alginic acid genes sre permanently switched on. In the lungs some, as yet unknowm,
condition seems to favour the growth of these strains over the normal ones.

By studying the genes controlling the metabolism of alginic acid in these microbes,
Chakrabsrty's teas isolated the characteristics which controlled stability ip the bacterium.
They produced s stable line of genetically engineered pseudomonas bacteria waich also
sanufactured alginic acid continuously. It 1s this special line of pseudomonas bacteria
vhich could provide unique ingights into the disease of cystic fibrosis.

A closer study of the enzymes involved in the synthesis of alginic acid (phosphomannose
isomerase, for cxsmple ) could lead to the development of non-toxic inniditors whicm could be
inhaled from an aerosol spray to prevent slginic acid formation.

Chakrabarty’s team slso studied snother biochemical pathway whizh could benefit the food
industcy. Alginic acid is s substanc: wvidely used as a thickener in cthe food industry. The
genetic engineers in Chicago think thay have found a way of varying the properties of alginic
acid almost to order. Alginic acid consists of verying quantities of two components,
mannuronic scid and guluronic acid. The ratio of these two molecules governs the viscosity
of slginic acid. The conversion of mannuronic acid to guluronic acid is controlled by an
epimerase enzyme. The finsl viscosity of the polysaccharide depends how much enzyme is
svailable to convert mannuronic acid to guluronic acid, and so vary the viscosity.

Chakrabarty's team plans to use s variety of genetic engineering techniques to insert a
high mmber of copies of the gene coding for epimerase into the stable strain of Pseudomonss
seriginosse. Chakrabarty says that by controlling the number of epimerase genes it will be

ssible to get different degress of polymerisstion snd thus a nev range of polyssccharides.
Source: Mew Scientist, 11 April 1985)

Honen 0il clones ensyme to lyse piant cell walls

A Jspanese 0il company is planning to use a cloned enzyme instead of hot water to
extract more flavour from tea leavss. At & recent plant pathology conference Honeu 0il
Co. Ltd., and assistant professor $hinji Tsuyuna of Shizuoka University's depsrtment of
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agriculture announced they had expressed the genes for pectic acid lyase, an enzyme tanat
breaks down pectin, & principal component of plant cell walls.

The catabolic-enzyme genes came from the bacterium, Exwinia carotovora subsp.
carotovora, causative agent in root-rot disease of carrots and radishes. The research group
initially achieved expression of the 35-kilodslton protein in Escherichia coli at oanly a
quarter the concentration found in the original pathogen. But with the addition of a
pectic-acid inducer, enzyme production increased 20-fold, 90 per cent of which was excreted
into the growth sedium. (Extracted from McGraw-Hills Biotechnology Mewawatch, 6 May 1985)

Research on yeast and fungus genes

Cancer and the yeast

Malignancy arises fros an abnormslity in a select group of normal cellular genes or in
their control, according to a major hypothesis smong cancer researchers today. The gene
called ras modulates the activity of & regulatory enzyme called adenylate cyclase.

The yeast Saccharomyces cerebisiae has two genes similar to the human gene, c-ras, which
has been implicated in bladder cancer. The yeast genes, RASl and RAS2, appear to be involved

in a yeast cell’s decision about vhether to reproduce by cell division or to form spores. A .

normal yeast cnooses cell division when nutrients are plentiful, and sporulation when
nutrients are scarce, but a yeast with reduced RAS activity sporulates even in tne presence
of excess nutrients, and yeast with no active RAS gene cannot survive. In experiments with
genetically engineered yeast, however, & transplanted numan c-ras gene can substitute for the
yeast gene sad the cell will grow normally.

The ras gene associated witn human cancer 1s 8 mutant that produces a protein with one
alterec smino acid. Scientists have examined 3 yeast RAS gene witn tne corresponding
mutation. They find that yeast cells carrying this mutant gene (called RAS-vall9) are also
ispaired in the divide-or-sporulate decision. The mutant always enters into cell division
even if tnere are insufficieat nutrients. This might be considered the yeast equivalent of
malignancy.

It was soon realized thst the RAS mutants vere similar to another set of yeast strains.
Yeast lacking adenylate cyclase — the enzyme that makes cyclic AMP, a smsll regulatory
molecule -~ cannot begin cell division. On the other hand, strains that bypass the need for
adenylste cyclase slvays begin cell division, even under inappropriate conditions. By
putting different combinations of the genes into yeast, the researchers determined that the
RAS gene products regulate growth in yeast solely by modulating adenylate cyclase activity.
(Extracted from Science Wews, 9 March 1985)

Research on bacterial genes

Bacteria against pesticide contamination

Geneticslly engineered bacterias may one day help to clean up land contsminated with
pesticides. A microbiologist with tne US Departwent of Agriculture reported he had
identified genes in two bacteris responsible for regulating enzywes whicn break down
pesticides. If the genes could be cloned the bacteria could produce a lot more enzymes for
safer, more thorough pesticide dispossl, especially on farms.

The type of place where bacteris could nelp, are tanks i1n vwhicn farmers dusp pesticides
left in spray tanks. Normslly, they put the pesticides into pits lined with concrete or
plastic, and wvait for natural microorganisms to bresk the chemicals down. However tnis
process is slow and lesking pits can allow pesticides to contaminste ground water.

What the researchers still have to do is to clone the gene, and splice it back into
bacteria so they produce more enzymes. So far, no products of genetic enginesering are in
routine use on Asericsn farms. (Source: MNew Scientist, 16 May 1985)

Bacterium with ore affinity

The spore-forming bacterium Bacillus cereus is said to have an sffinity for gold, copper
and other ores. Concentrations of the Dacteris were much higher in a copper deposit in
Montana than in surrounding soils. Most bacteria do not live in metal deposits as they would
be killed either by the metal or by the penicillin and other sntibiotics produced by
metsl-tolersnt fungi in the soil. B cereus takes s vater molecule from each penicillin
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molecule, leaving a gep in the penicillin that traps copper before it cam hurt the

bacterium. In this way, the bacteria detoxify the copper molecules. Penicillin is also used
to treat copper toxicity in humsns. The bacteria also feed om the metal-tolerant fungi.
(Extrected from Science News, 16 February 1985)

Research instrumentation

Positrons picture genetic disorders

In five years' time, a techanique that identifies biochemical anomalies in the body could
predict vhich people are at risk of developing Huntington's chorea. The technique, positron
emission towography (PET), picks out metabolic irregularities in cells long before there -is
gross structural damage in tissues. PET could also detect other genetic diseases, such as
some forms of senile dementia.

A PET scan builds up cross sectional pictures of the chemical processes in the cells of
tissues. I can locate verv »----stely certain radioactively labelled compounds. Such
compounds emit positrons - particles that destroy electrons. In this way, PET can spot
irregular chemical reactions that indicate the presence of a defective gene.

In 100 per cent of the cases studied with PET, Dr. Richard Phelps of the University of
California School of Medicine at Los Angeles has pinpointed thne altered chemical processes in
the brains of the pareats with symptoms even before it is detectable with other imaging
procedures.

Buntington's chorea usually strikes in middle age, or later. It is caused by a single,
defective version of a gene lying on chromosome four. The children of a man or woman with
the disease appear perfectly healthy, even though 50 per cent of them carry sbnormsl genes
and will develop the symptoms in later years.

Phelps sampled just over 40 young people whose parents had the symptoms of Huntington's
chorea. Of those, 50 per cent had biochemicsl irregularities as shown in PET scans. So far,
Phelps has followed these people for six years, and has found that about half of those with
the biochemical anomslies eventually developed the disease. The other half may also
eventually develop the disease. Phelps said that it vill take sbout five years to see
vhether enocugh of them develop the disease to show that PET is predictive and accurate.

Researchers in the US and Britain already are vorking on a predictive test for
Huntington's, but based on a gene probe. This test identifies the defective gene rather than
the chemical irregularities caused by it. In the long term, s gene probe will be more useful
becsuse it would find the defective gene in the fetus, giving pregnant women the option of
having an abortion.

PET may prove s useful cross check on the accuracy of the gene probe and, more
important, it could help scientists to understand wvhat goes wrong in the brains of p2ople
carrying the gene that causes Huntington's chorea. When they know what goes wrong, thev
would be in & better position to develop a cure for the diszase. (Extracted from New
Scientist, 30 May 1985)

D. APPLICATIONS

Pharmaceutical and Medical Applications

Hoffman-La Roche gets slpha-interferon patent

Hoffman~La Roche's US subsidiary has received s fundamental product patent for its alpha
interferon from the US patent office. The patent covers all highly pure, hyman
slpha-interferons irrespective of the method of msanufacture, the company says.

Just over a year ago, Biogen received a Europesn pscent for its alpha interferon. This
patent, which holds in the 11 countries of the Europesan patent convention, covers )
gene-spliced alpha-interferons sade in bacteris, yeast and animal cells. The patent is

licensed to the US drug major Schering-Plough, which hopes to introduce its version of the
drug, Intron, to the msrket this year. Alpha interferons have shown some effect in tresting
rarer forms of cancer and in preventing viral disesses.

The ba:is of the Roche patent, according to the company, is the discovery by
Dr. Sidney Pastks and Dr. Menaches Rubinstein, working at the Roche Institute of Molecular



Biology in Nutley, New Jersey, of an entire family of structurally distinct leukocyte
interferons.

Applications have been filed for registration of the product in Sweden, Switzerland, the
US and Japan under the brand name Roferom A. (Extracted from Europesn Chemical News,
18 March 1985)

Diagnostic assay for Legionelia

Gea-Probe (San Diegce, CA) has developed a rapid diagnostic assay for Legionells, the
bacterium that causes Legionnsire's disease. The assay reduces disease diagnosis time from
48 hours to 45 minutes and can be performed on a patient’s serua, blood, sputum, feces, or
liver cells. David Kohne, chief scientist at Gea-Probe, developed the assay with DMA probes
specific for ribosomsl RNA. Becsuse TRMA is an sbundant cellular species, the assay is very
sensitive: at can detect 400 organisms in 0.4 milligrams of liver tissue, and as rRHA is
already single-stranded, it will hybridize immediacely with a complementary DNA probe: this
eliminates the time-consumirg step of denaturing the sample DNA. Don Bremner's group at the
Biotechnology Eranch of the Centers for Disease Controi (Atlants, GA) is one of several
laboratories evaluating the Gen-Probe Legionella assay. Brenner says that he readily
identified all 22 Legionella species and could distinguish them from many non-Legionella
species. Moreover, he used the Legionella-specific probe to confirm his identification of
ten new species. (Extracted from Biotechuology, Vol.3, May 1985)

New perspectives on cholera

Though cholera epidemics have plagued mankind since ancient times, the cholera bacterium
is not a human pathogen requiring a human-infecting phase in its life cycle, instead it is an
integral component of the indigenous flora and fauna of estusrine environments, where it
lives in commensal or symbiotic relationships with zooplankton and invertebrates.

