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Dear Reader,
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Biotechnology Monitor

It is with considerable satisfaction that I should like to inform you
that substantial progress has been registered in regard to the International
Centre for Gemetic Engineering and Biotechnology in the course of this year.
Prof. I. Gunsalus, Emeritus Professor of Biochemistry at the University of
Illinois, USA, was elected Director of the ICGEB in June 1986 by the
Preparatory Committee on the establishment of the ICGEB at its eighth
session. The Head of the Italian component has also been nominated, namely
Dr. Arturo Falaschi, Director of the Institute for Genetics, Pavia, Italy.
The Head of the Indian component still remains to be nominated. The interim
programme of work for the first three years of operation of the ICGEB has been
approved by the Preparatory Committee and three agreements have been signed
with the Government of Italy involving two projects covering the period
1986-1989 and 8 programme agreement between the Italian Government and UNIDO.
We hope to publish news from Professor Gunsalus on the work of the ICGEB in
future issues of the Monitor.

It is equally pleasant to inform you of the appointment of
Mr. Fernando Simoes Souto as Deputy Director-General heading the Department
for Industxrial Promotion, Consultations and Technology. Until his appointment
with UNIDO, Mr. Souto was Managing Director for Quality Assurance of
Tectronic-Electronic Equipments in 8so Paulo. Before that he was President of
the Brazilian National Institute for Metrology, Normalization and Industrial

Q“.lit’o

Completed questionfjsires which were attached to issue number 15 are
beginning to arrive at our office, with useful comments and suggestions for
improving the Monitor and we look forward to receiving the rest. In view of
the need for susterity we have had to publish the Momitor in double columns,
resulting in small print to save space and mailing costs. We also very much
regret the delay in getting the Monitor to our readers, but distribution can

L only be by surface msil at this point.

M K. Venkataramsn
Senior Technical Adviser
Department for Industrial Promotion, Consultations
snd Technology
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Werkshop “Bistechmology:
Latin-America”, Ciwdad de la Kabama, Cubs,
2-7 February 1987
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A. POLICY, MEVS AMD OTMER EVENTS

UNIDO Newe

Seminsr/Varkshop on the Inplications of New
Techmologies for Caribbean Development, May 1986

At a meeting in Barbados in November, 1984, the
Standing Committee of Ministers respousible for
Science awd Technology requested the CARICOM
Secretary Gemersl to conswlt with the United Batiouns
Centre for Scieamtific and Techwological Development
(UNCSTD) snd other apprepriate sgemcies ané
orgamizzZions vith a viev to helding & regionsl
Seninar/Workshop on nev techmnologies and their
implications fer the future developmeat of CARICOM
menber States. .

The preseat workshep, frem 7 to 10 May 1986, was
orgamized joimtly by the Caribbean Commwmity
(CARICONM) Secretariat and the Covermment of Triwided
and Tobago with the fimancial assistence of the
UN/TCOC wmit and the Commowvealth Secretsriat.
Technical suppert vas previded by the Beerd os
Science and Technology for Internstiomnsl Development
(B0STID), Imtermatiomsl Labour Organisstiom, United
Bations Centre fof Scientific and Techmological
Development, United Natioms Educatiomal, Sciemtific
and Culteral Orgsmization, United Natioms Industriasl
Develepment Orgenization, and the Caribbean Cowncil
for Science and Technology/United Nations Ecomomic
Coumission for Lstin Americs and the Caridhesn
(CCST/UMECLAC). Some of thz recommendstions made at
this werkshop were:

(a) "A workshop on biotechwology involving
workers ia tissue culture and applied microbiol
snd biological nitrogen fixstion showld be held late
in 1986 at University of the West Indies,
St. Avgustine. The workshop should be comvened by
the University snd the Caribbean Agriculteral
Resesrch and Developmwent Institute (CAADI) with
financisl sssistance from CARICOM, CCST, UNIDO, UMDP
and other interested sgencies. The workshop would
establish & biotechnology metwork (Biotechnology
Resource Centre) ..." .

(b) "The Biotechnology Resource Centre as
proposed should tap into the UNIDO's sponsored ICCEB,
and the proposed 'Sub-regional Centre for the
Industrial Applications of Biotechnology and Cemetic
!n{imrin; (Centro Sub-regionsl pars lss
Aplicsciones Industriales de Biotecnologia ¢
Ingenieris Cenétics)’ based in Mexico, wsing vegionsl
wenbers as focsl points for entry”. At the women:,
only Trinidad-Tobsgo snd Cuyana within the Ceribbean
countries sre members of the above—menti-ned Centres.

(e¢) "Trinidsd end Tobago ss s signstory te the
Treaty establisiing the ICCEZB should ratify the
‘l'nuy._boeon s full mewber, and sesk sffilistion
otatus

(d) "A regionsl technology sssesscent fecility
should be estsblished on existing capabilities, which
would intersct dymamically with the naiionsl
countecparts snd have strong linksges with specisl
programes concerned with technology sssessment in
developed snd other developing countries. The
question of & regional ATAS project for the Caribbesn
ané the eostablishment of techmology sdvisory services
particularly for swall enterprises shovld be pursved
in collaboration with UNCSTD, UNIDO, UNMESCO and other
interested cgencien.”

(e} "Relevent agen:ies of the United Wations
Syotem, specificeally UNCSTD, ILO, UFIDO snd UNESCO s
well ss other interested crganizstione such ae the
Commorrreslith Science Council, should extend
substantive co~operstion end sveistence where
required in the design an’ implementation of & systen

for the CARICOM region, for momitering of end asccess
te information om mew technolegies.”

2-7 February 1987

In 1981 the United Mations Industrial
Development Orgenization (UNIDD) brought together am
international group of lesding scientists to see how
the new biotechnologies could be deployed on behslf
of the Third World te help selve problems and to
sdvance ecomomic development. They recommend2d that
sn international ceatre be created whers researchers
from both industrislized and developing cowatries
would work side—ty-side on s wide ramge of
industrial, medicsl and agricultural applicatieans of
gesetic emgimeering and biotechmology. At the same
time, treinees from developing coumtries would learm
the latest biotechnology techmiques to take back to
their home cowntries, in tern traiming ethers.
Further, the cestre would be linked to 8 metwork
of sffilisted mations) snd regionzl research
institutes.

In 1983 the Intermstiomal Cestre for Cemetic
Engineering and Biotechnolegy (ICCER) devoted to the
problems of developing countries vas officislly
established by 26 cowmtries attending a
ministerisl-level meeting organized by UWIDO in
Madrid, Spasin. The following yesr the meeting was
reconvened in Viemns, Awstria, to select s location
for the Centre, It decided on a dusl-component ICCED
to be sited in New Delhi, Indis snd Trieste, Italy.
With the opening in 1986 of previsiomsl fscilities in
Nev Delhi and Trieste, the Indian component will
intially concentrste on sgriculture and hezlth with
the Itslism helf focusing on industrisl
microbiology. The guiding principle in selecting
specific RED projects will be their priority for the
Third World. At the ssme tine, s Preparatory
Committee to establish the ICCES was set up for the
purpose of guiding the preparatory process for the
ICCEB. As s noteworthy point it could be wentioned
thiat from the Lstin American—Caribbesn sress, so far
Argeatina, Bolivis, Chile, Cvbs, Ecuasdor, Mexico,
Pansms, Perv, Trisided znd Tobsgo and Venezuvels have
signed the statutes of the ICGEB and are therefore
menbers of its Preparstory Committee in which s totsl
of 36 countries sce represested st present. At the
same time, imstitutions from Argemtina, Cuba and
Venezuels have req ed to b affilisted centres
to the ICCEB, for a further and specific vis-2-vis
co~operstion. —

In Februsry 1986 an agreemeut between UNIDO sod
Cubs wvas signed vhich specified that UNIDO should
provide assistar.e in organizing & workshop on
biotechmology in Cubs within the framevork of the
1CCTS, and orientnd ¢ ds ¢ chers of developing
countries. This workshop could be considered the
fir.c of a series of forthcoming vorkshops and
weetings Sor the Latin American-Caribbesn region,
with the “bjcctive of defining specific aress of RED
in biotechnology snd genetic engineering, specislly
within the framevork of regional co-opevstion.

Proposed topics for discussion ere;

1. Human snd anissl health care

(i) Biotechnological production of drugse
(biologically sctive products)
(ii) Development of disgnostic systems snd

vsccines for regional diseasss.

2, Plant biotechnology

(i) Development of varieties sesiotant co
diseance ‘




(i) Bitrogem fixatiom

(£ii) Biefertilizers
3. Biemsss processing
i) Single cell protein
(ii) Cellulose degradation
(iii) Alcobel production
4. Food bistechmology
(i) Isdestrial emzymes production
(ii) alimentery sdditives
(iii) Traditionsl ferseatstions improvement
5. Other ics
(i) Narine bietechnolegy
(ii) Wimeral leaching
The objectives of the werkshop are to mske
recommendations for the Latin american-C.ribbean
research ceatres that will serve te previde a sharper
definition to the resesrch needs in cnnhei aress

of biotechwology, nnic.laﬂy these gm: ze the
weeds cf developing countries.

Social isswes

Gemetic _screening rsises questions for ewployers
and_inssrers

As gemetic tests to detect swsceptibility to
diseases are developed, policy—mekers will have to
decide how these tests are to be used, snd by whom.
The isswes involve protecting the privacy of
esployees and yet protecting the interssts of
employers who mey not want te hire or presote o
persen, for exsmple, if they kmow he is likely to
davelop s debilitating gemetic di They involve
life imsuramce and health inswrsance compenies.

The questions ceme into sharp focus when & probe
for the Nuantington's disease geme vas discovered
three yesrs ago, sllowing moleculsr biologists to
detect s snsll piece of DA that is so close to the
as yet wnidentified Humtington’s disesse gene that it
o inherited slong with the geme. By tracisg the
inheritsnce of this nearby segment of DHA,
resssrchers sre planning to tell meny people ot risk
for the disesse whether they inherited the gene.

Shortly sfter the discovery of the disease
probe, moleculsr biologists foumd msrkers for other
relativel” rare classical genetic disesses - Duchemne
—u-ln ‘yunpby, eyotic ﬂbruh, and polyeystic
kidney here sre using the same
uehuiqn- to look for gemetic markers for more
common disesses, including Alsheimer’'s éisesse,
manic-depression, melignent melanoms snd bresst
cancer.

The promise of this resesrch is grest. For the
firee time investigatore mey be sble to get at the
covses of thase disesses by fsolating the relevant
gones snd learning vhat the genes do. Wowever the
sthicsl problens arising from this ressarch have no
ssey solutions. Alresdy, as the search for more sad
more merkers gete wnder way, s long-standing debste
over the wses of genetic screening is beginning to
chengs its content.

A decade, or even five years sgo, ths srgument
wss over genstic screening of industrisl vorkers.
Ressavshere thought chey covwld find tests te predict

vhe is most susceptidle to harm from texic substamces
in the workplace. Feor exsmple, it was suggested that
vorkers with slpha-l-antitrypein deficiemcy, wmich
predisposes thea L. lung discase, might be excluwded
from jobs requiring exposure to asbestos or cettem
dust.

Seme hailed the development of such tests.
Others criticized sech screeming ss pstermalistic and
discriminatory.

Wo one has any good figures om bov wuch gemetic
screening is actwally geing on in the vorkplace. The
companies thewselves are mot releasing amy figures
snd dats are hard to come by. Perhaps because it is
unclear hov such testing is actwally geimg om this
particular debate has died dovm receatly. But mow,
with the likely developmeat of tests to presict
sesceptibility te diseases such as Alzheimer’s, the
ssme questioms that were raised abewt gemetic
screening io the workplace are being asked again, snd
with more srgescy thaa ever. This tise the issves
sf€ect the eatire pop.lnnn. The possibility of
ge-tne screening is towching 211 grewps of werkers.
Vexing ethical questions will witisately have te Be
ansversd.

The «thical quertions sre of ixcressisg comcern
to resesrchers sud adoinistrstors st Massachusetts
General Rospital an’ st Johms Nopkins University
Nospital, which, very shortly, will be the first
iastitetions to offer screeming for the Huntingtom’s
disesse gene. In this respect, the Nwmtingtom's
disease screening programmes will be a test case.
The ways that these programme sdwinistrators deal
with the seemingly intractable probless of gemetic
screens will likely set the tone for screening
programmes Lo cowme.

The first thing to be said about the
Montington's disesase programmes is thst they are
moving shesd very slovly. S$So far, what the
resesrchers have is a merker for the geme, not the
gene itself. This means that they can tell sowe
people whethet they isherited s piece of DNA thet, ia
their fonily wenbers vho got the disease, seems to
travel with the Nuntington's disease gene. Those who
iaherit euch s piece of DHA nesr the geme have &

95 per cent chance of inheriting the gene. If they
have the gene, they have a 100 per cent chaance of
evenstuslly developing the disease. The moleculsr
probe is however useless for persoss who have no
living femily members with the disease. It can
provide wo information. S$So, wntil woleculsr
biologists close in on the gene itself, the test is
wot wniversslly spplicsble.

Nancy VWexier, vho is president of the Nereditary.
Diseases Youndstion snd s feculty membe: st Columbia
University’s department of mevrology snd psychistry,
has soked heslth insursnce companies vhether they
volentarily will refrsin from looking at the results
of tests for the Nontington's disesse gene. Some
companies sre sympsthetic, yet, Vexier says,
"according to our comnversstions with insurance
companies, there is no way they can't see the
resulte.” The compenies told Wexler thet even if
they agrevd in principle mot to look st the test
results, they couvld insdvertently see them when they
wvere reviewing patient files for other reasons.

Life insursnce is s different matter. Life
fasurers have treditionslly excludes people because
their hesith (s poor or buuu they sre st high risk
of be:owing seriously §

These sre some of the sams issues nov being
faced by people st high risk for AIDS (scquired
immune deficiency syndrome). Although there is no
nationel legislstion, soms stetes in Cthe USA have
passsd lavs forbidding insurence companies tv require
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that seabers of high risk growps be tested for AIDS.

Other states permit inswramce companies to require
the AIDS antibedy test.

Thea there are the questions of employment. If
an inseramce cispaay pays for s gemetic test, is it
frae 2z give the test resulte te an employer? Is
Bew York, imsursace compsnies that require AIDS tests
cannet revesl the resvits te empleyers, sccording te
Wexler, but, once agaim, there is wo coherest
mational policy, evem for AIDS; aad it would be hard
te ergwe that large corporstions that self-imnsure
Sould semeher' ieep iest ressuits frem themselves.

He ene has any essy saswers to these questioms
of balancing individewal tights sgsinst the rights of
conpanies and society. Yet the forthcoming genetic
tests may force the isswe. As tests for gemetic
diseases lesve the protected resls of research
projects, their use will be impossible to cemtrol.
How, vhen, and by vhem these decisions will be made
is, of course, the isswe. But as genetic testing
finally leaves the reslm of the hypotheticsal, it is
becoming clear that somchov these difficelt isswes
wust be faced, awd soon. (Extracted from Sciemce,
Vel. 232, 18 April 1986)

Regulatery issves
U.S. issues recombinaat DMA policy

- Following wonths of anticipation, the White
Nouse has released its plens for regulating the
products of sdvanced biotechno) sgy methods. The
policy basically sets up s mstrix establishing the
duties and relationships smong the seversl federal
agencies involved in regulaiing biotechmology under
preseat lavs. The vhole process will be oversees by
88 interageacy oversight group. .

Officially smnouncing the policy, ,
David T. Kingsbury, assistent director for
biological, behaviorsl, and socisl sciences for the
Wstional Science Foundstion, emphasized that the
White Nouse's role is one of co-ordination, vith the
individual agencies having primary regulstory
responsibility. For biotechnology, the respomsible
sgencies are the Envitonmentsl Protection Agency, the
Department of Agriculture’s Animsl & Plant Health
Inspection Service, the Occupstional Safety & Heslth
Administration, snd the Food & Drug Admimistration.
Research guidelines are to be set by the Watiomal
Institutes of Neslth snd the Wationsl Science
Fourdation. Oversight of the regulstions will be
provided by am interagency biotecknology science
co-ordinating committee. .

- The matrix of ststutes and what they regulste is
supposed to help companies understand what
regulstions they must follov to get spprovsl for the
products they produce.

The Administration’'s spproach is somewhst
controversisl. Some critics of the policy believe
the existing lave sre not capsble of properly
regulating the relatively new technology snd others
believe the proposed guidelines are letting the
biotechnology industry take too meny chences. MNew
legislstion to desl with genatic engineering products
is under considerscion in both the Vouse and Senate,
but zhe committens have baen waiting to ses what the
Adwinistration wiuld propose end probably will hold
addicionel hesrings on the guidelines next momth.

The nev proposal defines the terms intergenic
organism (nev orgsniss) and psthogen. It slso
sttempts to define axscily vhet is wmeant by "release
into the enviromment.” The nev co~ordinstion
comittee §s suking {77 commants on 1hose definitions
becsuse of recent cont’ yversy about thew, (Extracted

from Chewical L Enginseting News, 30 June 1986)

confereace focuses on aspects of
logy regulation

Brooki
1etec

Regulators of biotechmolegy need to focus om the
products of the techwology and et the precess by
vhich they were made, sgreed woest participants st the
Brookings Institutiea's secomd smmmwal coanfereace om
biotechwology im Washingtea, D.C. Newever industry
represeatatives said that the public still fears the
process more thas the preducts of gemetic
engineering. Companies need te comsult with all
levels - mationsl, state snd lecal - that may be
affected or perceive th lves affected by am
eavivenmentsl release.

Terning to regulatory isswes, most participeats
sgreed that there are three approaches to
regulation: wse the existing awtherity, wmedify the
existing swthority or sdept mew legislatiom, or baa
experimental relesse altegether.

Both the U.S. Adwinistration and Coagress sppesr
to be felloving the first appresch - the
Administration, by design; Comgress, becssse it has
mot yet sgreed on the need for mew legislatiom or
modifications in existing legislatiom. Mest
bioterhnolegy releases are regulated te sese degree
by e: -“ing legislation. The wost impertant ststetes
are ' : Food, Drug amd Cosmetic Act, which regulates
hum:.. and animal pharmscesticsls, cosmetics amd
foods; the Federsl Insecticide, Fumgicide and
Rodenticide Act, which covers pesticides; TSCA,
which regulates cheaicals used for commercisl
processes; and groups of statutes regulatisg
sgricslture.

The regulstory structures covering drugs, food
sdditives and pesticides require cowpsaies that plan
to distribute these substances to cosmercially test
thes for safety and provide the results to the
relevant agency. Other regulatory programmes, like
TSCA, require thst the agency, rather tham companies,
gather risk assessment dats.

The regulatory systes often does not clesrly
define vhich sgency has authority for regulsting
experiments]l relrsse experiments, contributing to the
industry’s lov-profile stance.

The lack of clesr jurisdictional boundaries also
"sub jects the overall regulatory programme to turf
battles among i.s%itutional actors thst want s
grester or lesser share of the regulatory action,”
sccording to the Brookings report.

The report recommnded establisheent of &
registry of current users of biotechnology so that
regulators will know vhere to look for possibilities
of heslth and environmental hars. "Without such
rudimentsry informstion, risk sssessors vill be
sesrching for needles in haystscks,” it ssid.

The repert slso recommended that a registry of
prowmising expuriments be set uvp. The registry would
assess risks in sdvance of commercial spplications of
biotechnology.

Conference psrticipants cited the need for basic
research that will lesd to tests to predict released
organions’ effects on thei- snvironments. S$u.ch
resesrch would spsn the fields of evolutica, nstursl
history, snd populstion biology.

These arass of research are often viewsd an
unfeshionsble becauvee they sre not on the "cuttiag
sdge” of science. But regulators sesessing
environmental risk need inforsstion from thess ficlde
to gain ar sccurate picture of the environment into
which an organism is being relsased, the Brookings

report said. (Extracted from Censtic Zugineering
Nevs, Apri‘l 1986)




Europesn industry tev-als biotechmslogy safety
rules position

Eerepe *s chemical, pharmacestical amd food
industries have drave wp a series of prapossls and
recemmexistions for reules te ernswee the safe
applicstion of biotechnslogy.

1Ia resp to a ¥ t from Brnssels,
represestative organizstions frem the relevant
industries collaborated om propossls that vill be the
subject of techmical discussions with the Evropean
Cemnission’c experts.

b

Nost importamt are the regulstions governiag the
deliberate release of gemetically-sitered material
inte the enviromsent.

Industrislists in Ewrope are wrging the

Comminsion te sdopt & stepped spprosch as impsct

of sny p iel risks is sciestifically
st well established. Ar appresch by stages, frem
laberstery experiwents through to full
commercisliration, is considered most sppropriate by
the industrv zrowps. Such am sppresch falls is vith
the currenc positions of both the OECD snd the US
heslth iastitutes.

In sddition, the industry growps sre wrging
Brussels to ideatify a harmonized systes for
evalustion of rigks. Amy regulstions would have to
be comsistent thraughost the Comwmmity.

Nevertheless the industrislizts have warned
Brussels that any mev guidelines sud regulatioms
should net hold back commercial application of
biotechnology. Additiomsl legislation for stess
which st e.ther non-industrial or regulated
sufficiently is scems by inlustrijlists as
wanecessary. (Sowrce: Rurvpesw Chemicsl News,
21 April 1966)

UK _approves voluntary gene guidelines

Scientists in Britain who want to release
gentically enginesred orgsnisms into the envircnment
nov heve 8 set of officisl guidelines to work to.
The geidelioes, published by the Heslth snd Safery
Executive, ste voluntery snd the companies or
orgsnizstions thst spprosch the executive csn request
that the detsils of their experiments remain secret.

The guidelines put the onus on the ecientists to
assess the risk of their ovn propossls to relesse
engineered organisme. At present, there is no
legislation forbidding the release of altered
orgsnioms, except in specific cases, such as
micro~orgsnisms thst help to control pests.
come wnder genersl legislistion on the use of
pesticides. The guidclines are mesnt to fill chis

s

The guidelines ask scientists to tske into
sccount the nature of the orgsniss involved,
fncluding ite ability to fors structures that csn
survive in the open for long pariods, snd slso the
nstere of the enviromment into which it will be
relessed. There must be contingency plens in case of
"wnanticipated sffects” of the novel organisms.

The guidelines aleo ask scientists to pay
sttention to the chances of the nev organioms
surviving beyond the intended period of the trisl,
and the possibilicy of the organiem passing its new
engineering trait to other organioms. The Advisory
Committee on Cenetic Manipulation, which drev up the
gvidelines for the Nealth «wd Safety Executive, vents
to be notified in advence of any propossls to relesse
geneticelly sltered organiows. Although the
notification vill be voluntary, the commitiee wante
shem to becows obligatory.