This theory has evolved from research conducted by Rita Colwell, president of ine
American Society of Microbiology, and many others over tne last decade. Cholera is
transmitted by contaminated food and water. Vibrio cholerae, first isolated in 1884 by
Robert Koch, is alwvays found associated with estuarine environments. The organism is
widespread in the United States, and, in fact, has been detected in all estuaries. The
seasonality of cholera outbreaks is associated with phytoplankton blooms. Am increase in the
zooplankton population is invariably followed by epidemic cholera. In Bangladesh, this
occurs at about the same time every year.

Vibrio choleree microorganisms play an important role in the estuarine 2cosystem. They
play a role in their symbiotes' nutrition, ossoregulation, urea Liomeostasis, snd larval
wmorphogenesis. Vibrio lives in the oral region and gut of copepods - chitinous zooplankton.
The copepods cast thelir eggs into the water in the spring and cholera organisms attach to the
egg cases. In fact, it is likely that they sid in breaking the egg case during larval
release. Vibrio are also found associated with oysters, clams, and crabs. Oysters -
filter-feeding molluscs - ingest copepods regularly. Colwell says that Vibrio wmight help the
crab in its migration from sea water to the upper bay, a journey which involves changes in
tempersture and salinity. The human, on the other hand, is an imperfect host for this
microbe.

Vibrio can survive in its estusrine environment in a viable but "nonrecoverable" state.
Colwell and others have collected samples which would not plate out on conventionsl agar but
which did contain the orgenisms. Tor detect them, she had to add nalidixic acid, which
prevents cell division. The inhibited cells ¢longated, and, after staining with acridine
orange, vere deiected by epifluorescence. MNormal concentrations of Vibrio cholerae in the
enviromment sre low: Colwell hss never isolated wore than 46 cells per Titre from the
Chesapeake Bay. Concentraction of the microorganism in tie copepod gut starts an increase in
total pq)mluion size which ultimstely causss epidemics. (Source. Biotechnology, Vol.3,
My 1985

First genetically cb.inund protein A available

The world's first genetically engineered protein A is being marketed by Repligen
(Cambridge, Mass.). Protein A binds tightly to antibodies and thus is useful for their rapid
purification and concentrastion. The prntein also may be useful for the trestmen’ of
sutoimmune disesses snd cancer, according to a company spokesman. Current treatsent for
autoimmune disesses, such as rheumatoid arthritis, includes thersprutic plasss exchaage
(TPE), wheraby plasma thst contsins sutosntibodies is separated from the cellulear fraction of
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the blood, discarded and then replaced with normal plasma nct containing sutoantibodies.
Protein A, however, could replace TFE. A patient's own plassa could be regenerated by
filtering it through a columm coutaining immobilized protein A. The protein would latch onto
and remove autoantibodies. The plasma would then be returned to the patient. As a cancer
drug, protein A is undergoing clinical trials. Reports indicate tumor regression in skinm,
breast and colon cancers. (Extracted from Chemical Week, 24 April 1985)

Black market forces legalisation of AIDS drug

Desperate victims of JIDS in the US are flocking across the border into Mexico to buy
experimental drugs that are uot approved for sale at home. Tne two drugs Chey seek are
isoprinosine tablets and ribavirin capsules.

Chemists' shops in Tijuana on the border with California and in Jcarez, across the Rio
Grande from Texas, are selling out of the drugs as soon as they stock thea. In El Paso in
Texas, meanwvhile, individual tablets of isoprinosine are selling for $2 each on the black
market. Across the border a 20-tsblet box costs $2.50. The prices in the US are inflated
because the drugs are being confiscated by customs officials.

In mid-May - partly in response to the publicity surrounding these desperate trips to
Mexico - the US Food and Drug Administration (FDA) eased restrictions om the availability of
isoprinosine. A policy called "compassionate-use protocol” would be introdeced, the agency
said. It wmeans that doctors can contact the American msnufacturers of the drug, Newport
Pharmaceuticals International of Newport Beach, Califormia, to request supplies for
individual AID3 patients. The agency is now viewing isoprinosine much like an experimental
cancer drug.

A good deal of confusion and controversy surrounds the use of isoprinosine. Newport
Pharmaceuticals ssi1d it had not agreed to the FOA's plan. The company is concerned it will
not recoup manufacturing and distribution costs. Drugs made available under the
“compassionate-use” policy cannot be sold for profit. The company says it may not be able to
®eet demand for the drug and says that the FDA in effect i3 inviting every AIDS patient in
the country to call up and ask for the drug. Ironically, there is no guarantee that the drug
will be of any use to AIDS victims. It gained its reputation in tne community, following
publicity in homosexual magazines about the drug being used to fight the AIDS virus in
laboratory experiments. But botn tne company and researche:s agree tnat it is unlikely to be
effective against full-blown AIDS.

There is some early evidence that isoprinosine may “elp agsinst wnat is called
"AIDS-related complex”, nowever. Sufferers from the complex show early symptoms of a
depressed immune systea and may have been i1nfected by tne AIDS virus. But they have not
developed the full-blown version of the disease.

Isoprinosine, an anti-viral drug, has long heen controversial in che US. It was
discovered in 1968 by Newport Pharmaceuticals. Since then, the company has been trying to
obtsin permission from the FDA to market the cug to fighc disorders such as herpes, uprer
respiratory conditions, encephalitis and viral hepatitis, but the FDA has not been satisfied
with the resesirch documentation supplied by the company. Nevertheless, Newport
Pharmaceuticals has licensed companies overseas to manufacture the drug. It is marketed in
70 countcies, including Mexico.

Widespread clinical trials of the other drug being sought by AIDS victims, ribavirin,
are expected to start in September. It is also sn snti-viral drug that has not won general
YDA approval. It is manufactured by ICN Pharmsceuticals of Costs Mess, California and became
highly sought after in Mexico earlier this year when the drug was tested at Cornell
University Medical Center in New York. (Extracted from New Scientist, 16 May 1985)

Sharper tests for AIDS

At least two biotechnology companies have overcome s technical obstacle to accurate
tests for AIDS. The work should lead to a test for the disease that is iree of false
positives and negatives.

The US Food and Drug Administration has licensed five companies to develop a screening
test for the disease. Light weeks ago, it granted a product licence to Abbot Laboratories.
Now two more companies, Electro-Nucleonics and Litton-Bionetics, have won licenses. The
other two have licences pending.

The kits available now sre called ELISA (enzyme-linked immunosorbent sssay) tests. The
test is carried out in three stages. In the first stage, particles cof AIDS virus are
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disrupted and attached to a plastic sheet. Humsn serum is added in the second stage. If rhe
subject has been infected with the virus, the serus will contain antibodies which will dinu
to the antigen nov attached to the plastic sheet (the solid phase). Unbound antibody is
vashed avay. In the final stage, an anti-antibody is added as s marker. The anti-antibody
is usually made by injecting a goat with human immunoglobulin (the basic "antibody protein™).
This goat anti-human antibody is labelled vith an enzyme which produces a colour reactionm if
it is alloved to react with 2 specific chemical. The labelled goat antibody is added to the
solid phase, and excess is sgain vashed awvay. If the serum contsins human antibodies against
the AIDS virus, it will have bound tu the virus on the plastic sheet. This, in turn, will
have bound the goat antibody. If, wben the substrate is added, s culour forms, it means that
the subject has at some time been infected vith the AIDS virus. He or she is said to be
seropositive. These are first-geaeration kits. They can produce false positives and false
negatives. (Extracted from Mew Scientist, 2 May 1985)

Bew AIDS test in japan

A Japanese researcher claims Co have developed a cheaper and more reliable method of
detecting AIDS. Takeshi Kurimvra of Tottori University says that his technique is 100 per
cent accurate in screening ssmples of blood for the presence of antibodies to the AIDS
virus. The test can be tasught within & week and one hospital technician can check 200
samples & day - 10 times more than a method that is currently im use.

Kurisura ssys that his technique, vhich uses a fluorescence microscope to spot
antibodies to the AIDS virus, is cheaper and faster than the Western Blot method of detecting
autidodies, and more relisble than the alternative, called ELISA, which has won official
approval in the US as s test for AIDS antibodies and is now being evsluated by Britain's
Department of Health.

Kurimura has developed s technique in which 2 cell infected with the AIDS virus is fixed
to glass and covered with the sample of blood that is tO be tested. If the blood contaius
antibodies to the AIDS virus, then the antibodies will stick to the infected cell.

The- next step is to see whether this binding has occurred. Kurimura does this by addine
to the blood sample a stained antibody to the AIDS-virus antibody, a so-called anti-aatibody.
These are made by injecting into rabbits the human antibody to the AIDS virus. The rabbit
then mskes an snti-antibody, which will stick to the AIDS antibody on the infected cel..
Kurimura stains these anti-antibodies with a fluorescent dye so that vhen the blood sample is
irradiated with ultraviolet light, blood samples containing antibodies to the AIDS virus will
show up under & fluorescence aicroscope.

Kurimura believes he is the first person to have appliea immunofluorescence in this
way. (Extracted from New Scientist, 18 April 1985)

New technology in AIDS test

Disgnostics Pasteur is launching a test capable of detecting the antibodies of the AID>
virus or LAV in blood donors. The test, cailed Elavia, is said to be both specific and
sensitive because of the "two-solid-phase” technology used und is claimed to differ from
rival kits on both those points.

The first two phases of a three-stage evaluation process have been successfully
cospleted on 2,300 people in France and Belgium. The third phase is being conducted st six
blood transfusion centres in Francz. An applicstion for sarketing was submitted to France's
Laborstoire Msational de ls Santé at the beginning of April.

Diagnostics Pasteur has forsed a joint venture, Blood Virus Diagnostic Corp, with
Genetic Systems to produce snd msrket the kit in the US. In March, this company obtained a
provisional licence fros the FDA to test Elavia in the US. The Freach company is also
negotiating s marketing sgreesent for Jspsn vwith Imsunis, and hopes to capture 15 per cent of
the Jspeness market. (Extracted from Europesn Chemical News, 29 April 1985)

Japanese procedure isolates blood plasma faster

Toyobo Co.y in co-operation with Tohoku University, has developed s nev blood-collecting
prucedure whereby plasms is extracted during collection to enable the rest of the blood to be
returned to the donor's systems.