Bevertheless, the committee feels that there is
no excuse for it mot being told of a preposed release
of a wovel orgasism into the eavirommest. The
committee says in its guidelines that “all proposals
to release genetically manipulated o.ganisws must be
motified for its comeideration.”

The committee also wants other bodies, such as
local emvireameatal bealth officers, to be teld abouwt
the proposal. Nowever, there is a clawse in the
guidelines that permits cempanies te keep certaim
coumercislly semeitive informatiom secret. Prepossls
for release of gene-spliced orgamisws will be
expected to provide dats cemccrning procedures weed
for manipulstion, the nature of the chasges,
stability of the novel orgemion as well as
predictions of pessible effects om the ecosystesm.
But the guidelines are istended to cover wore than
envirommental releases amd will regelate all trisle
eutside the lsboratory.

The guidelines do met apply to the use of
gene-spliced organisms that have been develor-d for
human or veterimary wees. (Extracted from me.
Sciemtist, 24 April 1986 awd Evropean Chemical News,
28 April 1986)

US to settle agemcy jurisdiction

After moaths of inter-agency wrangling, the sew
US federal govermmeat policy statement cn
biotechnology resesrch is expected to be published in
the Federal Register. Its swpporters believe it will
wske ciesr the complex maze of regwlstory
jurisdictions smoug federal sgencies. Bur even its
suthors sckmowledge that the sev docusent, which is

. two~and-s-half inches thick, will be a challenge to

genersl wnderstanding.

The framework is the sext step in the process
begun in Decesber 1984 to co-ordinate govermment
policy regulating biotechnology. Since last
November, when sn index of relevant statutes sppeared
ir the Federal ister, the Dowmestic .olicy Coumcil
(DPC) Working Croup on Biotechmology has been
conducting an iutensive effort to asrive st an
inZer—sgency counsensus om how those statutes sre to
be applied.

The DPC unrking group felt that plecing sll
products created by recombine .t DEA te-hniques under
the ssme regulatory wabrells was sisguided. As an
exsmple, the psevdorabies vaccine developed by
Saul Kit st Baylor Colliege of Madicine uses s
wodified virus missing & part of its gemome. Becavse
it incorporstes mo mev genetic materisl, it may
reasonsbly be trested just like sny other altered
vaccine., The working growp takes the approsch that
it is only vhen genetic materisl fros organiews cf
different geners sre combined thst specisl stismtion
needs to be paid to the potential hasards of s nev
orgsnism.

The nev document, the Co-ordinsted Framework for
Regulation of Bioteclaso!sgy, containe policy
statements by sll the sajor regulsrory sgencise
favolved in bic ~chnology. Because of the "mossic”
of stastutes covering biotechnology issues, "the
potentisl for confusion is emormovs.” To smeliorste
this problem, the wsv fromework proposes °~o new
definitiors a0 o basis for co~ordinating nv
segulstions.

The Biotechnology Science Co-ordinating
Committes (BSCC), made wp of senior policy officiele
of sganciee involved ir biotechnology resesrch snd
products, tovk respensibility for coming up with the
Jetinitions. An "intergeneric organise (aev
otgeniom)'’ is ons formed by "deliber-..e combinstion
of grnetic materisl from sources (m cifferest
gene.s.” A "pathogen™ Lo defined to incluie




micro~organions thac "beleng te a pathegenic species
or that contain gemetic weterisl frem sowrce
orgenisms that are pathegenic.” Specifically
excluded from both these defimitions are orgenisms
that are “well characterized and contain ealy
wonceding regulatery regioms.” BSCC is wew
considering expanding these exemptions, as well as
defining wore formally an emviresmeatsl release.

A key sccomplishaent of the wev framework is te
sert set the overlapping jurisdicatioms of the
various federal sgencies invelved in bistechuology
regelations. The framswork attenpts where possible
te identify the single sgency having respewsibility
for s single preduct, but where everlopping
jurisdictions arise, the lead sgemcy is idemtified.

While sorting ewt everlapping jurisdictioms
between sgencies vas a major atcemplishuent for the
DPC working grewp, jurisdictiomsl i alse crepp
wp within the agencies. At the Department of
Agricelture (USDA), disputes arsee between the
science snd education division smd the merketing and
inspection services over review isswes.

One wpshot of the disputes was the crestion of
an Oftice of Agricultural Bietechmelogy to keep track
of gll items either reviewed for licemce or propesed
as research. In sdditiom, the Agricelture
Recombinant DMA Committee (ARC) is being disbanded;
an Agricslitural Biotechaeology Recowbinsat DMA
Advisory Committee will mov ssseme respomsibility for
review of all research prejects.

Although the wew framevork represests s otep
forvard in co-ordinmsting federal policy, some worry
that the regulatory system is still chsotic.
(Sewrce: Batwre, Vol. 321, 29 May 1986)

Biotechuolegy committee on stamdaris begins work

With the growth of biotechwolegy ss sn n‘utry, .

. e

the USA’s ASTM Committee on R h and T
Plaaning (CRETP) has beenm resesrching the mnhhty
of standards on the swbject. After doing amalyses of
its own, CRETP commissioned Cerry Elasn, sn sttormey
and editer of the Biotechmol Law » to canty
out further study. Clmen’s efforts indicsted that
severs]l sreas were sppropriste for stemdards
development. Comsequently, s plasming meeting was
beld in March 1984, which lead to the October 1985
orgsnizstionsl seeting of Committee E-48 on
Bietechnology. Nighlights of the October
subcommittes meetings follow:

E48.01 on materisle for biotechaolegy

A task grovp on s recommended practice for
charscterisstion of enzymes for wse in resesrch and
clinical chemiotry decided to iook into existing
practices snd report recommendstions st the next
meeting of the growp. The testing for DNA snd
wicrobisl contaminants task growp sgreed that swch
testing wee of comcerm in the wee of injectable
preducts snd thet any avsileble guidelines from
federsl veguletory sgencies should be wsed becsuse
the subject is in their purview. Other possidie

.opices for this subcommittee include quality of
colture medis conponents, biolniul utivity wnits,
ond quslity control of syathetic DMA

£48.02 on charscterisstion and identification of
biological systome

Four itewe by E48.02 we ¢ listed as needing
clessificocion, including c:11s, orgeniens, vectors,
ond virwess. The subcommittee held general
discusoion on issues for comcentration, which include
characterisstion of: !

- Plasmids,

- Cemetically medified micro-ergamisws,

= Vireses amd viroids,

= Animal cell lines and tissues,

= Plant cell lines and tisswes,

= Transpossble clesents, and

- Cemetically wedified plants.

Before forming amy ferwal task gresps, two
b ittee bers will report om activities

wndervay im organizations such as the Tisswe Culture
Asgecistion.

EAS.03 en precesses and their ceatrel

Concera sbout overlap with federsl regulstery
requireseats such as precess validation guidelines
frem the Feod and Dreg Adainistrstion serfeced during
discussions in E48.03. Three aress were established
for further resesrch and infermatiom gatherisg te
possibly lead te standards development. The first is
chremstography which could include staadaris related
to testing for bomnded phase bleed, determinstion of
colwen pressere liwite and testing of celwm cleswsp
procedures. Retestion measwurement, poresity, flex,
depth rating snd moleculer weight ceuteff were aress
for possible standards under the second heading,
filtrstion/menbrane techwology. A third sres te be
looked into is P1/Pé momitoring, where there msy be s
weed to womitor air flew-rstes or other facters inm
P1/P& precessing areas.

ZAS.04 on envirommentsl isswes

An emvironments] sse and womitoring task growp
sgreed on 8 neaber of topics for further
consideration. Owe genersl topic for the gowp is
specificity and sensitivity of momitoring
techniques. The other topic is idemtifying and
developing methods for asssessing envirommentsl fate
snd effects, with efforts om:

= Predictive modelling of environmental fate,
= Design festures for microcnsm testing,

=~ Design features and contsimment practices for
greenhouse testing, and

= Design festure and contsimment prectices for
sasll-scale field tests.

Other aress for poesible standerds development
by E48,04 gre criteris for tramsportation of lerge
quantities of micro-orgenioms, which msy not be
sdeguately d by federsl snd state guidelines;
performance criteris for messuring levels of
inactivetion of organiens, since present methodology
®ay not messure such lov levels of insctivation to
prove that for lerge swowats of waste; and
ri‘clin- for design of comtsinment fecilities.

Extracted from ASTM Stendardizstion News, Merch 1986)

Genersl

Optimistic forecast

A bright futere for biotechmol and other
high~tech methods for imcressing sgricwltural
productivity during the rest of thie century ie
forsseen by the US congressionsl Office of Technology
Asssssment (0TA). Biotechnology will spewm new
phermsceuticale, including growth hormones; permit




new gesetic traits te be imserted iwto livesleck and
peuitry; creste mew species by fusing differeat
sninal esbryss; gesetically modify plssts to resist
diseases, harsh enviromments ov pesticides; incresse
nitregea finstion or mutritiewsl valwe; and promete
prepagation by regemerstion of iatect plants frm
single cells or tisswe explants. But the advances
will come st the cest of more tham 1 willion small
and sediversized farme - slready struggling to
servive = that will wet be sble te pay feor the mew
technslegies, says OTA. The OTA repert predicts that
sbeut 50,000 large farme will accewat for 75 per ceat
of US sgricsltural preductisn by the year 2000. Of
the 2.2 nillion US farms wow in operstiem, shest
700,000 preduce spproximately 80 per cemt of the food
supply. (S ¢ Chenical Week, 26 March 1986)

Eazymes set for growth

Easyme sales are set to grow in the US at an
average sanusl rate of 11.4 per cent, with the
greatest influwence coming frem the low velwse, high
valee secters. US sales of enzymes amoumted teo
$105.9 willion in 1985 and will resch $310 million by
1995, Hewever, this aggregate figure hides importeat
developments in the fast-chauging enszymes business.
Traditionally, the market has been deminated by the
low price, high velume, bulk chenical wenufacture by
enzymes, Yot with recent cwts in ¢il prices and slack
merkets for chenicals nroduced by wove established
wethods, Business Commcmications Cospany predicts
that the value of the enzymes in this segmest will
owly grow st am smsual rate of 4.1 per cenmt to
$6.4 willion by 1995.

In this high volume category fastest growth will
be exhibited by lawniry detergents and eavirommentsl
clesu-wp prodwcts st sn samusl rate of 9.8 per cemt
te $56.5 million by 1995,

Advances in geme—splicing methods will be
responsible for moving the commercisl market away
from bulk chemical msmufacture towurds lov volume,
high valwe specislity and biomedical enzymes. Crowth
in this sector is expected st sn ammusl rate of
23.4 per cent for the next decsde. PCC projects that
this segment vill accownt for more tham 43 per cemt
of total US sales in the enzyme merket by 1995.

enzymss markets (iw)

Lov volume eazymes

Average annvsl

- grovth rate
1904 1985 1990 1995 (per cemt)

Biowedicsl 10.0 13.5 64.9 130.1 25.4
Specislity 2.5 2.6 3.0 3.5 3.4
Totsl 12.5 16.1 67.9 133.6 23.4

Righ volume ensymes

Yood/eu stmers 60.0 63.3 85.3 114.0 6.1
Bulk chemwical &1 4.3 5.2 6.6 5.1
Others 20.6 22.2 35.0 5‘ 5 9.8
Total 84.5 §9.8 125.5 176.9 7.0

(Sowrce: Euvopeas Chemical News, 21 April 1996)
Calgene files fritial public offering of shares

Calgene, Inc. of Davis, Celifornis, snnounced
that it has filed 8 registration statement with the

Secwrities and Exc Commission covering &
propesed imitial public offering of 1,750,000 shares
of common stock threwgh wadervriting growp
co-nenaged by Painelebber Incorperated, Rambrecht &
Quist I-eomnte‘ and Piper, Jaffray & Nopweod
Incorporated. It is curremtly aaticipated thet the
initisl offering price for the shares will be between
$13 and $16 per share.