Modifying the cellulose-type nollow-fibre membrane used in the filter of artificial
kidney machines, the unique method ensbles plasma separation, which normally ctakes 2 hours,
by centrifugalization carried out in just 20 minutes.
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By passing the donor's blood through this special membrane, plasma can be extracted by
means of the porous wall structure which allows only the low molecular veight componect to
seep through. Thus, the hollow—fibre membrane acts as a molecular sieve to separate blood
corpuscle and p.asma. (Extracted from The Japan Economic Jourmal, 29 January 1985)

Interferon fights Hepatitis B

Scientists believe iaterferon may offer the first hope of stopping carriers of

Hepatitis B from being infecZious. The trea:ment also appears to end their risk of catching
cirrhosis and liver cancer.

The doctors’ uewspaper General Practitioner reported on research at the Royal Free
Hospital in vorth Loundon, which found that up to 7C per cent of male homosexual carriers of
the virus can b: "cured”™ by ianterferon.

Professor Howard Thomas and Dr. Andrew Lever at the Royal Free found that interfercan
inhibited replication of the virus ian two-thirds of the patients treated. This halt to
replication ends infectiousness and liver damage.

One risk is that some viral DMA may remain incorporated in the patient's own DMA. If
the patient later becomes immunosuppressed the virsl DMA may again start to produce
replicatiag virus. (Extracted from Mew Scientist, 25 April 1985)

Safer vaccine developed in UK for whooping cough

A safer whooping cough vaccine is due to undergo clinical trials in the UK next year.
The vaccine, developed by scientists at the Centre for Applied Microbiology and Research at
Porton Dovn, Wiltshire, consists of a number of purified antigens extracted from the
bacterium Bordetella pertussis.

Several antigens have been incorporated into the vaccine as researchers believe more
than one is involved in conferring immunity to susceptible individuals. Bacterial toxins
have been removed.

The new vaccire is similar to a Japanese whoc>ing ccugh vaccine which has been on the
market in Japan since 198l. However, the Japanese vzccine is apparently less well defined
chemicelly than the UK version.

The Centre intends to negotiate with a drug company over production sand marketing rights
for the new vaccine, although it is not likely to b>e marketed in the UK for at least another
twvo years. (Extracted from Manufazturing Chemist, May 1985)

New cholera vaccine

A nev cholera vaccine is being investigated at the Center for Vazcine Development,
University of Maryland, Baltimore. Researchers nope it may confer life-long protection
sgainst the disease. Initial clinical trials of tne vaccine nave snown a significant rise in
serum antibodies to cholera in all recipients. Wh~: the volunteers vere innoculated with the
virulent bacteris six weeks later, the vaccine prc -cted yU per cent of tnea.

The current cholera vaccine uses a preparsti Jhole kiiled bacteria, but the vaccine
is very ineffective.

However, the new vaccine has been made by const- ting s mutant of the choiers-causing
bacteris, Vibrio cholera. This mutant is unable to uduce the toxin which normally causes
the rapid FTuid loss that characterises cholers. (Fxtracted from Manufacturing Chemist,
Msy 1985)

Tumour necrosis factor

In an unusual move, the US Food and Drug Adsinistration (¥DA) has sllowed human tumour
necrosis facter (TWF) produced by recombinant DMA technology to be given to s cancer pa~ient.
FDA had previously maintsined thst there are insufficient snimsl data on the effects of TNF
to approve clinical trials, but it has now sllowed Dr. Herbert Oettgen of Memorial
Sloan-Kettering Cancer Canter in New York to treat s gravely ill patient wicth TNF
msnufactured by the Asshi Chemical Industry company of Jspsn on compassionate grounds. FDA
allowed & compassionate exewption for the Sloan-Kettering parient on condition that
Sloan-Kettering's institutionsl review board accepts full responsibility for the case, since
FDA had no prior informstion on the TNF used, and the dats submitted with the compassionate
exemption request covered only basic safety requirements such as pyrogenicity and sterility.




Dr. Lloyd Olds, associate director of s.ientific development at Sloan—Kettering, is one
of the original researchers on TWF, first produced from mouse jerum. Dr. Olds is being
supplied with genetically esgineered human TNF for research purposes by Gementech Imc.

Although this material is L. ing used only for animal amd in vitro studies, according to
Genentech, Asahi's THF is undergoing clinical trisls in Japan. It is still umclear how soon
crganized clinical trials ol THF will start in the United States, or whether the Sloan-
Kettering case will serve as & precedent for future compassionate exemptions in similar
cases. (Extracted from Mature, Vol.315, 16 May 1985)

Mass production technology for TWF

Asshi Chemical Industry (Japen) and Cicty of Hope Medical Ceater & Research Inst (US)
have jointly developed mass production technology for human tumour necrosis factor, which
kills cancer cells without affecting normal cells. Asahi Chemical previcusly synthesized TNF
using rabbit chromosomes. Human TNF is more effective, however, and has been proven
effective ageinst a variety of cancers, including leukemia, breast and lung cancers. Asshi
Chemical vill soon begin clinical trials of human TWF, and will seek patent rights for the
substance and production technology. (Extracted from The Japan Economic Jourmal,

12 March 1985)

Livestock Applications

Angen tests interferon in US cattle trisls

Angen has started field trials of its alphs consensus interferon against shipping fever
in cattle, following a go-shead from the US Food & Drug Administration. The Californian
biotech company is currently conducting preclinical trials of consensus interferon as a human
therapeutic - its originally planned application - and is poised to begin clinical evaluation
of the substance.

Amgen estimates that shipping fever, which affects up to half of all US feed cattle
(12m. head a year), kills as many as 500,000 young cattle, at an annual cost of $500a. The
company adds that animals which survive the pneumonis-like condition can succumb to a
lingering condition, which drastically reduces their wright-gain-to-feed ratio, resulting in
higher costs and lost revenue. The condition is triggered by the stress of being moved
perhaps 1,000 miles from farm to the feedlot.

Amgen says its consensus interferon has & unique smino acid sequence vhich results in
high sntiviral potency in animsl tests. Studies in vitro have turned up higher activity in
bovine cells than bovine interferon. The field trials, 1avolving some 500 animals, will test
this further. (Extracted from European Chemical Mews, 8 April 1985)

Increasing shellfish production through marine biotech

Genetic engineering methods are now being applied to improviag the production of marine
snimsls such as oysters, clams and mussels. Researchers and shellfish fanciers hope these
techniques will incresse the yield - size and weight ~ of the bivalves just as aqusculture
has drawatically improved the yield of carp in China and of other fish in hatcheries around
the world.

A masjor centre of marine biotechnology resesrch on the East Coast is the University of
Harylasnd at College Park, whorc Dr. Rits Culwell and colleagues Dale Bonar and Ronsld Weiner
are studying the life cycle and colovization of the Amsrican oyster, Crassostres virginica.

In both the nstursl environment and in msriculture, successful oyster developmenr is
critically dependent upon the "settling™ process. During settling, the planktonic oyster
larvse land on an oyster shell or plastic sheet snd undergo metsmorphosis to form sttached
oyster spst. A number of investigators have shown that smicrobes secrete products that
sediste the colonization of marine surfeces by sacroorgsnisms. Dr. Colwell’s group has
discovered that s unique bacterium, called LST, 1s associsted vith the induction of
settlement and meteworphosis of the oyster larvs.

The LST bacterium was originally isolated from oysters and from holding tanks for oyster
spat at the Mariculture Unit st Lewes, Del. Isolated LST were then grown in synthetic medium
and genetic anslyses revesled that a new genus of marine bacterium had been discovered.

LST adheres to & veriety of surfaces, including glass, plastic and oyster shell, by
producing two viscous capsular exopolymers. Since this adhesive polyssccharide polymer has
commercisl potertisl, the Msryland group is cloaing the genes for the polymers.
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Following adhesion, during its later stationary and decline phases of growth, LST
syuthesizes & brown-tlack pigment wvhich researchers isolated and identified as melanin. The
investigators at the University of Maryland have shown that the selanin and melanin
precursors, such as the neurotransmitter dihydroxyphenylalanine (DOPA), specifically attract
the oyster larvae and promote their settlement and subsequent development.

The research thus has two commercial outcomes: increasing the output of oyster
hatcberies and obtaining a new polymeric adnesive from the sea.

Shellfish diseases

Unfortunately, other species of bacterias cause diseases in bivalve molluscs.
Dr. Colwell and others have shown that several antigenically differeant strains of Vibrio are
pathogens of the American oyster as well as of hard shcll clams {Mercenaria mercinaria).
These bacteria were isolated from dead and dying oyster larvae and juveniles in which they
had induced a disease called bacillary necrosis. Phenotypically similar bacterial strains
vere isolated by V.E. Jeffries in England, where they were found to be pathogenic *o the
larvae of the local oyster species.

In view cf the potential economic importance of the vibrios in the cultivation of
bivalve molluscs, Dr. Colwell’s laboratory has explored the genetric and phemotypic properties
of six strains of these pathogens. With this information it should be possible, using
recombinant DNA techniques, to develop vaccines against these pathogens.

The Maryland researchers also are currently attempting to clone genes that code for
cnaracteristics such as disease resistance and growth hormone production in the oysters.
Success in these endeavors will greatly increase the yield of oysters in aquaculture.

Bybrid vigor

"Hybrid vigor,” a well-known prenomenon, is associated with heterozygosity (which occurs
vhen parent organisms contribute different genes - aileles - at a specific locus).
Researcners have correlated multiple locus neterozygosity witn inureasing growth rate and
metabolic efficiency in a variety of species, ranging from aspens to humans.

Researchers are examining the effects of generir heterozygosity in a variety of marine
bivalves, both in natural populations and in laboratory environments. For example, oysters
growing in a ses bed or in culture display considerable variation in growth. Correlation of
the zize and growth rate witn heterozygous alleles nay elucidate adaptive mecnanisss which
are important in aquaculture.

Researchers at the Bodega Marine Laboratory of the University of California (Bodega Bay,
Calif.) made a survey of the gene-enzyme variation in population samples of several species
of oysters (Crassostres). Using electrophoretic gels to visualize the products of the
different alleles, many karyotypic and morphological similarities were found among three
sub-species of C. virginica, suggesting evolutionary conservation of a basic developmental
gene regulatory progras. Two other species of oysters studied showed clearly evolved protein
differences characteristic of old and well-separated biological species. Like other bivalves
that have besen surveyed for genetic variation, the Crassostrea show significant
heterozygosity.

Using a different experimental design, E. Souros of Dslhousie University, (Halifax, Nova
Scotia) and R. K. Koehv and S. E. Shusway of the State University of New York at Stony Brook
showed that the fastest groving eastern oysters are slso the most heterozygous. Y. Fujito of
Japan determined this to be true of the Pacific oyster as well. When the effects of single
loci were decermined, researchers found that in genersl (with only one exception), all gene
loci contributed to the relationship between neterozygosity and growth rate.

In addition, researchers st Stony Brook determined that heterozygosity is linked with
metabolic efficiancy. As reflected by rates of oxygen consumption, the ratio of energy
av7ailsdle for growth to total energy absorbed increased with individual heterozygosity.

Heterosygosity involving sultiple loci slso influences the response of oysters to
starvation. Both the bassl oxygen uptake and the rate of weignt loss decreased significantly
vith increasing heteroszygosizy. Scientists thus sttribute the link between sucn genetic
varisbility snd metabolic efficiency as the key to the positive correlation between
heterosygosity snd growth cate and survival.
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Other studies on natural populations of cysters, quahogs, mussels, coot clams and oyster
drills have shown a positive correlation between heterozygosity and measures of fitness such
as growth rate, tissue weight and fecundity. Animals collected from the field cannot yield
definitive genetic data since their partentage is unknowmn; however, the use of pure-bred
stock makes it possible to define and isolate specific alleles vhich are responsible for
different traits.

Dr. Laurs Adamkewicz and colleagues at George Mason University (Fairfax, Va.) have
studied the specific effects of genes that code for different forms of the same enzyme
(allozymes) in a laboratory population of clams. They discovered that two genes, LAP and
PQM-3, are associated with shell size.

The LAP allele not only affects size, but is also a key to the ability of some bivalves
to acclimate to chsnging salinities in estuaries. Depending on tides and rainfall, the water
in an estuary varies from nearly fresh to quite salty. Mussels adapt to this changing
enviromment by changing their internal osmolarity. This response to changes in salinity 1s
under the control of the enzyme leucine aminopeptidase, which breaks down the proteins ro
free amino acids in order to sdjust the internal osmolarity. The sussels thus maintain a
"norsal”™ cell volume by keeping constant the difference in osmotic pressure be'ween 1nside
aod outside the cell.

The enzyme is controlied by a gene witn multiple alleles. Dr. R. Garthwaite of the
Marine Biological Laboratory at Woods Hole, Mass., has determined that tnere are three LAP
alleles in the mussel Geukensia demissa. The frequency of two of these alleles, LAP! and
LAPz, is correlated vith environmentzl salinity: LAP' increases in frequency and LAP
decreases in frequency in low salinity eaviromasents.

By analyzing shell size and by direct measurements of growth rates, researchers found in
low szlinity eavironments, msussels with the LAP! allele grow faster and have heavier tissue
veights than those with LAPZ. The reverse is true in high salinity enviromments.

Dr. Garthwaite also has shown that mussels possessing the LAP! allele s ive better unde:
low salinity conditions.

In addition, Dr. Garthwaite is investigating the genetic structure of a pure-bred strain
of M. mercenariu. using quahogs supplied by the Aquacultural Research Corporation, a hatchery
in Dennis, Mass. which has been selecting and breeding marketable size quahogs for more than
ten years. His studies should shed new light on the evolution of adaptive mecha-isms in this
species. This research also has important implications for aquaculture, Garthwaite said,
“especially when [as is usually the case] laboratory reared juveniles are transplanted to
natural fi2ld environments to complete their growth to marketable size.”

Advances in marine biotechnology are makiag it possible to breed shellfish that are
optinally suited for the environment in which they are to be grown. Strains develcped in
this vay generally should grow faster and heavier than organisms collected in the natural
eavircnment - to the delight of aquaculturists and consumers alike. (Reprinted with
permirsion from Genetic Engineerin 'sws, Mary Ann Liebert, Inc., Publishers, April 1985)

Planning an aquabusiness

Since World War LI, intensified research in marine science snd engineering has fostered
a number of adva.ces in msriculture technology. Such studies have generated baseline data
about behavior, nutrition, reproductive physiology, control of diseases and parasites, and
various ecological parameters. Migh populations of fish and shellfish can now be confined in
cultisre systems in ponds, cages or raceviys through which wvater may flow or be recycled.

More recently, scientists have baen employing the tools of molecular biology to modify
marine organisms, to make thew grow faster, reproduce more efficisntly, resist disease and so
on. However, translating such resesrch from the R&D stage into a business requires en
understanding of the particular problems inherent in scaling up an aquabusiness to a
comsercially viable enterprise.

The greater availability of public and private R&D funding, cowbined with wider
recognition of the need snd prospecte for comssrcislization of sariculture, have spurred the
development of aquaculture technology. Mariculture is becoming & more sttractive
proposition, partly ss & consequence of the increasing costs in the capture fishery and the
declining costs of culture fishery as productivity improves.

However, results of recent R&D in biotecnnology and squsculture have not yet been
incorporsted into the broader context of operaciuns which can be referred to as "vertically
integrated aquaculture (VIA)" - s commercisl fish farmiag system where the grower has control
ovey product.on, processing and sarketing frowm the initial seeding of the culture to final
sale.
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VIA requires integrating a number of variables. Some of these variables (such as
predation, disease, and otner environmental perturbstions) are difficult to control but may
be predictable; other variables (such as food supply and breed of fish) are controllable but
are not yet well enocugh understood in terms of systems engineering criteria. Although a
g=eat deal of baseline data nave been accumulated about desirable species, much of this
information has not yet been trarslated through critical scale-up trials into commercial
enterprises. A frequent scenario is that of the experimentalist who has been encouraged by
entrepreneurs into attempting full-scale application of concepts and techniques only receatly
developed and practiced in the research laboratory.

Mariculture requires crucial ecosystems management; Cchus, it is extremely
site-sensitive and dependent on both specific characteristics of an organisa's ecosystem and
the society which will consume the "product”. Mariculture has long been practiced as an art
in Southeast Asia, China and the Mediterranean area. However, we have only receantly gained
the necessary technical knowledge and an appreciation of the social and institutional
influences on biobusiness to translate the art of mariculture into practical commercial
technologies.

These technologies may be transferred from the organism’s native ecosystes to others
around the world — particularly within the ssme latitudinel limits, where the characteristics
of ecosystems are similar enough to permit techmology transfer with relatively little
adaptation to accommodate variabiiity of sites. However, any plan for a mariculture venture
must also take into account the many social, cultural and economic characteristics of the
different societies that share a latitude.

Criteria for investment

The components of marine aquaculture production systems are designed to fulfill the
goals of national as well as corporate planners. Thus, their criteria for investment may
involve social conciderations such as job creation, political considerations sucn gs foreign
exchange improvement and infrastructure development, or solely eccnomic (profit-making)
considerations. Planners, nowever, are uncertain about the degree of risk and the extent of
potential rewards - the investibility - of marine aquaculture.

Traditional subsistence aquafarming yielded 200 to 500 kilograms of biomass per
hectare - s harvest whiciu reflects the natural carrying capacity of a crop species in most
coastal ecosystems in the tropics. The aquafarm was either seeded by natural "recruitwent”
{opening a gate to a pond, letting the tide bring some fish in, and then closing the gate) or
by actively gathering young from the wild.

In contrast, large scale industrial mariculture requires much greater productivity. The
best way to incresse productivity is to provide high stocking densities by seeding with
juveniles bred in a haichery. HKowever, such increases in animal crop densities create
special demands on the system. Energy "subsidies" - feed, water exchanges, aeration, and (in
some cases) heat - must be provided. High water quality must be maintsined, which requires
precise monitoring of the chemistry of saline waters as well as the overall water condition.

In addition, a highly responsive automated-feedback controlling mechanism - to monitor
oxygen, levels of nitrites, temperature and other physical or chemical psrameters - is needed
to ensure a healthy enviromment for growth and survival. Problems created by other organisms
in the system - pathogens, parasites, predators or competitors - must be quickiy resclved.
The "unnatural” conditions of amended aquacultural ecosystems necessitate greater technical
sophistication than vas required for subsistence faraing operations in the natural ecosystems
of traditionsl coastal zone aquaculture.

Special managenment skills are required to shepherd the aquabusiness venture through its
various stages: from spawning in & hatchery through larviculture, nursery and grow-out in
the production phase to harvesting, processing, packaging and distribution in the marketing
phase. GCreat efficiency and economy can yield nigher productivity.

VIAs are usually capital-intensive ventures. Becasuse they generally require three to
five years io get in the black, they demand cspital resources that can sustsin the losses
normally »nticipateu during start-up, as well as the unexpected pertubations which frequently
plague high risk bio-industries. Undercspitalization has hastened many failures in
aquabusinesses.

Selecting a spacies

Since the primary wotivetion for a mariculture enterprise is to put food on the tabdle,
market parameters should guide the design and management of the venture. First, traditional
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food hadits and taboos in the market should be considered. Ounly a few preferred species -
out of the thousands of aquatic plants and animals that ichabit both fresh and salt waters -
are being investigated as candidates for domesticatioa. These species enjoy high acceptance
among consumers vhich contributes to high market values and makes palatable the risk to
investors.

Other important criteria include ease of preservation and prepara®iorm and nutritional
qualities. In addition, subjectively judged attributes such as flavour, texture, colour,
luster and form will often induce the consumer to esmbrace or reject an aquafood. The
validity of relying on these subjective factors has been borne out by consumer tests
involving taste, odor and appearance.

Aquacultural conditions can alter some of these subjective factors, so the culturist
should be alert to changes such as off-flavours or scft textures that would render the
product less appealing. Munagement must consider other market criteria related to problems
of manufacturing efficiency, such as diessout percentages (that portion of the whole animal
that is marketsbie as food, or the ratio of meat to bone).