Proceeds frem the propesed offering will be used
primarily for t h snd devel t pregrammes,
facility expension and improvemests, field
development pregrammes, jeiat venture arrangeseats
snd general vorkiag capitsl purposes.

Caigene is a leading comwpany in the applicatiom
of recombinsut DEA techwology to plasis and currestly
has product developmest programmes in four aress:
specialty plant oils, agrosemically ssperier creps,
processed plant products and ferestry.

(Source: Company News Release, 23 May 1986)
Celltech and Cyanamwid in sati-camcer limk

Celltech and American Cyanswmid are teo
collaborate in 8 two-yesr, $7.6 willion research
project teo develep 8 mev gemeratiom of aati-cancer
agents.

Using recombinant DEA techmiques, the partners
plan to make wew temour—-targeted agemts based on the
highly specific binding portions of womoclomsl
antibodies,

Insging asgeats for the prognosis and diagnosis
of caacer will probably be ready for the sarket by
1950, omce tumour-specific MAbs have been isolated.
Therapeutic agents, including toxims, curreat
sati-csncer trestments sad radiomuclides, will also
be attached to the antibodies to provide a
complenentsry regimen,

Such an spprosch will cut the meed for
speculative chemotherspy by improving progmosis. The
high specificity of these snti-cancer comjugstes
means that toxicologicsl data on msny drugs can be
reassessed as smaliler smounts of the sgents cen be
uwsed to meintsin clinicslly therspeutic levels.

Colon, stomach and bresst cancers, sll tumours
that sre difficelt to trest with convencional
chemotherapy, will be the targets for the nev
drugs.

Celltech had been in discussions vith many other
drug companies including sil the major UK firws snd
concerns based in the US snd Japan.

Though Cysnswid has sl] the rights to use the
Celltech technology for amti--cancer drugs, the
process has the potentisl to be sdapted for other
therapies including infectious diseases difficult to
trest vith satibiotics.

Celltech plens to use genetic enginesering to
shave off the surplue parts of the antibody to creste
the second generstion MAbs. Smsllesr and more
reproducible binding fregments will be .ontsined that
vill raise both the speed of sccese to specific
tunour sites and cut the patient’s immune respomse to
the foreign protein.

Attached to the engineered MAD fragment vill be
tvo other molecules: s carrier solecvle which holds
the imaging cr therapsutic sgents, and s linker
molecule connecting the MAb to corrier. Cellitech hae
filed o number of patent spplications for the
technology though none have been {seued. (imtracted

from Eusopesn Chemicsl News, 28 April 1986)
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Bistechnclogy leads the parade of
new CPI techaslogy

Biotechmology
Preduct- Process Features Status and remarks
Fertilizer Continwous A culture aedive contasining the bacte.iwm Develeped by the Techmelegical Research
culturing of Rhizobivs japomicwm, glycerel, yeast extract, Institute (See Paule). Brazil’s Special
o bacterium and varieus metrieats ie fed at 28-30°C inte Secretariat fer Bietechmolegy is mego-
that cuptures s fermenter, at a rvate depending upon the tiating wvith geverzl firws to build a
nitregen from bacterium’s optinus growth peried - 70 te 100 commercial plamt this yesr.
the air and hours. The bacterium is injected inte peat
mekes it svai—~ that has been sterilized by microwaves er
lable te the other setheds.
roots of lege
wineus plants
Clebin Rydrolysis of Alcalsse enzyme is added to bemoglobin, and Ccamercislized by Bumgary’s Ceniral Food
hesoglebin the mixture is serated. The entyme kydrelyzes Research Imstitute (Bwdapest). A plant
the hemoglobin, seperating heme frem globinm. is preducing 3 te 4 m.t./4 of globin.
The globin is then remsved by cemtrifuge or
wenbrane filtratios, and converted inte s
mom-bitter, wvater-soluble liquid, powder, or
flake wsable as s Ligh-protein food sdditive.
The by-prodect is oxidized to meke hewmin, &
crystalline sslt used for aati-ansemis dregs.
Rydrolized Conversion of Whey permeste solutiom is couverted by lactase British Charcosls & Macdonslds (Creemock,
lactese whey by enzyme fixed to a bome charcoel support. Scotland) offers s packsged systes that
immobilized can operste 24 h/d. A 2-colume resctor
lactase csn hydraolize 15-20 tons/h of vhey
perseate, at a cost of 0.5 cent/1b.
Price: $75,000 - $105,000.-

A -lsctemsse Genmetic A gemetic element snd s host bacteris cell for Devzloped by resesrchers at Cormell
protein (2 engineering the protein /-lactamsse, introduced into University’s departments of chemical
trestment Escherichis coli, the bacterium to enginesring and biochemistry (Ithacs,
for pemcillin excrete the proteinm inko the fermenter broth NY.).
sllergy) in & bioreactor, where it is easily recovered

and purified. (Wormally, E. coli retains
proteins it prodeces vithin itself, and has
to be broken down and put through complicsted
purifigation steps imvolving 80 per cent of the
total memwfacturing cost.)
Ligningse Biochemical A patented strein of the micro-orgsniom Developed st the Imstitut Natiomsl de 1s
ensyme breskdown of Phanerochaete chrysosporism bresks dowm Recherche Agrowomique (Paris).
biomess Tigain sp to 100 times inur ond vith s A 30-1itre fermwentstion wnit is due

during the degradation puocess.

yield 30 times grester than previews scraine.
Bfficiency ha. been improved by sdding equel
weights of hydrogen peroxide snd sebstrate
The

itoelf generates Nz0; when it sttacks

the lignis.

te coms onstresm this yesr.




Bistechallogy
Preduct Precess Features Status amd remerks
»
Livesteck Degraistion Seaking sgricultural vesidwe for shout six Developed and patented by the U.S. Dept.
feed (frem of cellulose hours in a 1 per cent (vol) selutiom of of Agricelture’s Northern Research
agricelteral hydrogen peroxide (adjusted to a pll of 11.5 by Cester (Pesris, I11.), the process has
by-products) sddition of ¢ little sodiwm hydroxide) been licensed to several firme.
disselves phesblic msterial im the ligunin that
limits ite digestibility by rumimswt livesteck.
The phemslics 2re remsved by vashing vith
fresh water.

Wethsne-rich Anserchic Nearly 80 per cemt of waste pulp - e.g., Invented and pilot-tested at Cormell

gas fermentstion pomsce from preduction of apple jwice - cam be Umiversity (Ithacs, N.Y.)
of crushed comverted inte a 60 per ceat methane gas vith
freit pulp an esergy value of $10-$30 per wet ten of

pomace. Th: dried, weascidic, ocdevrless
residee can be spread en hards as fertilizer.
The process, which caa be rum in either bateh or
continwous wede, uses only 5 per ceat of the
methane for heating.

Unsaturated Biochewmicsl lens, a single-cell green slgs, is Developed by Marima Chemicsls, Inmc.

uex conversion of cultivated for three days on s glucose-peptone (Osaka).
tall fstty wedium at 28°C. Thewm tall fetty acid, cow -
scid posed 60 per cent of oleic acid snd 40 per cenmt

of linoleic acid, is added. After s week of
snserobic cultivatios at a pH of 6.5, the
alga's cell demsity reaches sbout 20 g/L,
providing a vax yield of 10 g/L. In lsboratory
tests, the wax is recovered with chloroforws as
a solvent. At commercisl scale, s bio wethod
may be developed to cause the algs to release
the vax; drying snd pressure filtration would
follow. .

Vitsmin C Fermentation Erwinia herbicola bacteris modified by inser- Lubrizol Enterprises sponsored develop-
of D-glucose tion of a geme isolated from a species of ment of the process at Cenentech.
by geneticslly Corynebacterium ferwsnt D-glucose in only oae Pfizer vill be the first to use it
modified step, instesd of the four needed by the older commercially; a joint venture of
bacteria (Reichstein-Crussner) process, to the immediste Lubrizol and Genentech msy a'so build s

precursor of sscorbic acid (Vitamin C). production plant.
Pollutior comtrol

PCP removel Microbisl Soil conteminsted 1. th pentachlorophencl (PCP) Developed by Bio-Cleanm, Inc.

from soil digestion ie excevated snd placed in s digester with (Bloomington, Minn.).

caustic snd vater. The slurry, with s pB of
12, is then hested to 180°7 and sgitated for
24 hours, effectively stripping. the oil-laden
PCP from the soil. Cooled to smbient
tempersture, the slurry is iwoculated with s
fors of Arthrobacter bacteris, allowed to sit
for 48 hours, and dewstered. PCP and related
polyaromstic hydrocerbons ere reduced from
asrownd 500 to less tham 1 ppm. Cost is
$140-3180/con.

(Extracted from Chemicsl Engineering, 17 Februsry 1986)




B. COUWTRY MEUWS
Australia

Bistechnology firm set up

Moweclonal Amstralia is to be flosted om
Australise stock exchanges for Aus$2.5 » (§1.8 m).
The spucislist bietechanolegy firm is slso te assiwe
the research sad developaent function of Awstralian
Hewoclonsl Development.

N A vill now fecus ca prodection and marketing
of moneclensl smtibody test kits and therapewtics but
will ewa two—thirds of the mew research comcern. The
company is currestly Asstrslia’s lesding
biotechnology concern with five products om the
wedical and veterimary markets. (S Eur

Chenical News, 26 Nay 1986) N

Contract to engineer waste degrading bacteris

ICI Australis has swvarded s tio-year Auws$100,000
resesrch contract te MHelbourme's > mash U.iversity to
engineer waste degrading bacteri.. The Pseuviomonas
microbe will be required to feed on chlorinated
hydrocarbons now kept in concrete tanks at am ICI
plant in Sydeey.

The by—product from the menufacture of dry
clesning and degressing solvencs, such vastes have
been disposed of by hLigh temperature incimerstion in
the past but this techaology is no longer available
in Australis. (Source: Eurcpean Chemical News,

26 May 1986,

Belgium
US/Belgisn biotechnology firm formed

US and Belgian partners have established
Phytotec, s plant diotechnology cowpany. The venture
represents & foothold in the European mwarket for the
Salt Leke City, Utah-based biotechnology concern
Wative Plants Inc. which will supply the nev firm
with technology. -

WPI is to have s $3.5 million stake in the new
Belgian firm vhich fe planned to have s totsl
capitalization of $10 willion. The bslance is to be
wmet by Société Européene de Semences, vith s
$3.5 million stake; Vists V. es, 8 3
cspital firwm, with $1 willion, and CDAB &
biotechnology holding crested in 1981 by the Walloon
segion. The regional government has already pledged
$7 million in resesr.h contracts.

Phytotec will concentrste on producing new
veristions of horticulturel crops, vegetsbles and
flovers, snd will use the existing facilities of
Bisgrsl, s small Belgisn tissue culture operstion
owned by SES. The company is hoping to have its own
facilities by the end of the year.