Saltervater vs. freshwvater farming

Although people frequently drav an analogy between terrestrial and aquatic animal
husbandry practices, the snalogy is not alvays an apt one. Moreover, such an analogy applies
much better to freshvater farwing (such as for catfish and carp) thaa to marine species which
are managed in more hostile envircuments. For example, saltwater farmers must contend with
salt-induced corrosion, predator and competitor species. These factors and others - such as
ill-advised attempts to locate an operation on cosstal areas that are subject to high energy
wave action, storm and erosion - make it unreasonable to compare such a venture with poultry,
swine and cattle husbandry.

Unless rontrol over the reproductive cycle of the crop species is guaranteed (so as to
ensure an adequate seed supply for stocking the next generation and perpetuation of the
operation), culture technology carries a high risk. Marine fish are more of a prcblem in
this regard than freshwater fish, due in large part to a lack of baseline information of fish
behavior, reproductive physiology, diseases, and basic nutritional requirements for saltwater
species. For example, commercial mariculture development has been severely constrained by &
bottleneck in the larval stage of fish development, created by problems of feeding
small-mouth fish larvae and achieving high survival in larviculture of marine species.

Another limiting factor in an aquaculture cperstion is nutrition during the crop
species' growout phases. The cost of feed and feeding is the largest single item in an
operating budget. Thus, any gains in efficiency through improved nutrition and feeding
technology (or perhaps through genetic manipulations which will enable a species to grow
larger and faster) can help to significantly increase profits.

To ensure the growth, health and survival of high density populations confined in ponds,
cages, raceways or elsewhere, a feed supplemen:, or even a complete ration, may be required.
Such rations are usually formulated from agricultural residues, various food processing
wastes, oilseed cakes, and fishmeal. The latter not only supplies essential amino acids and
lipids, but apparenrly growth-promoting substances and attractants as well. However, very
liccle classical nutrition research has been conducted on the marine species that are the
most likely candidstes for aquaculture - and it will be impossible to optimize the gystem for
profitability until better informstion sbout the essentisl components snd proportions of
diets is available.

Large scale operations are slso limited by diseases and parasites in hatchery operations
and in the nursery and growout stages in the crop animal’s life cycle. Predation and
poaching are problems which have occasionally limited an aquabusiness. In some environments,
institutional constraints have made it difficult and expensive to operste the business.

Site location

Once a crop spe es has been selected which will satisfy a particulay market and the
most suitable culture technology has been worked out, one must select sn appropriste site.
This decision is crucial for the success of the venture. [cological requirements (such as
vater quality, soils, and meteriological criteria) and economic, political, cultural and
sociological fsctors must be considered. All of these issues can be limiting factors in the
successful application of a business plan.

-
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A number of enterprises in the United States have collapsed due to poor site selection.
Site-related causes of failure of aquabusinesses have included hurricanes, vater guality and
supply, pollution, regulatory counstraints, and opposition to the venture by the indigenous
fishing community.

Scaling-up

Scale-up of an experimental laboratory operation to larger size is aneeded to generate
enough sales to justify the high investment cost of research, development and start-up, as
wvell as to gain the advantages of economy of scale. However, because of the complexity of
the systems (particularly in vertically integrated operations), the nature of the development
process and the magnitude of the problems involved in the transition from lab to full-scale
operations are often misunderstood.

A pilot ferm must function as part of an ordered sequence of development steps in order
to adapt the highly site-sensitive production technology to the specific environmental
conditions in which it sust operate. Before the goal of high productivity can be realized,
the interaccions of such controllable variables as stocking rate, ration composition, feeding
amounts and frequencies, pond fertilization, wvater exchange rate and seration must be
understocd and optimized.

The decision to invest in aquafarming should be predicated on an in-depth analysis of
the size and nature of the market and a determination of the elasticities of demand for and
price of the crop species under consideration. The probable need for product and market
developsent programs should be evaluated. At the same time, the state-of-the-art of the
technological components must be assessed to determine the degree of risk being assumed and
the site selection criteria that must be satisfied.

Bank financing

Bank financing is more attainable after completion of at least two crop cycles in the
pilot facility. The experience and data accumulated from a pilot cperation will help provide
a more propitious debt/equity ratio to facilitate early expansion to a full scale facility.

The private sector justifies investment in mariculture by mezsuriag the potential for
sales revenue and profitability; the public sector justifies such investments by projecting
rural employment and the generation of weslth in the form of high protein foods. However,
before we can make vertically integrated aquaculture a significant source of food for people,
individuaic from government, industry and the university community need to understand more
about the technical problems that relate to this commercial fish farming system. (Reprinted
vith permission from Genetic Engineering News, Mary Ann Liebert, Inc., Publishers, April 1985)

Agricultural Applications

New hybrid canols joint venture formed

Dr. John Evans, Chairmsn and Chief Executive Officer of Allelix Inc., of Mississauga,
Ontario and Lorne Hehn, President of United Grain Growers of Winnipeg, announced that both
companies had formed a joint venture to develop and subsequently market hybrid canclas
varieties suitable for Western Canada. Canola is Canada’s most widely planted vilseed and an
important cash crop for Cansdian farmers.

The objective of the joint venture is to develop commerciaslly useful hybrids with
improved yield and quality characteristics. In 1984 Canadian farmers received more than
$1 billion from canols sales and it is expected that yield increases due to hybridizstion
could add 25 to 30 per cent to that.

Basic research and plant breeding will take place at Allelix, which has an 8,400
square-metre lsboratory in Mississauga and & 40-hecrsre rasearch farm, complete with 2,000
square-metre greenhouse, near Georgetown, Ontario. Allelix's breeding programme is
greinforced by sophisticated research capabilities in cell fusion, plant tissue culture,
anther culture, molecular biology and biochemistry. In addition, somacic cell fusion work,
involving co-operstion between Allelix and the University of Cuelph, has been partially
supported by s grant from cthe Hationsl Resesrch Council through the PILP programme.

United Grain GCrowers will assist in the selection and operation of test locations in
Western Canada. In future years, ss hybrids are developed and commercislized, UGC will have
primary responsibility on behalf of the joint venture for the production and msrketing of
sufficient quantities of seed to meet the needs of Western Canadian farmers and the seed
indystry. (Source: Company News Release, 24 April 1985)




Automating plant cloning with a bioreactor

An agreement to develop commercis! applicatiocas jointl; for large-scale. automated
plant-cloning systems has been signed by Arthur D. Little (Cambridge, Mass.) and DMA Plant
Technology (Cinnsminson, M.J.). The cloning systems could permit the commercial production
of unlimited, identical copies of economically important crop plants. The companies
previocusly completed a feasibility study that led to the development of a prototype
bioreactor system using spin-filter technology. They report that they are mow talking to
major corporations about developing customized systems for specific crops. (Source:
Chemical Week, 10 April 1985)

Microbes retain moisture

Mordic microbes will now turn sterile deserts into fertile fielus. Biotech Inc. has
developed a method for doing this which is now under study by the Nordic department for
development sid. The method calls for spraying microbes on the desert following the plancing
of fast-growving trees and bushes. The microbes form a viscous layer that prevents the ground
from drying out. It normally takes only days or hours for the desert to dry out after even
the hardest rain. (Extracted from Svensks Dagbladet, 8 February 1985)

Plant that makes its own pesticide

Plant Cenetic Systems has developed a tobacco plant that makes its own pesticide through
genetic engineering techniques. The plsut produces bacterial toxin that kills insects by
destroying the lining of their guts. The gene was isclated from Bacillus thuringiensis and
inserted into a Ti plasmid to carry the gene into the plant cells. Tobacco stems were
trested with preparations containing the genetically altered plasmid, and the damaged tissue
vas then scraped off and grown into a callus. The calluses can then be grcvn into mature
plants. Tests confiram that the tobacco plants do produce the toxin, but further studies «ill
be needed to determine if the genes are passed onto future geaerations and whether the plant
produces enocugh toxin to kill insects. (Source: New Scientist, 14 February 1985)

Food Production and Food Processing

Instant beer

Kirin Beer, Japan's biggest brewery, says that it can now brew beer in a day instead of
a week in an experimental bioreactor at its Tasaki research centre. When Kirin's "biobeer”
comes to sarket it will be among the first of a spate of modern bioreactor products emerging
from Japanese industry.

Bioreactors are a fancy name for an old idesa. In ancient times, wilk was stored in calf
stomachs so that renain, an enzyme in the stomach, could act as s catalyst which helped nilk
proteins cosgulate into cheese. Modern bioreactors work much more efficiently, mainly
because of the nev technique known as immobilis»~“on. Instead of leaving the catalysts and
other chemiculs to mingle freely in a tank, the enzymes or cells can be bonded on to fixed
structures inside it. In principle, the catalyst can then keep working without being washed
avay. Bioreactors have other advantages. By hooking immobilised cells to transducers they
can form biosensors which keep close control of chemical reactions. Their extra efficiency
mesns there is less need to juggle with temperatures and pressures to make processing
cost~effective. Kirin's bioreactor immobilises yeast in s basket of beads made from calcium
slginste which forms a fast-rescting core to churn out alcnhol vhen the grain mixture flows
past it. (Extracted from The Economist, 18 May 1985)

Chemical Applications

Enzyme grouth seen

Real annusl growth of 6.5 per cent will push US industrial enzyme demand to $255=. by
1988, according to US consultant, Frost § Sullivan.

Food preparstions are the leading use, accounting in 1983 for three-quarters of total
decand of $185m. Enzyme use in food preparations will rise from $140m. in 1983 to some
$190m. in 1988, the consultants predict. Corm processing accounts for over half the enzymes
used in the food sector; dairy aponlications for a fifth.

The second biggest sector, pharmaceuticals and medical applications, is predicted to
grov from $30m. in 1983 to $40m. by 1988, thus maintsining a steady market share of 16 per
cent. %naiymes for chemicsl syntheris, worcth $i0m. in 1983 or S ner cent of the market, will
grov slightly to $15m. or 6 per cent of the market, Frost § Sullivan predicts. The
consultant anvisages enzymstic production of ethylene oxide in the 1990s.
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Glucose amylase and isomerase are predicted to grov at an annual rate of over 9 per
cent, wvhile remnin will grow at only 3 per cemt a year over the next few years. (Source:
European Chemical News, 20 May 1985)

liomlgn in medicine and packaging

Biological polymers can now be designed with specific physical properties, thanks to
biotechnology. The most promising area for biopolymers is the biomedical sector, according
to a nev study from BioInformation Associates (BIA) and the US consultent, Charles H. Kline.

Although most biopolymers are obtained from plant and snimal sources, microbial products
obtained by fermentation are potential substitutes when cost-effective new technologies are
eventusally developed. Improved fermenter design and process comtrol and wmore efficient
recovery systems currently on the draving-board should lower costs, BIA predicts.

The most widely used biopolymers are starches, cellulose derivatives and algal
polysaccharides like agsr, carrageenan and alginic acid. The paper industr~ is the leading
industrial end-user of biopolymers, and the food industry the biggest user in the consumer
sector. The use of polysaccharides such as xanthan gum in enhanced oil recovery is alsc of
groving importance.

Professor Tony Sinskey of Massachusetts Institute of Technology, who co—suthored the
report, predicts that biological polymers will find a place in bulk packaging applications
vhere bio-degradability is at a premium. Italy is pushing for a ban on non-biodegradable
plastic packaging by the end of the decade for eanvironmentsl reasons, although there are
strong doubts as to whether this caa be achieved.

Sinskey reckons that current developments in biotechmology, including genetic
engineering, could bring down the price of a biological thermoplastic like
polyhydroxybutyrate (PHB) to economic levels to permit its use im plastic bags by the Italian
deadline. Sinskey and his colleages at BIA are currently studying the production of PHB from
bacteria. ICI has been developing this biopolymer for a number of years with a view to using
it in biomedical and electrcnic applications. Its monowmer, hydroxybutyric acid, could prove
to be a valuable intermediate for stereo-specific synthesis of drugs and fine chemicals due
to its stereoisomeric purity.

A biological polymer which is finding increasing commercial success is hyaluronic acid.
This is sold for use as a buffer agent in eye operations by the Swedish company Pharmacia,
and has great potential for a wide variety of uses in human and animal health care.
Applications exist in the treazment of joint problems in humans and, longer terms, in
drug-delivery systems. Hyaluronic acid may find other uses because of its great optical
clarity.

Pharmacia obtains high molecular weight hyaluronic acid by extraction from cockscombs
and plans to continue doing so for the time being. Its techaological edge lies in its
separation and purification expertise, which enables the production of very pure materisl.
The company is developing a bacterial route to the polymer in conjunction with BioTecknology
General of Israel and is thought to be close to commercialization. It is also working on
second-generation cross-linked hyaluronic acid polymers for applications in human joints.
(Source: European Chemicsl News, 25 March 1985)

Biotechnology's webbed development

Spiders’' webs could stimulate exciting advances in biotechnology during the next
decade. Trevor Jarmin from PA Technnlogy in Cambridge told a conference in Genevs that the
biotechnology incustry could provide spiders’ webs, with thei:r unusual structural properties,
to the materisls industry.

Jarnan is not suggesting starting & spider farm, but genetically engineering the protein
which constitutes a spider’s web. Tnese materials would be needed in large quantities and
®migut provide the stimulus for researching ways to make bacteria provide large yields, says
Jarmen. So far biotechnology companies have concentrated on producing pharmsceuticals which
are valuable in small quantities, because bacteris currently give small yields.

GCenetically engineered materisls will have to comperte with existing \.bres and plastics
that sre petroleus based. But Jarman believes uncertsin petroleum prices may give biofibres
the edge.

An exciting possibility with biowmaterisls could be to modify their structure to obtain
specific physical characteristics. Even if the biotechnology industry is noc ready yet to
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exploit the idea of modifying structures found in nature, there is a wealth of natural
products that could be genstically engineered. Oue is resilin, a protein which stores
mechanical energy. It is found in imnsects’ wings and fleas' legs. Another is elastin.
Collagen and elastin are major components of blood vessels. Collagen can be extracted from
tissve intact, but elastin cammot. Genetically engineered elastin plus extracted coliagen,
says Jarmsn, could be used to build new blood vessels. (Extracted from Mew Scientist,

30 May 1985)

Evergy and Envirommental Applicatious

Is bioenergy stalled?

“Can bioenergy deliver the development goods, or is it a developmental cul-de-sac?™ The
question, posed st a recent conference on biomass energy, reflects the unfortunate fact that
despite years of talk and research, there has been little progress in harnessing bioenergy in
the service of development.

Biomass - mainly wood, crop residues, and dung - is the primary source cf emergy in the
developing world. But there are only a handful of iustances where bioenergy is supplying a
significant fraction of an area’s pover needs - such as Brazil's sugarcane-ethanol counversion
scheme, the manufacture of biogas from dung in China’s Szechwan Province, and tree
plantations that supply feedstock for power plants in the Philippines.

At the conference, which was sponsored by the World Resources Institute and Rockefeller
Brothers Fund, the assesbled experts agreed that technological obstacles to efficient
bioenergy systems were insignificant compared with social, economic, and institutionsl

impediments.

Biomass energy systems, to be economic, must be multipurpose, combined with food,
fodder, fuel, fibre, or fertilizer production. They rely on local rav materials, labour, and
initistive. Bioenergy thus cuts across all sectors of the economy and is intimately involved
vith local patterns of domestic and economic activity. Even relatively simple technologies
such as efficient cookstoves have not been widely adopted because of developers' failure to
understand local needs and preferences.

Most conference participants seemed convinced that bioenergy systems have boundless
potential for contributing to national self-sufficiency, spurring rural development, and
slowing environmeatal erosion.

But prevailing forces are hostile. Economically, bioenergy development is being elbowed
out by & vicious cycle. Government oil subsidies hold the price of biomass fuels far below
their real value, and price controls on agricultural products prevent farmers from making
long-term investments, and drive thea further into marginal lands as priwme agricultural lands
are devoted to export crops — which in turn sre used to buy oil.

Furthermore, most bioenergy systems are not now particularly economic unless social and
environmental benefits are calibrated into the equation. Payoffs are long-term. Private
investors are wary, psrticularly because of the thorny issues surrounding ownership of the
resource base.

There sre also powerful institutional impediments to bioenergy. It has no institutional
focus within governments, where agriculture, energy, snd forestry ministries pursue separate
sgendas. Research, focused in developed countries, is divorced from practice. And training
in bioenergy systems, according to one participant, can only b~ had in two places - the
University of Nancy in France, and the University of Hawsii.

The evidence to date indicates that change requires support from the highest levels of
government. But biomass, the "poor peoples’ fuel,” is something developing countries want to
get avay from. Cornell biologist Devid Pimentel observed that sas far 4s political rex appeal
goes, agriculture has lov ststus in most countries, forestry is lower, and biomass is "the
pits”.

The contrast between the visions of technologists and the grass-roots reglities is
probably as striking in the biocenergy field as in sny other aspect of development. For
example, Princeton physicist Robert Willisme, of the Center for Eneryy and Environmentsl
Studies, gave s presentstion demonstrating that it is possible for the entire world to enjoy
a standard of living comparable to Burope in 1975 while reducing per capits energy use by
half. By 2020, he said, nev wood-efficient cookstoves could be converted to gas;
gas-turbine cogeneration could open the way to efficient, decentralized local industry; anc
biomass-derived fuels could supply energy for transportation.
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But a hint of the political obstacles that plague even modest efforts at change was
offered by Wangari Maathai, founder of Kenya's social forestry or “Creenbelt™ movement.
Maathai, a farmer's daughter who holds a master’s degree inm biology from the University of
Pittsburgh, has tangled with the government and even spent time in jail. The Greenbelt
organization has a simple function, wvhich is to supply seedlings and advice to groups arcund
the country who vant to start tree nurseries. It has been an uphill struggle, particularly
since a major goal, according to Maathai, is to provide women with income-producing
activities without "threatening the men,” who otherwise "will rise up against you™. Maathai
has gesined an internstional reputation for her work, amnd said Fenyan president
Daniel Arap Moi now "likes to be seen planting trees".

Although the conferemce supplied s good picture of the “ioenergy landscape, several
speakers expressed frustratioe at the continuing adsence of prescriptions. "I have gottenm no
concrete guidance from this conference,™ cried the Israeli participant Uri Marchaim. People
were skeptical that either national govermments or private industry would take the lead in
bioenergy development, and internationsl aid is on the decline.

The consensus of the meeting appeared to be that the impetus for bioenergy must come
from the grass roots, so a priority sust be the promotion of information networks and
strengthening of the technical expertise of nongovernmental organizations (NCUs). There are
signs that s constituency of sorts is beginning to organize sround bioenergy. Al Binger,
director of the new “energy cane™ project in Jamsics, is orgsaizing a Bioenergy Users Network
smong less—developed countries, with some help from the Agency for Iuternational
Development. The United Mations Developwent Programme has a nev project to encourage NGOs,
and the Rockefeller Brothers Fund has set up an agribusiness consortium to engage in joint
agricultural projects, includisg biomass, with developing countries.

The prevailing assumpticn smong policy-makers world-wide is that fossil fuels will
continue to supply the engine for development. But, sccording to a recent paper from
Worldwatch Institute, most global energy analysts project a rise in energy use of 125 per
cent by 2025, vhich would include a requirement for two more Saudi Arabias’ worth of oil.
Assuming these resources become available, the envirommental and econowmic costs will be so
staggering that, as one conference participant said, "There is no competition [between
bioenergy aand couventional fuels! because there is no choice.” (Science, Vol.227, p. 1018,
1 March 1985, author C. Holden, Copyright 1985)

Extraction Industry
Tvo bacteria for petrochemical industry

Scientists at Mitto Chemical Industry who were locking for & way to dispose of the toxic
sludge produced in the treatment of effluent became interested in two bacteria, nocardis and
corynebacterium, commonly found in the soil. The bacteria are rich in an enzywe which helps
turn a common chemical called acrylonitrile and water into acrylamide, an agent used in the
petrochemical industry to treat effluent and squeeze oil from tired wells.

While its competitors continue to msnufscture acrylsmide st high temperatures vith such
catalysts as copper and sulphuric acid, Nitto plans to ismobilise its new bugs and put them
to work in a small bioreactor. The company expects production costs to fall by up to 30 per
cent. (Exrracted from The Economist, 18 May 1985)

Industrial Microbiology

Biodegradable polymer

Marlborough Biopolymers has developsd polyhydroxybutyrate (PHB), a biodegradsble polymer
vith properties similar to polypropylene. The plastic breaks down completely in the human
body or in soil. PHB might thus be suitable for use as surgical sutures, pins or plates for
broken bones, drug-delivery implauts snd wound dressings. Marlborough says tinere will be a
lazge market for PHB in SE Asis, the Caribbesn and drszil, where there sre large surpluses of

sugsr that could be used to feed bacteris thet mske the polyut. PHB could be ¢ o.pctuwe
vith oil-based plastics such as polypropylene in those sress. (Extrscted from New Scientist,
16 February 198%)
Biohazards

Genes can be infectious

It is possibie for a genetically engineered gene to spread through s population of
bacteris vithout the help of natural selection. Experiments st the University of
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Massachusetts have shown that a gene that has been introduced into a8 bacterium can increase
in frequeacy by infecting other bacteria, rather than by imcarting a beneficial trait to tane

individual.