This desl represents WPI's third joint venture
to capture market influence outside the US. Plantek
in Singapore and Bioplants in Brasil sre WPI's two
other subsidiaries and though the US firm has no
plans for furcher scquisitions it is interested in
penetrating the Chinese market. (Source; Europesn
Chemicsal News, 28 April 1986)

Benelux biotechnology expsnds

Through its Brusselo~based subsidisry, Compagnie
de Perticipations et Développement Industriel
(COPADT) , Laferge Coppée in collaborstion with the
Credic Agricole group hae acquired s BY 60 willion
($1.36 willion), & per cent stake in the Belgian firm
Compagnie de Développement des Agroindustries et des
Biotechnelogies (CDAB).

.

COPADI's acquisitieon merks the start of a push
into & third atea of biotechaslegy for the paresmt
company. The [irm is cerceatly comsidering futere
investaeat in one of CDAB's asubsidiaries,
Ire—medgeniz, as part of its push iante medical
diagnostics markets.

CDAB, through its swbsidiaries Ire-wedgenixz amd
Ire-celltarg, specializes in wedi~sl diagneses and
therapies, while the recent affiliate Phytotec is
active in plant bietechmolegy. Im the past twe years
Lafarge Coppée has comcentrated its scquisition
efforts in the US, teking over five firms. Now the
company is turniang its atteatios te the develeping
Beselux market. (Sourcy: Europesn Chemical Wews,

12 May 1986)

Belgian firm plans ice-bug

A Belgian biotechmology firm, Plant Genetic
Systems, is considering s plan te intred Frosthan
into the Europesa market. Develeped by Advanced
Cenetic Science to preveat frost from forming en
plants, the geme—spliced microbe has been the foces
of a campaigs to stop the release of such erganisms
iato the environment.

Plant Genetic Systems, onder contrac: ..vs the
US agrochemicals giant Rhom & Haus, hopes to field
test a gene-spliced imsecticide sgainst lepidoptera
larvae. Researchers at the firs bave recestly
revealed the successful expression of s microbisl
toxin in the lesves of tobscco plants.

By using Agrobacterium tusefaciens as the vector
for transfer, the firm is also hoping that the geme
for the toxic protein cam be inserted into other
economically iwportant crops. MNoreover, the firm has
found that different straims of the microbe, Bacillus
thuringiensis, can produce s toxin agsinst beetles.

Plant Genetics Systems (PGS), estsblished in
1982, is the only genetic engineering company in
Belgivm vith a direct and continuous relstionship
witn university lsborstories. This collaborstive
arrangement provides the company with the scientific
bssis for its industrislly applicsble technologies.

PCS appliss its technology primsrily to

sgriculture, the food and feed industries, snd the
food end fish processing industries. PGS was
established ss 8 joint venture with funds supplied by
three companies in Belgivm snd one in Sweden. Their
Scientific Boerd includes some of the world's leading
specialists in the fields of molecular biology,
biochemistry, plants and soil bacteria.
Professor Marc vsan Montagu is the Scientific Director
and is also Professor at the Mniversity of Chent snd
st the University of Brussels., He is s member of the
management group.

The lsborstories of PCS are locsted in
facilities rented from the University of Ghent. -
Alwost $2 milliun wes spent to build new lsboratories
and to provide sdvanced scientific equipment. The
company has opened s second lasboratory at the
University of Brussels; it houses the molecular
graphice activities of the Protein Engineering
Program of PGS. At present, PCS has 60 ewploysss,
including 14 Ph.D. scientists, with expansion
snticipated in the nesr future.

The ressarch and developmeat sctivities of the
PGS laborstories are centred sround three msjor
thewes: genetic enpinesering of plante, soil
sicrobiology, and genetic engineering.

Because of the close sesocistion with the
resesrch activities st the Lsborstory of Censtice at
the University of Chent (Professors J. Schell snd
M. van Montagu), PCS fs parciculerly well suited to




tackle the challenging field of plamt genetic
eagintering. The Laboratory of Gemetics has
developed efficient gene vector systems for plants
which sllov the transfer snd expression of genes iato
plant cells and the regeneration of the engineered
plaat cells into normel and fertile plants. These
n;ttan are based on an adaptation of the Ti plasmid
of Agrobacterium tumefaciene.

The current objectives of the plant gemetic
engineering programme sre to comstrect:

- Imsect resistant planmts precducing proteins which
are toxic to insects; for exsmple, the Bacillus
thuringiensis endotoxius;

~ Legwminous plants with higher nutritionsl value
through the expression in the seeds of high
sulphur—containing storsge proteins;

- Virus vesistant plants which produce amtiviral
agents that block the proliferstion of viruses.

In 1983 PGS dete ful engineering
of plants for insect resistance. The presemt
activities involve the coastruction of
tisswe-specific expression vectors in order to limit
the synthesis of the new compounds to either the
roots, the leaves, the fruits, or the seeds of the
eny, " ~sered plants.

Besides developwent of improved vectors, the
research is centred around the identification of the
plant genes which give advantageous properties to
particular cultivars, such as growth in adverse
conditions, better plant developmeat, disease
resistance, and improved mutritional vslue. Although
the strategies vary from case to case, the spproaches
sre based on the capacity ro tag chromosomes sud
plant-movable DNA elements with antibiotic resistance
genes by means of the T-DMA vector system.

A third focus of activity is simed at intioducing
snd expressing in plant cells specific bscterial
genes vhich may influence plant cell developent. It
has been shown that this approach can be important
for the improvement of the regenerative capacity of
some plant species by altering the level and
composition of secondary setsbolites in plants. PCS
believes that this sctivity will lesd to the
commercislization of nev classes of highly valuable
secondary metsbolites from medicinal plants.

It is now well documented that s variety of soil
wicro-orgsnises play sn important and beneficial role
in plant growth. In particular, it has been showr
thst certain bacteris isolsted from the rhizosphere
(hence cslled rhizobscteris) sre beneficial because
they colonize the plent roots snd protect thes from
the invasive proliferation of minor psthogenic
wicro-orgsnisms.

Because of their previous experience with the
genetic engineering of Agrobacterium and Rhigobium
straing, the PGS ~cientists have acquired ¢
enpertise to transfer new genes into grawnegstive
bacteria, Recently, this expertise has been extended
to grem—positive organisms for which novel sulticopy
cloning and expression vectors are presently being
developed as well as methods for plssmid conjugation
snd wobilisation betveen different types of
gram-positive bacteris.

One of the mein objectives of the ressarch
programme io the identification of efficient root
colonisetion bscteris which would be engineered
genetically and used ss vehicles for the engineering
of genes that determine properties beneficisl for
plant growth, 1In this programme the identity snd
propercies of the major groups of bacteris which
colonise the ecto~ and endorhisosphere of some major
crops are being evalusted. The extent of sessonal
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and geographicsl varistion is wonitored. Amomg the
efficient colonizers, those which are most accessible
to gene transfer manipulation are being exsmined in
wost detail.

A second proyramme involves the isolstion awmd
characterizstion of bacteria which produce satifungal
compounds that inhibit the growth of wmejor plant
psthogenic fungi; the azim is to develop systeas for
contrelling fungal diseases in msjor crop plasts. Ia
certaiv cases it has been shown that this amtifengal
activity is due to the synthesis and release of small
molecular veight compounds. Progress has been made
in identifying and tramsferring to the appropriate
rhizobacteria the gemes whick are involved in the
biosynthesis of these antifwmgsl cow .uads. Stwdy of
the molecular basis for the bemefi. 1 sctiom ¢f some
plant growth-stimsulsting thizobacteria is likely to
identify a further set of genes which cam be
transferred to efficient plant colomizers.

The protein engineeriag activities aim at the
wodification of industriczlly importsmt enzymwes so as
to improve their catalytic properties and to optimize
their use in industrial processes. Im the lomg rum,
the goal is to exploit this knowledge to design novel
enzymes tsilored to catalyze reactions that wow cen
only be performed chemicelly. Such sodified enzymes
will have very large industrial applications in the
food snd feed industry, the food and feed processing
industry and the chemical industry.

Protein engineering requires a complex,
wultidisciplinary spproach iavolving several
scientific disciplines and techniques. PGS has taken
a double initiative in this rapidly developing field
of genetic engineering teachniques. The company has
opened a second lsborstory st the University of
Brussels, establishing a unit of moleculsr
wodelling. The laborstory b ap ful computer
facility composed of a 32-bit minicomputer, s PS 300
colour graphic system from Evans snd Sutnerland, and
a8 vaster graphics system. The research tess is
beaded by Dr. S. Wodak of the University of Brussels.

PGS is presently executing two important
industrial projects in protein engineering and has
sleo established s resesrch programme snd budget for
protein engineering. This progrssme covers all
technical and scientific aspects of the integrated
spproach to protein engineering; it also
co-crdinstes some of the most important laboratories
in Europe in this field. Participsting laboratories
are listed in the following table.

Laborstories participsting in Plant Cenetic
J? stens’ resesrch programme for prou{n og‘iuurig‘

- Molecular Modelling Laborstory (Dr. §. Wodsk), IFGS
and University of BSrussels, Belgium.

~ MWuclear Magnetic Resources Lsboratory
(Professors Jesner and Reissi), University of
Brussels, Belgium.

= Laboratory Biological Dynamics
(Dr. Y. Engelborghs), University of Leuven,
Belgium,

= Laborstory of Micro-colorinetry
(Professor Jsenicke), University of Regensburg,
West Germany.

= Laborstory of X-ray Diffrsction
(Professor J. Janin), University of Paris,
Orssy-Lure, France.

« Laborstory of Ensyms Technology
(Professor D. Thomes), University of Technology of
Compiegne, France.

= Laboratory of WR Anslysis (Professor K, Witrich),
Swise Yedersl Inetitute of Technology, Zlrich,
Switzeriond.

= Plant Cenetics Systems (Professors M. Zabeau,
M. van Montagu), Ghent, Belgium.

(Source; Luropean Chemical News, 5 May 1986 snd
European science Wavs, Hay 1985




Brazil

Biotechnology Association

Eight Brazilian cowpsnies with bloteeh.ologieal
nnrutn have formed sn imdustry sssocistiom,
Associacio Brasileira des Espresas de
Biotechmologia. During 1986 snd 1987 the growp will
develep a national policy for biotechmoloegy,
technelogy interchasges and the development of a
specialized labour force. Last year the Covermment
established a secretarist for biotechmology.

(s t Chemical Veek, 28 May 1986)

Co-operation agreemeat with Argeatina

Brazil will joistly develop vaccimes and
reagents for use im medicine and sgriculture with
Argeatima. This is part of a techaological
co—operation sgreement be"ween Brazilisn and
Argentinian firwms for the implementation of
indwstrisl products in biotechmology. (Sowrce:
ScrIP, I April 1926)

Canada

Atlamtic Inmstitute of lxotuhoj
ofﬁeulll opens

A $5.4 million research iunstitute designed to
focus the abilities of scientists from Atlantic
province universities and research institutes om
problems faced by industry, wvas officislly opemed
recently by Supply and Services Mimister,

Stewart Kclnnes.

The Atlaatic Institute of ll.otcclluolm ﬂll) at
Haslifsx, Mova Scotia, is sn ind
organization jointly sponsored by D-lboutu
University, Techonicsl University of Nova Scotis,
Nova Scotis Resesrch Foundstion Corporstion snd the
Nova Scotis Agricultursl College. The Depsrtwent of
Regional Incustrial Expsnsion has fended the AIB in
the smount of $2.48 sillion over & five yesr period.