Bruce Levin, professor of zoology at Massachusetts, told a sessioc on the risks of
genetically engineered organisms that he had seen this phenomenon in a small oumber of

experiments to investigate the infectious transfer of genes between bacteria.

However, Levin

said that this is not likely to happen, mainly because in many plasmids that he b2s studied,

the gene did not increase in frequency without the help of selection.

Those plasaids that

increased in frequency without selection did so because the second time they were transferred

from one bacterium to snother, the rate of tresasfer was four times faster.

Mew Scientist, 30 May 1985)

(Extracted from

E. PATENTS AND INTELLECTUAL PROPERTY ISSUES

Selection of recent patents

Lysph treatment to remcve antibodies

Stabilizing r-DMA hoste cells

Eazymes coupled to silicon dioxide

Plasmids transferred by protoplast

fusion

Insulin-potentiating peptides

Epidernal growth factor precursor
cloned

TPA oroduction in tissue culture

Biological reduction of sulfur
oxides

Lipsomes used in Lactobacillus
transformation

Patent Wo.
Date issued;
Date filed

4,508,819
April 2, 1985
May 21, 1982

4,506,013
March 19, 1985
June 18, 1981

w0 85/00380

July 6, 1985
_L'7_n: 3174783
July 8, 1983

w0 85/00382
July 6, 19854
L 832010 16.9
July 6, 1983

WO 85/00597
July 16, 1984
Us 514,158
July 15, 1983

WO 85/000369
Jul¥ 2, 1984
Us 511,372

July 5, 1983

EPO 0 133 070
June 26, 1984
R 8310736

June 29, 1983

GB 2 143 810
June 18, 1984
Us 505940

June 20l 1983

May 10, 1984
£P0 0 133 046

July 30, 1984
JP 1402

July 30, 1983

Assignee
Inveantors

Bio-Response, Inc.,
Wilton, Ct.

Sam Bose

Eli Lilly snd Co.
Indianapolis, Ind.

Charles L. Hershberger, Anna
Psul R. Rosteck, Jr.

Radue,

Superfos A/S, Frydenlundsvej,

Vedbaek, Denmark

Jan J. Hansen, Jesper C. Thygesen,
Margrethe Winther-Nielsen

Gist-Brocades WV, Delft,
The Netherlands
Johan P.M. Sanders, et al.

Whittier Iastitute for Disbetes
and Endocrinology, La Jollas,

James U. Lewvis

Chiron Corp., Emeryville,
Calif., USA
Graeme 1. Bell

Choay SA, Genefusion (S.A.R.L.),

Paris, France
Gerard Brouty Boye, Michel Maman,

Patrick Choay, Michel Dsrmon
Durcan Lagnese and Assoc.,
Pitesburgh, Pa., USA

Meint Olchof, Jan A. Olesszkiewicz,
Harold G. Weinreb

Ksbushiki Kaisha Yskult Honshas,

Tokyo, Japsn
Har!ko Kadots, et al.
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Copper chelating protein 4,511,652 University of California,
April 16, 1985 Berkeley, Calif.
June 3, 1982 Seymour Fogel, Juliet W. Welch,
Michael Karin

Labeling with antigen-conjugated 4,501,244 Stanford University, Staaford
microspheres April 9, 1985 Calif.

Sept. 22, 1982 David R. Parks, et al.
(Extracted from Mcgraw—Hill's Biotechnology Newswstch, 6 May 1985)

F. BIO-INFORMATICS

Biotechnologies: Challenges and promises by Albert Sasson

The Sextaat series is a new group of Unesco publications designed to provide, in clear
language, easily cowprehensible to the general reader, a state-of-the-art review of important
topics of our times. Following the first title, Rore than ? An Optimistic Assessment
of World Energy, the second volume in the series 1s Biotechuologies: Challenges and
Promises, a comprehensive, scientific discussion of the practical aspplications of biology and
the dominant role it is rapidly assuming for the survival of this planet.

Biotechnologies represent an approach, at once biological and economic, to the basic
problems of health, fond acd energy. The book focuses on production of basic foodstuffs,
wicrobial fermentations, the possibilities provided by a better understanding of cells and
living beings and the potential of biotechnologies applied o plants. 1t does not, however,
ignore the risks vhich these technologies entail. The possibilities, hazardous as they may
be, of acting upon the very mechanisas of life, as well as the considerable financial and
strategic interest invclved, constitute significant challenges.

This work, which succeeds in being both clear and precise without losing any of its
scieatific value, provides a complete guide to the field, making it required reading for
specialists and the uninitiated alike. BIOTECHNOLOGIES: CHALLENGES AND PROMISES by
A. Sasson (Sextant 2), is also available in French and Spanish. 1984 315 pp. illustr., tabl.
ISBN 92-3-102091-9 Price: 85 FF, available from The Unesco Press, 7, place de Fontenoy,
75700 Paris, France.

Genetic Engineering and Biotecnnology Yearbook 1985

Edited by Alan G. Walton, President, University Genetics Company, Westport, CT and
Sharon K. Hammer, President, "Verbatim”, Mahopac, NY, U.5.A. and published by
Elsevier Science Publisners B.V., P.0. Box 330, 1000 AH Amsterdas, Tne Netherlands
1985 vi + 1060 pages, price: US $750.00 ISBN 0-444-42451-X

Tne 1985 Yearbook is completely revised and is 50 per cent larger in size than the earlier
edition. Other differences include, the expansion of all sections, with Japan nov coverea
exhaustively;

b s model for predicting success in biotechnology
b a broader spectrus of companies analysed
* a broader focus (anslysis expanded to incorporate the needs of the investsent community,

ranging from financial plannert, through corporate venture caritsl groups, to the
underwvriter/investuent broker d individusl investor)

- much more dats on financisl pe. ormance of biotech comspanies

hd the inclusion of summsries of R & D progress, press reports, and other genersl
information

The book is unrivalled in both its ease of use sand its complete, far-ranging coverage.
Informstion is presented in an sasy-to-read format. Lach company profile includes not only
the name, address, telephone number and contact person, but slso in most cases the business
history, structure, ownership/management, resecarch update, status and availability of
products, and financial information.

Biotechnology Industrisl Directory and its companion U.S. Biotechnology Cowpany Intclliecncc

leport stand resdy to supply tns most comprehensive set of reference guides on over 1,
iotechnology companies worldwide and decsiled profiles of over 190 private end public U.S.
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companies. These comprehensive information sources give a quick insight into company
performance. The publications are available from: CIB International Publishing Co., P.O.
Box 218, Maplewood, WJ 07040, USA. The price per set is $428.40, plus $42 for overseas
delivery.

First principles of biotechnology

Setting Genes to Work: cthe Industria) Era of Biotechnology by Stephanie Yanchinmski, Viking.
pp. 157, £10.95

This book is destined for a vide readership. First of all the author sees biotechnology
in its true historical perspective - as a logical extension of industrieal microbiology, some
branches of which go back 4000 years or so. What modern-day biotechnology can offer is the
opportuniry for industrial microbiologists to do more efficiently what they have been doing
for years, sometimes centuries. It can also open up vast new horizons for asnufacturing
products that hitherto have been difficult to obtain. Far too many people who have jumped on
the biotechnology bandwagon do not seem to appreciate this. Yanchinski introduces her
subject by outlining this lineage. She goes om to provide simple, but most readable
accounts, of genes and the development of modern-day genetics, and a psinless (for
non-scientists) description of the techniques now available for recowbinant DMA.

The historical and biological accounts set the picture for an assessment of some actual,
but mostly potential, spplications of biotechnology, snd a discussion of its ecomomic,
political and sociological implications. The "biotechnology sunrise™, which Yanchinski
believes has already arrived, presages, she thinks, the development of products, chiefly in
the fields of health-care and agriculture. Concentrating on the application of biotechnology
in probing for humsn disease, she reviews most of the ideas that have been floated in receant
years, from the development of a whole srmoury of diagnostic kits to the treatment of genetic
disorders. However, Yanchinski never adopts a pie-in-the-sky apprcach to ideas, but
discusses then all in a balanced manner and with scientific, political and sociologicsl
insight.

The economic prospects for biotechnology - today and in the future - are assessed in a
chapter which gives an account of the setting up of the first companies and their subsequent
growth or demise. Again, the account is balanced, but it reveals an aur..or who carries a
healthy dose of scepticism for the subject.

Commenting, as many have, on the expected explosive growth of biotechnology companies -
snd their achievements - even before 1999, Yanchinski sees a slow-growing tree, having arisen
from a seed planted in the 1970s, but which will not bear fruit before the beginning of the
next century.

The balanced and trosd approach is evident again when Yanchinski asks "how safe is
safe?”, wvhen handling genetically engineered microbes. Biotechnologists seem to have come to
a sensible arrangement regarding containment of genetically engineered microbes, but only
after a shov of near panic. But Yanchinski reserves some of her most telling comments for
national and international politicians who, on many occasions, have optea for national
prestige and even personsl gsin at the expense of the human populstion worldwide when msking
judgements on politics in biotechnvlogy.

Setting Genes to Work is cne of the first biotechnology books to tske a broad approach
to the subject. It vequires little scientific knowledge to follov the srguments put forward,
and can be recommended to s very wide readership, from sixth-formers to bankers,
sociologists, industrislists and politicians. It is an excellent resd, despite the complete
absence of photographs, line drawings or tasbles; and it has the slick, gripping prose style
that Mew Scientist readers have come to expect from Yanchinski.

Professor Smith's book, Biotechnology Principles is a recent addition to the "Aspects of
Microbiology” series. It is positively dripping with diagrams and tables, snd is simed at an
altogether different sudience. The author faced a formidable tssk when he sgreed o write a
such 8 short text on s very broad subject, but he has succeeded admirsbly. He, too,
introduces his book by putting modern biotechaology in its proper historicsl perspective. He
then outlines the principles of biotechnology in four chapters which considers spplied
genetics, fermentation technology, enzyme and immobilised cell technology, and downstream
processing. Smith has to be commended for his balanced trestment, which could not have been
easy to maintain when having to Jesl with microbiological priaciples on the one hand, and
theremody=:aice on the other. Biotechnology Principles should prove particularly useful to
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undergraduste students studying s biotechnology option, and as sn introductory text for
post-graduate students doing courses in biotechnology. Biotechnology Principles, by

J. E. Smith, is published by Van Nostraud Reichold in paperback form, at £5.25. (Extracted
from Mew Scientist, 30 May 1985)

Bev journal on biosensors

A pev international journal entitled Biosensors is being published by Elsevier Applied
Science Publishers, Crown House, Linton Road, Barkimg, Essex 1Gll 8JU, England. In the US
and Canada, free specimen copies are available from: Journsl Information Center, Elsevier
Science Publishing Co. Inc., 52 Vanderbilt Avenue, New York, NY 10017.

This vev intermational journal presents authoritative reviews on research, technology,
and application of biosensors. The scope includes both sensors that employ biological
wolecules or systems in the sensing eleuents and other devices that sense paramsters in
biolegical processes. Thus, many types of measuring devices are covered, including enzymes,
vhole organisms, and immunoelectrodes (both amperometric and potentiometric); piezoelectric
crystal detectors; novel chemical sensors; optoelectronic devices; specialist applications
of mass spectrometry and nuclear magnetic resonance; and types based on fiela-effect
transistors and those which utilize the primciples of biological fuel cells.

Since the biosensor field is multidisciplinary, spanning fundamental and applied aspects
of biochemistry, electrochemistry, and clectrons, some articles will be of an introductory
nature, directed particularly at life scientists who are showing increasing interest in
biosensors but ¢’ ;ht be new to the field. Others will concern end-user requirements.

In addition to reviews, publication of original papers is encouraged. There is also a
nevs section covering important developments in industry, notes on new paterts, product
reviews and details of government funding. The-re will be four issues per year.

The managing editors are: (1) I.J. Higgins and A.P.F. Turner, Biotechnology Centre,
Cranfield Institute of Technology, Cranfield, Bedford, MK43 OAL UK; (2) W.G. Potter,
Biotechnology Directorate, Science and Engineering Research Council, Polaris House, North
Star Avenue, Swindou SN2 1ET, UK. The editorisl advisory board is international in scope:
J. Janata, US; C.R. Lowe, UK; F. Scheller, West Germany; S. Suzuki, Japan; D. Thomas,
France; and L.B. Wingard Jr., US. (Source: European Science Newes, 39-6 (1985)})

UK Government Chemist to set up Liotechnology database

A biotechnology database is to be established at the UK's Laboratory of the Government
Chemist vhich will be available to subscribers from private industry. Following a one year
feasibility study and consultation with industry, it has been decided to set up a service
known as MiCIS - Microbial Culture Information Service.

It will provide information on some 50,000 micro-organisms including the holdings of the
National Culture collections. subscribers will be able to find the source and details of
named organisms or find organisms which display properties of specific interest.

The range of information available includes names, source, hazards, morphology,
metsbolities, enzymes, culture conditions, maintenance requirements, genetic information,
industrisl uses and properties, references and svailadbility.

The service is expected to be fully operational by early 1986 anj «ill be available co
on-line subscribers for an annual subscription and a charge relating to level of use.

Plans for expansion of the service are alresdy being made and discussions are currently
taking place about the possibility of sdding data from collections in mainland Rurope.

(Source: Manutecturing Chemist, April 1985)

Data-Star's computerised datsbase

Data-Star, a nev Europesn computer buresu service, has trigned a contract with
Celltech Ltd., making available a new online database of biotechnology business news. The
new service is based on Abstracts in BioCommerce, published jointly by Cellcech ana IRL
Press Led. Detsils from:s Data-Star, Plazs Suite, 114 Jermyn Street, London SW1Y 6HJ or on
01-930 5503. (Source: Biotechnology Bulletin, Vol.4, No.?, April 1985)
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LGC's databsse to cover microbial culture iaforastiom

Following a feasibility study and consultation with industry, the Department of Trade
and Industry's Laboratory of the Govermment Chemist is to establish a database kmown as
MiCIS - standing for microbial culture information service. It will be available to
subscribers from private industry and will provide information on some 50,000
micro-orgenises, including those held by the national culture collecticas. 1t should be open
by early 1986. Details from: Mrs. G.V. Alliston, Biotechnology Group, Laboratory of the
Government Chemiat, Cormwall Eouse, Waterloo Road, London SE1 SXY or on 01-928 7900,
ext. 478. (Source: Biotechnology Bulletim Vol. &, Mo. 3, April 1985)

G. MEETINGS

22-25 July 1985

6th International Symposium on Mycotoxins and Phytotoxias

Pretoria, Republic of South Africa. Further information: Tne Symposium Secretariat §.351,
CSIR - PO Box 395, Pretoris 0001, Republic of South Africa

21-23 August 1985

International Workshop on Molecular Biosciences and Biotechnology,

SPIC Centre, 97 Mount Road, Madras, India. Further information: R. Srinivasan, Southern
Petrochemical ‘ndustries Corporatioc, 97 Mount Road, Madras, India.

18-24 August 1985

10th Northamerican Rhizobium Conference,

Wailea, Maui, Hawaii. Further information: Dr. Jake Haliday, NiFTAL Director, Department of
Agronomy and Soil Science, University of Hawaii, PO Box O, Paia, Hawaii 96779, USA

25-28 August 1985
International Symposium on Biohydrowmetallurgy,

Vancouver, BC, Canada. Further information: Ms. Judy Novlesky, Symposium Secretariat,
BC-Research, 3650 Wesbrook Mall, Vancouver, British Columbia, Canada V6S 2L2

3~5 September 1985

International Symposium on Recycling of Organic Wastes for Fertilizer, Food, Feed and Fuel,
Bong Kong. Further information: Dr. M. H. Wong, Department of Biology, The Chinese
University of Hong Kong, Shatin, Hong Kong

22-27 September 1985

VIII Internationsl Enzyme Engineeriag Conference,

Helsingor, Denmark. Further information: Engineering Foundation Conferences, 345 East
47th Street, New York, New York 10017, USA

23 September 1985

DNA Probes - Newv Technologies in tneir Development and Application,

Royal Lancaster Hotel, Lancaster Gate, London W.2. Further information: Miss Helen Raquet,
Oyez Scientific and Technical Services Ltd., Bath House (3rd Floor), 56 Holborn Viaduct,
London, E.C.1l.

24 September 1935
Monoclonal Antidodies - New Technologies in their Development and Application,
Royal Lancaster Hotel, Lancaster Gste, London W.2. Further informstion: Miss Helen Raquet,
o!z:: Sci;u‘t:i:ic and Technicai Services Ltd., Bath House (3rd Floor), 56 Holborn Viaduct,
m' L 4 . .

23-25 September 1985

Advances in Fermentation,

London, U.K. PFurther information: Mr. Norman T. Shepher, Conference Director, AIF85/c/o
Process Biochemistry, Turret-Wheacland Ltd., Penn-House, Penn Place, Rickmansworth, Herts,
England WD3 18K, United Kingdos

29 Septesber - 1 October 1985

Southwest Industrial Biomass Conference,

Hotel Westcourt, 10220 North Metro Parkway East, Phoenix, AZ 85021, USA. Further
information: Sinysn Shen, Energy and Environmentsl Systems Division, Bldg. 362, Argonne
National Laboratory, Argonne, 1L 60439 - Tel. 312/972-6276
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3-5 October 19385

Annual Meeting of Biotechnologists

Frankfurt-se—Main, FRC. Further information: ODECHEMA, Postfach 970146, D-0000
Frankfurt-am-Main 97, Federal Pepublic of Germany

71-9 Octoder 1985

Mature Update in Molecular Biology 1985;

Genss and Systems in Developmwent.

Presented in association with the University of California st San Francisco
Sheraton-Pslace Hotel, San Francisco. Further information: Nature Update in Molecular
Biology, Mature Publishing Company, 55 Bleecker Street, New York, M.Y. 10012, USA.

8~-10 October 1985

BIO Technics 85

Haonover, FRG. Further information: Deutsche Messe und Ausstellings-AG, D~3000 Hanaover 82,
Federal Republic of Germany

17-18 October 1985

Second European Seminar and Exhibition on Computer-sided Molecular Design,

European World Trade and Convention Centre Basel, Messeplatz 22, CH-4021 Basel, Switzerland.
Further information: Miss Helen Raquet, Oyez Scientific and Technical Services Ltd., Bath
House (3rd Floor), 56 Holborn Viaduct, London, E.C.1.

27 October-2 Novewber 1985

First International Congress of Plaat Molecular Biology,

Savannah, Georgia, USA. Furtner information: Congress Secretary, lst ICPMB, The Georgia
Center, Athens, Georgia 30602, USA

11-15 November 1985
4th International Symposium on Anaerobic Digestion

Guangzhou, China. Further information: Geaneral Secretary, 4rh LSAV, Mirniscry of
Agriculture, Animal Husbandry and Fishery, Beijing, People's ‘>nrublic of Cnina

21-22 November 1985

First International Conference on Protein Engineering,

The Gloucester hotel, Harrington Gardems, London, SW7 4LH. Further information from:

Miss Helen Raquet, Oyez Scientific and Technical Services Ltd., Bath House (3rd Floor), 56
Holborn Viaduct, London, E.C.l.

16-17 December 1985

5th International Symposium on Agricultural Wastes

Chicago, Illinois, USA. Further information: Dr. John M. Sweeten, Chairman, Program
Committee of ISAW-85, 303 Scoates Hall, Texas AbM University, College Station, Texas 77843,
USA

16-18 December 1985

Getting into biotecch business

The Biotechnology Centre Wales as s European Business and Inncvation Centre is organising a
3-day Conference/Workshop on behalf of the EEC to introduce Academics and Entrepreneurs in
Wales to sll the necessary aspects of commercislising Bictechnology idess. The Workshop will
also teach how to successfully fors and run a company giving experience of Business
Management, Financisl Management, Marketing and Feasibility Studies. Information will be
given to indicate the help and grants available to support this exercizz from the concept to
full-scale operation. The Conference will be run at the Taliesin Centre, Universicy College
Swansea. Numbers will be strictly limited as this Conference is being subsidised by tne
EEC. Details from Christine Roberts, at the Biocecnnology Centre Wales, Singleton Park,
Svanses. Tel: (0792) 296396.

20-22 Janusry 1986

Biotechnology iookz to the next decade
Nev Orleans, USA. Further information:
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