According to AXIB Execwtive Director,
Dr. R. C. $. Bidwell, one of the first steps vill be
to address vhat he considers sn svaremess probles.
"Many firms sre simply unsware of the enorwous
advantages possible through biotechmology,” he said.
"™We encoursge business people to spprosch ws with
their industrial problems or ask us for sn sssessment
of what possibilities msy be presest.”

The AIB, vhich has been in operstion for six
months, is slresdy carrying out $750,000 worth of
research projects ranging fros cloning nursery
plents, to converting potsto waste to slcobol and
designing computer controlled chicken coopse.

leccording to David Lecke, Chsirmsn of the AIB

Bosrd of Directors and Vice~Chsirman of the Board of
Cobi Foods, Canadisn compsnies sre going to have to
be more resovrceful. Leckie, vho was part of s trade
wission to Japan, orgsnized by the Depsrteent of
Regions] Industrisl Expension snd External Affaire,
s8id that the Jepsnese are masters st using
biotechnology to turn problems into opportunities.
"Zven the dust crestad as a byproduct in grain
processing is used to make pharmaceuticsls. The AIB
'i': w; way of etarcing that kind of thinking here,”

said.

Bidwell stressed that the AIB is in tasineess to
work vith snd for industry end to contribute to the
region's sconomic growvth. "Resesrch done at the AIB
will not be done for .he sake of science but for the
soke of industry,” he said.

Immediste opplicstions for biotechnology,
Bidwell ssid, can be readily identified in
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agriculture snd food p ing, f techaolegy,
equaculture and other fishery esterprises,
fermentatien techaolegy and mining. (Sewrce: News
Release, June 1906)

Canada spproves alpha interferen

Caneds has grasted Schering Cansda approval to
market its alphs-2 interferen. Cemetically derived,
the lymphokine product, developed and preduced by the
US-based perest Schering-Pleugh Corp., has been
approved by the Eealth Pretection Branch of RNealth
swd Uelfare Cansds for the trestment of hairy cell
lewksenia.

Under licence from Biogen, Intrem A, has been
uedtotmtmtbukmmmr.m
range of cascer sad virsl diseases. In asdditiom te
Cansds, vhich Schering sees 89 & msjor merkat, the
product has been spproved in seven other natioas
including Selgiwe, Rire, Lunewbourg sad the UK.
(Source: Europ Chenical News, 12 Nay 1986)

Cuba

Coben biotechmolegy: isterfersa 2s s model

The Cestre for Biolegical Research (CIB) at
Navans is 8 visible ewbodiment of Cuba’s decision to
make biotechaology development a mumber ome matiomal
priority. Organized wwch like gemetic emgimeering
companies in the Usnited States, the Centre has
leboratories for im vitro gewe msmipulations, DEA
sequencing, enzyme purification, eligomucleotide s
peptide syniheses, and momoclona! antibodies, as well
as a computer facility. Approximstely half of the
institute is givenm over to the production of
wmixed-slpha interferoms from humsa lescocytes.
Opened in Jsnssry of 1982, CIB took jest six momths
to build, snd was providiag lewcocyte interferom for
initisl toxicity amd clinical trisls slmost
inmediately sfter opening. Presestly the imterferom
production laborstories process enowgh buffy cost to
produce 2-6 ng per day.

The remarkable exteat to vhich the interferoa

wodel has been l.cccuhl wss clesr from papers

ed ot the S d Coban Seminsr on Icterferoa
lul Virst Cuban Seminar on Biotechnology held in
February. A"ron-ltely l 000 delegstes from
40 countries hesrd s report the results of
clinical studies on over 2,500 petients with s
variety of virsl and seoplastic disesases.

In the main, Cuban clinicisns have beem finding
the same things ss workers in other parts of the
world. Interfecom sppears to be wost efficacious im
the treatment of hasiry cell lewksemiss, while ite
effectiveness in other levkaemiss, myelomas, and
sarcomas remsins to be deterwined. One ares vhere
the Cubsns sre finding substantisl use for their
leveucyte interferom fs in the trestment of pspilloms
virus~sssocisted diseases. Both plantsr warts sad
lsryngesl pspylomstosis sre now routinely trested
with interferom prepsrations formulated by mediCubs
(s division of the Ministry of Reslth).

Intesferon trestment of other virel disesses,
such as hepetitis snd s range of herpetic infections,
fs slso the subject of investigstion, with
encouraging if preliminary results being reported.
Significantly, the Cubans are experimenting with
combined interferon therspies, which represent the
wost promising t-end in the clinical use of these
proteine.

Scientists st CIB plan to be well prepered for
interferon-combined therspsutic régimes. In July of
this yeor, researchers from the Centre moved into s
nev 75,000-square~wmetre complex, vith units devoted
to vaccine developmont, farmentetion snd cell




culture, energy and biomess wtilization, fead
production, gesetics and pleat biotechmeleogy. The
present building will then become a lywphokine
resesrch establishuent.

Extension of the isterferen model into ether
sreas of biotechmology iv apparent frem the ramge of
projects actively being purswed at CIB. Feor exasple,
because of the trade ewbarge, materisle the Cebens
are saxious te purchese from the Wmited States, such
as svtemsted DA symthesizers amd restricties
ensyses, sre wasvailable. Consequestly, they have
developed their ova precedures. Victer Jimemez, whe
directs the synthesis laberatery, ies able te predece
tws 25-mers per day wsing a phosphetriester protecel
that has ealy a 10-anisste cycle tise and o
five-minute condensation step. He has recently
ceapleted the synthesis of 2 100-base—pair fragmeat
representing the pre-5 region of the hepatitis B
serface sntigen. Tendem comstructions asre being put
inte y expressi y for the preduction of
candidste vaccimes.

& variety of restriction and other ensymes are
peritied in a laborstery diracted by Omer Saavedra.
Re has trained a omsll growp of secendary—schesl and
waiversity-educated yousg pesple te preduce
sufficient quentities . f Ybel, Ssll, Bamiil, Alwl,
WindIIX, BincIXI, Ecell, snd Kienow polymersse te
supply CIB meeds as well a5 meet the requirements of
scientists st ether resesrch imstitstions. The
repertoire of ja-howee enzymes will soomn be enlarged
te include reveise tramscriptase sad deszymuclestidyl
transferase.

There is ome srea in which the Cubmms are
wadertsking completely movel research. They are
strempting to develop an effective vaccine agaimst
Clostridiem hemolyticum, the cawsative agemt of
bovine bacillary basmoglebineris. The spproech of
L. Noves snd his growp has beem to clowe and express
the toxis gene of the orgamise, which prodeces s
60 Ké protein essentisl to the imvasive process, sad
te modify it so that it vetsins immwmogenicity bet is
me longer texic. Protection studies with the first
of thess engineered proteine are sheut te begin.
(Extracted from Bic. Techmolegy, Vol. &, April 1996)

Zeropesn Economic Commmity

EEC pless biotechwology RED to boost
sf.' tn

Sruseele is plamsing & progromme of
biotechnology pilot projects te stimsliste the
sgro~industrial sector. The progremme will imvolve
lownching s series of demonstrstion projects to be
conducted jeintly by the scientific, industrial ond
sgricultural sectore within the Commuwnity on o
coot-shering basis.

Possible pilot projects include greemhouse snd
ficld troils of cendidate crops st the resesrch stage
snd trisle of mev biotechnology-based precesses for
odding value to sgricuiltursl and smims) prodects.
Hanufscture of induotrisl sugsrs - - ' sterches is at
the heort of plans s wall ar produ. ion of
slternstive chemicals.

The ais of the scheme is to have biotechnelogy
contribute to s greater differentistion of the
quality of products of sll figlds, in response to
industry’s requirements. The Commiss .»a statement i
wov to be considerad by both the Cowncil and the
Europesn Parlioment before s fuller, more precise,
pregramns is proposed for the mev RED plans.

Brussele is plamning to seek advice from oll
interested sectore.
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Brussels’ plans bhave already reteived some
support from the chemicsl industry. At 8 recest
weeting betueen the Cosmission and represenmtatives
frem both the agricultursl asd food indestries the
plans received favourable commeant. Brussels is
proposisg to presest firmer plans fer prejects later
this year. (Sowrce: Europeaa Chemical News,

28 April 1986)

Brussels revesls bietechmslogy swcces:

Brussels hes revealed the findings of the first
Commumity biotechaelogy research pregrssme lawnched
in 1982. The scheme has established a tramsastiomal
research metwork isvolving 103 laberateries.

That plant genetic emgineering, spensored by the
EEC, cem mav be wsed to tramsfer ferciga geses imte
onious, asparsges and daffodils is ome of the
highlights of the pregramme, accerding te Brussels.
Nereover, resesrchers have idewtified 20 cwltivated
plant gemes respemnible for ecomsmically impertaat
properties.

Biotechanolegy is one of the ficlds te be covered
in a planned co-operation desl between Brussels and
Asstrslis. The two commwmities have idest fied a
seed to establish jeint programees slse covering
sedical resesrch, winerals technslegy sand
enviresmental pretection. (Sowrce: Eurepess
Chemical Bews, 5 May 1996)

EEC asked te formslate vaiferm bietechnol
salety geidelines Bt

The chemicsl industry wnions of the countries of
the EEC sre demsnding that esployee interests be
taken into comsideration im rhe biotechwnolegy
resesrch prograsme which is being supported by the
Commumity.

On the occasion of a comseltation with
representatives of the EEC in Brussels, the chsirman
of the Chemical Industry Labour Usion Committee in
the EEC, Peter Kripzak, emphasized that biotechmology
vill give rise to specisl requiresests in health
protection, in job site comfigeration asd in the
troining of employess. Ne ssserted thet it is
therefore necessry that the LIC expend port of the
provided support fwnds in investigsting these
questions.

In the opinion of the wembers of the Chemical
iz ‘vetry Labour Union Committee, biotechmology and
. uitic engineering will have substentisl effects
wp-. the chewicsl snd pharmscestical industry because
with good resson the sultinctional chemicsl compenies
sre investing wmillions in this ares. The effects
wpon the number of jobs snd om production methods
were otill unpredictable, but, ss in the case of sll
mev technologies so too inm biotechmology swd gemetic
enginesring one swet recken with a possible decrease
in the number of jobs rather thas ss incresse.

In viev of the waions any resesrch subsidy owt
of public funds sust is particwler put the sumsll snd
medive~sized enterpriser into such s position thet in
biotechnology and genetic emgineering they are
subject to no competitive divsdvantages ss compered
vith the gisnts of the chewical industsry. In
sddition, the REC vas soked to estsblioh wanifors
safety guidelines for the industrisl spplicstion of
biotechnology vithin the EZC se thet csch mewber of
the Community would mot burdem the induwstry with
diverse vegulations which in the ewd wight interfere
vith the competitive capsbility of sll enterprises.
The Turopesn chemicel unions sleo demended thst
questions in the ares of biotechnolegy and gemetic




engineering be in future discussxd in three-wember
consultations smeag the EEC, empleyers and lebeur
waions. (Extracted frem Chenioche Rundsheu,

2% Jamwery 1906)
FTederal lic of Ce
Finsncial beest for agricultural secter

The Federal Republic of Ceruany's Covermment is
plemning teo spend $460 millien on a three—yeor
programme for npplicd biology and bietechmolegy in
agricelture. The aim is te impreve the agriceltural
secter’s performsace threwgh bnota.ho!niul
innevations, including preoduct isprovemest aad the
devel of wev preducts for mev merkets. Specisl
enphasis is to be placed em plant cell biclegy, aleng
with asnipulation of micro-erganisms snd eszymes.

Ewrepean Chemical News, 12 Nay 1906)
Internationsl trsining pregramme in biotechnolegy

The Cesellechaft fir Biotechuslegische Forschung
(COF), in Brawmschueig, Pedersl Republic of Cermeny,
with the suppert of the Dundesministeriww for
Ferschong and Tecimolegie and the State of Lower
Ssnowy, bave ssmewaced the establisiment of aa
internstional training pregramme iw bistechmolegy for
scientists frem developing commtries which will
become 8 pernament featwre of CF's activities.

The sversll gesl of the internstionsl training
programme in bistechmolegy is te previde both
theoretical and "hanis o™ experiemce te the
perticipents se that they will be better able te
contrib directly ds the establishment of
practical programmes in biotechnology in their home
cowntries, and te provide lecal traiming for mere
individuals. The programme will offer a series of
formsl courses in beth ml ond specialized sress
of bistechnsleogy, coveriag both the relevant
backgrownd kenoviedge aud the theery sad practice of
sdvanced techniques of snaiysis snd preduction.

‘These courses vill last from ewe te twe months swd be
limited te & neximum of 20 sivdents sach. They are
open to individwsle frem smy developing cewstry who
slresdy have streng training in the basic bielegical
or engineering sciences snd whe held sn advanced
wniversity degres, but whe lack specific experience
in what is kmown ss "modern™ bietechwnolegy.
Parcicipents will be chosen oa the besis of their
potentisl te benefit from the training offered snd te
contribute to biotechnology progremmes in their howe
cowntries. CBY will sttempt te schieve sm equitable
geographical distribution among the participents.

The courses will be conducted in Eaglish. CBY will
provide for sll expenses incurred by the participants
in sttending these courses, incleding travel and
living expenees.

In addition to conducting formel cowrses, the
training progremme vwill be akle to provide individusl
resesrch treining for s limited number of highly
capable pestdoctorsl snd semier scientiste from
developing countries who will work in designated
lsbersteries st CAF for periods of s yesr or lenger.

The first course to be offered under this
programme, intreduction te indwetrisl biotechnology,
will be held st CBY from 27 April chrowgh 5 Jeme
1987. This course will focus on techniques
fundangntal te indwstrisl bietechuology, including
the clements of induotriel microbiolegy, microbisl
ferwentotion and & vesw pr fng, including the
foolation and charscterisstion of wmicrobisl

voducte. Orvganions otudied vill be limited te
terio end sclected fungi (¢.3., yeaots) for vhich
theve slvesdy exiots s large body of knowledgs ond
experionce. The course will stress the mastery of o
broed rongs of generel metheds rathar than explere
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highly specific applicaticms. BDuring the latter part
of the course the participants will be ashed teo
design and execute their owa prejects wader the
general swservision of the CBF teaching staff. The
course will inclede s brief intreduction te
reconbinsat DA wetheds and seme sdvenced senimars ea
special tepics presested by experts in these sress.

A wore detsiled description of the programme oad
spplication forus sre available frem the embassies
and consulates of the Federal Republic of Cermany in
sll developing cowntries. Applicetions for the first
coutse (Spring 1987) mest be received st th:
Cesellochaft fir Biotechusloginche Forschung in
Srswnschweig met later tham 31 December 1986.
(Seurce: Asmsumcemsnt frem C3F)

Frasce

Milac-Poulenc bistechmology expensien

Rhlac—Poslenc iso te invest $27 million to expand
snd regrowp its bistecimelogy research and
developuent base st the Vitry site mear Paris. The
wev facilities will zegroup 200 resesrchers wbe will
concentrate on microbiolegy, gemetic esgineering and
bisprecessing.

Lecated at the firn's hesith secter resesreh
centre, the wev facilities will provide Rhlas-Peulenc
with 8 focus for design of indwetrisl biT'mm
for both human and veterinary preducts.

Eurep Chenical News, 21 April 1906)

Centre of Ismmmolegy, Marseille-Luminy

The Centre of Immwaelegy of Marseille was
crested following sn agreement between the twe Fresch
govermmentsl research agencies, Institet Natiemsl de
1a Senté et de 1a Recherche Nédicale (INSENN) and
Centre Nstionsl de le Recherche Sciemtifique (CERS).
It vas opened in September 1976 and represests the
first Institute of Ismmwmeleogy built in Fraace. The
centre’s tvo buildings are lecated on the University
compus of Luminy (University of Aix—Nsrseille I1)
between Marseille snd Cassie on the Nediterrsnesa
coast. Dr. C. Mavas is the presest directer.

The instasllstion in surrounding hospitals of
seversl laboratories sssocisted with the Centre of
Immwaslogy has encewraged the development of medical
spplicstions. These sre: Research Growp im the
Immunolegy and Pharmecelegy of Aati—Caucer Drugs
(GRIPAC); Lasborstery of Histecemwpstibility of the
Centre for Bleed Transfusion; Trensplantation Vnit
of Moslle Ossevse; Lsberatory of Cenetic
Reconbination in vitre of Luniny snd Iumuwnetech.

The objective of CRIPAC is to develep, in s
clinicel environment, the study of the pharmekimetice
of snticancer drvge woing immwncessay techniques
developed at the Centre of Iumwwology and to slliow
the benefits of tundementsl resesrch to be pessed on
to patients.

Immunotech, an erganisstion for commercisl
development of INSERN in the sphere of imswmolegy,
has been locsted st Luminy oince 1982 and i»
concerned vith the industrisl extension of research
in imswnology svi, in particulsr, with spplicetions
of wonoclonsl untibodics. It is sllied vith the
Centre of Immwwolegy throwgh & scientific and
technical sssistance orrengewent with IRSERN.

The genersl objectivas of the resessrch csrried
out st the Centre of lmmwnolegy is cthe anslysie of
the nechonione of famwne resction snd iu:uuti-!
cellular, genetic and moleculor sspects. Objectives
in bavic research sre conbined vith objectives for
spplications of immwwelegy. Pregrammeses in rvessasch




on the mejor histecempatibility cemplex, the B S
feactions of T-cells and ismuneglobuline bave been T .
greatly influweaced by metheds develeped by meleculer -

gemeiics sod by the wee of clemed cells. Bewever, .
reseerch os cellvlar functions is alse enphasized by -
meot growps. In 1984, twe mew growpe, ome imvelved = -
with the asleculir bulon of differentiation .
antigems, the other interested ia n—opunulogy,

were installed st the Centre of lmmunelegy. . -

(34

Bew research cestre - -

d frem Eurep

Science Bews, Jume 1906) e

A new bistechnology resesrch cemtre is .
agriceltural services is te be set wp by 1987 at -
Cedalls, wear Budapest. The cemtre, which will ke . °
equipped vith the lstest technolegy, will werk ewt =
varisss metheds for application te sgriceltere. The
research cemtre at Szeged will, hewever, remsin the - -
centre for besic resesrch im bistechmelegy. -

has, for the pest few yesrs, beem s -
seccessfully applying buuci-lo" resesrch resslts
te agricvlture. Farms have been woing proteplast Tl
fosional wetheds {or the preduction of nen-virsl .
plasts swd prepsgaties msterisls em s large scsle. .. -
Loberateries of the Mariklen Ecomewmic Assecistion,
set wp by 10 farms and resesrch institutes, tura eut
material for the prepegstion of millious of
disesse-resistont flowers bred from a single cell omd -
for 10-12 thevsand tons of men—viral petstees every = - _

year. Lo

The new bxoteehology centre at CEdFlIS will -
offer an eppertemity for resesrchers frem all nno
of the cowntry te wse its lstest techmelogy for’
experiments of lenger or sherter perieds. The ceatre
will alee be sccessible to experts from sbread.

Resesrch is planned te go sleong two primcipsl
limes covering the development sad application of
latest melecsular methods, biochewicsl sad gene

ipslstion p » 88 well as the study of
-icnholo';ul systems epersted with plent and
onimel cells and working eut sgricewitural precesses
te be woed.

Your resesrch blocks are to be set wp st the
cemtre., The first will stwdy gemetic emgimeering
wethods for the developmant of wev and more
productive plant snd snimsl species. The secomd will
verk te increase the capecity of micro-erganisus weed
in agricelture. The third will srrive te creste mew
plaat hybrids throwgh genetic manipulation, while the
fourth will comcentvate om the sdvancement of
cubryo—-transplanting swd wicro-sergicsl methods.
(Sowrce: Asis-Pacific Tech Momitor, Merch-April 1986
and Rumgsr rian Experter, Vol. 3%, We. 5, Mey 1986)

Irelond

Biotechnology incestive

The Irish Covermment, in sssocistion with the
Wstionsl Boerd of Science and Tachnology (NBST) snd
che Industrisl Development Asthority (IDA}, is
cresting s $10 million fund te suppert the
establishment of four centres of excellence in
biotechnology. The centres’ sress of emphasir will
be imwsncdiagnostice snd mesmslion reproduction of
cells, food and plant technolegy, moleculsr genetics
ond microbisl fermentstion. The centres will be
boged in vniversities and supported vith funds frem
industry and government snd sre expected to
eventeally become self-supporting threugh contrect
vesearch.

- Uader their co-eperastive RED Crant Programme,
llﬁnlll‘mqto”nrcmotth:mt
of co~eperative wai destry prejects. Taeir
strategic Resesrch Gramt Pn._ sepperts basic and
_applied resesrch programmes in acedemic imstitetiems.
In sddition, IDA spensers intermatiossl pregrammss
gined at obtaining resesrch cestracts for aciestists

--;-—

.4t Irish waiversities snd sttracting forecige imdustry.

‘ The Irish Covermment offers a variety of tax sad

other financisl incestives te emtice sew busimesses,

iltl-iiu 8 saxisum 10 per ceat tax em curperate

mmtoqtothyura“ (Sewrce: Eurepess
Scignce » Nay 1906)

‘Israel’

>

-, New lsberatery teel for micrebielegical

(%

) O-c of the west basic teols in micrebielegical
research and diagwesis is s small wetal or plastic
_zred with a tiny lesp st the end of it. It is weed te
test an cavivewsestal, feed or clinical ssmple for
the presesce of becteris, the sasple being
transferred by meons of the leop ente s sterile
lrwtb wedius, wowslly ager. The precedere, terwed

'Ciletion stresking”, has wewally been dome with a

- platines or chrenivenickel loop which hes been
stexilized in a flame, cosled and dipped inte the
;semple being ted snd them trassferred te the
gt-tb medien. The loop has te be sterilised seversl
times end stresked vepestedly threugh the agsr growth
widive in erder te dilute the uqlc to s level that
ensures the growth of indi idusl of
bQun-. Diletion stresking with a metsl leep is

" time conswming awd is semewhat risky simce bacteria
-xght be sprayed inte the sir sad imhaled, thereby
couving infection. Dispessble plastic leops, which
are alse weed, commet be sterilized so that seversl
loeps are -u‘d for each sample.

Tve Tel Aviv University researchers, weorking
vith s kibbutz-based plastizs firm, have developed s
grestly improved plestic leep, called the
Welti-Loep. This loop is & slemder, four-sided red
with o loop st one end and s sphere at the other. By
terning the leop 90 degrees st 8 time, the resesrcher
or techmician can wse the sphere to perfers four
o..coking operations. Owmne Melti-lLoep thes repleces
wp to four conventionsl loops. Whem & specific
amownt of fluid is meeded for the sample, the loop st
the other end, which takes wp to 10 smicrelitres at o
time, is wsed.

The nev multi-locop has been develeped by
Dr. Mel Rosenmberg, Nesd of the Orsl Micrebiologicsl
Laberstory at the Ssckler Facslty of Medicine's
School of Dental Medicine, Tel-Aviv University, and
Dr. Exvie Weiss of the Operstive Demtistry Sectiom.
It will soon be produced commercislly by Nimiplast
Cowpany of Kibbutx Lin Shemer. Potents are pending
in Isreel, the US, Japan and ten Lurcpess cowntriss.

(Sowrce: European Sciemce News, April 1986)

Japen
Js

nese biotechnol [ i s

Jspan'’s burgeoning biotechnology serket cul'l be
vorth as such a8 $44.5 billion by the end of the
century sccording to the Jopan Kcomomic Institete.

Joint ventures snd intermationsl markets sre
likely to play sn incressingly prominent role for the
Jopanese industry, perticularly in the light of high
developmant and marketing costs. 1In sddition, the
Japenese Covernment is providing some support with
the crestion of gene banks ond s resesrch dats bess.




Bevertheless, Sepan’s industry continmes te
exhibit weakmesses, the imstitute waras. Japanese
firms may be meglecting belder experinents and swch
caution could bold back say pregress. Te cemmter
this, the institute urges s greater emphasis ea basic

h (s : Zwrepesn Chemical News,
7 April 1986)

Asti-viral sessclonsl aatibedy develeped

Teijin, the Japanese fibre prodecer, has
developed an snti-viral weueclemal antibedy which
attacks the cytemegalovirus that infects patients
with camcer and AIDS. Teijin is plasming te ask the
Winistry of Nealth and Uelfare for perwission te
start clinical trisls and hopes they will begin by
aext Spring. (Sewrce: Eurspesn Chenical News,

5 Nay 1986)

Takeds pushes Erintri: dm_o

Takeds Chemicsl Indwetries is plamming te
incresse supply of drugs te the growing merket for
geriatrics.

One potestial drug ceuld be Avam, expected teo
reach the market between now and T908, sn inprevisg
sgent for cerebral wetabolism whickh conld cure semile
dewentis. The Japawese firm is predicting sales of
Yen 24 billion, yiclding prefits of betwees
Yen 17 billion ond Yen 19 billiem

By the end of wext year, Takeds will have an
awti-estesporsis drug en the market. Currestly,
there are wore thes 4.3 million sufferers of the
disesse in Japen sleae. In allabontio- with Abbott
Laberateries, Takeds is slse preducing
snti-weeplastic sgent. (Extracted !u- Rurepean

Chenical Wews, 19 Nay 1986)
The Letherlands
Eaphasis on biotechwslogy
Increasing emphasis on bietechwology is clearly

in evidence in govermmental programmes and
initistives in the Netherlsnde.

The Netherlands Covermment is tsking sm sctive
role in stiswlating the development of the
biotechnology industry snd offers tex and other
finencial incentives te emerging biotechwolegy
conpanies. These incentives have slresdy led
Centeocor and Melecwlar Cemetics (US companies) te
establish operstions in the Nethérlands. Other
govermment initistives inclwde the Biotscimolegy
Research and Feasibility Stwdies, in which companies
con qualify for swbsidies of uwp te 50 per cent of
their investments in basic research projects. The
Innevetion Stiswlation Scheme emables firwe te spply
for subeidization of RED wege costs. Businesses can
obtsin government loans te seppert the development of
nev preducts, technologies or services through the
technologicsl Duvelopment Credits Prograsme.
Righ-technology grants con totsl 2V per cent of o
firn's investwente in fined sssece.

Bliotechnology research in the Netherlands
emphasises humsn snd veterinary heslth care, the feood
ond beversge industry and sgricwltursl spplicstions.
Dutech compenies active in these fields include Cist
Brecades, Reineken and Akso~Phern. In addition, the
Wetherionds Indestrisl Commission meintaine three
offices in the US te sssist Americon companies in
entering the Dutech morket. The biotechnology
Innevation Rescorch Progrosme, 8 joint cffort of the
Dutch Coverwment, indsstry swd scedemis, sesks te
promete the applicstion of research prejects in
scodonfic inocitutions te sié the Duteh ecconcey.
(Sewrce: EKurepean Science Newe, Moy 1986)

The Betherlonds zatioa for Applied
Scieatilic Research m)

THO was established in 1930 with the sim of
ensuring that applied sciemtific research is put at
the service of the commwmity in the woot efficiemt
wenner possible. TWO is & fully independent,
mon-prefit research orgemization with a staff of
zbeut 3,000 and an samave® research velume of
spproximetely F 1,560 million ($220 millien). Ia the

‘past year THO executed seme 20,000 coatract research

and developmeat prejects commissioned by sbowt 6,000
Duteh and foreign clieats. THO's mejer target growp
is trade and industry, the smell and mediww-sized
firms i particular. Other importaat target groups
are: ceatral and lecal setherities, private
organizations, snd individesls. In seme cases,
collective research is carrie® eut for .peelhc
branches of n‘utry.

™' -il fields of iuterest sre imdwstrial
technslogy, energy, the eavireament, food amd
metrition, beslth, sad defence. Ia this cemmection,
TW0's activities cam te subdivided inte three msjor
categories: explerstive research, applied resesrch,
and the trassfer of kmow-hew. The THO comsists of
eight divisions (each vith its ewn special :iecld of
research) cemprising abewt 35 imstitwtes:

Bistechnelogy:

Ia its research inte the possibilities of
extending the sctive life of enzymes, tie Division of
Techwology for Seciety has achieved wome interesting
resslts from the applicstion of amylase derivatives
as stabilizing carriers for the immobilization of
eszymes. A wenber of wodels have been developed for
describing the mess transfer processes iwm immobilized

s. These sre mov being tested experisestally
with isvertsse ismobilized on slginste spheres.

Membrane technelegy:

In swpport of s project for the enzymstic
hydrolysis of paper, stwdies were csrried out to
concentrate the dilute glucose solutions thus
obtasined. The wethod vas one develeped and patented
by TWO, in which hyperfiltration membrames with both
high and low retention are weed. After experismestsl
research on model solutions, s computer simulation
programne vas developed to determine the optimvm
configurstion st miniswm energy conswmptios.
Compared vith msiti-effect evaporation, emergy
conswmption which is lover by o factor of 8§ sppesred
te be poosible. The experimentsl resslits were in
sccordance with the theoretical basis.

Recombinsnt DNA resesrch:

Research in this ares is done by s mumber of
institetes. Originally, this vork wae carried out
only in the Medical Biologicsl Lsborstory, but sow
seversl institutes (the Rodiobiologicsl Imstitwte,
the Institete for Experimentsl Cerontology, the
Prinste Contre, snd the Coubive Institute for
Cevdiovseculsr Disesses) have topics in their
research progromme vhich rvequire the wse of
recombingnt DUA (rDNA) techaniques. A grest desl of
effort ie devotad to the development of vaccines.
The Medical Biolegical Laborstery has clened
so~cslled "suniliscy proteine” which sre of
importance for the eventusl preparation of s polio
veccine. In collaboration with Biogen, the Primate
Centre has tested the first sctive recombinent DNA
hepatitio B veccing in chimpansees. The other forme
of hepatitis (nem A, non B, and delta) are also being
studied,

The other DMA resssrch currestly heing
wndertaken i primerily concerned vith the ares of




genstexicity (demage coused te DUA by envireamental
foctors) awd the pessibilities of repeiving damage te
the DA which has alresdy occurred. In the ares of
host-vecter systems, progress has been wede wita

illes. This fundasental resesrch is essentisl
in order te achieve the eptimum preduction of rDMA
preducts.

Twwenolegy:

Ismumelogical research is carvied owt by »
susber of institeutes withia the Division for Eealth
Research. The work is simed at solwing beth
imsuaslegical snd now-imswanlegical! problems wsing
imsuwnclegacal technquu. The wide ranging sature of
this vesearch is illustrated by the aumber of
different spplications of measclon:. ssmtibodies
(Mabs) in the programme of the various institutes.
In the Institete for Experimeatal Cerencology, Mabs
sre preduced in commection with the early detection
of tumeurs awd slse for the detectica of smell
quantities of becterial tewins in foul.

In the Primste Centre, Nabs ate produced as
tracers agrimst certain sub-tjasses of white bleod
corpuscles which sre a facter im the rejectiom of
fereign tisswe. In the Cevbius Institute for
Cardievasculer Disesses, Mabs sre produced agsinst
] and apoproteins fer use im basic resesrch
studies and in sssay procedures.

The orgsa snd bene marrov transplant research
within the se-callod "REPF” growp (Rediobiolegical
Institute, Institute for Experimentsl Ceromtelogy,
snd Primste Centre) has scquired a comsidershle
reputstion in the field of preclimnical research (in
rhesus monkeys). In this work, Mabs play e
importaat part, both disgnostically and
therapewtically. It has been shown that certain lubo
from mice, directed sgsinst human tisswe
deterwinants, can be uped to prevent the impending
tejection of 8 kidney tramsplant. The immumologicsl
resesrch is also corried ouwt im conjunction with
gemetic resesrch in view of the hereditsry
transwission of certain tisswe ch eristice
can predispose s person to disesse. In this comtexnt,
work is being carried owt with rhesus monkeys wsing
model systems for rhewmstion, msitiple sclerosis, and
ALDS. .

2 ol

The Central Institute for the Breeding of
Laborstory Aninsls supplies laborstory animals to
custemers outside TWO (indwstry, wwiversities snd
other institutions). The centre slso produces
specisl lsborztory animels for specific pwrposes
closely linked to the programme of varicws
institutes. In the field of breeding and msintensnce
of rhesus monkeys snd chinpanzess, the TWO Primste
Centre occupies 8 wanique position in Rurope. There
is s clesr tendency to ntrate h on

» niutu vhere the most expertise is
svaiisble. This means that clients oftem subcomtrect
their verk to the Primate Centre. An isolscion
building developed by TWO is aveileble for cerrying
out tests wnder comnditions of s(rict isolstion. In
this building, wvork on primetes invelving virvses end
other potentially dengerous msterisl com be carried
ost wnder safe conditioms.

Ionizing radiation snd cencer:

The Radicbiological Imetitwte's research
progromme ie concerned vith the role of fonizing
vodiotion in the genesis ond slso in the treatwent of
cancer. Psrticulsr sttention is poid to the possible
effects of reguler exposure to relotively swsll
smownts of vedistion. Among the methode weed arv
tiosve-cuiture techniques which are extremely weefoul
in favestigstione into the occurrence of walignant
changes in celles afcer exposure to radistion.
Epidemiological dote from fundemental research thet
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relates te the ef in sfter
expesere te relatively high doses of ieanizieg
radiation are wsed te calculate the risks of the
eccurresce of cancer at low deses. (Extracted from
Eurcpean Scieace Bews, June 1986)

Saudia Arabia

Blood imperts bammed

Saudi Arabia has basmed imports of bleod im as
sttempt to prevent the spread of AIDS. A campaign to
increase local blood Jomstions is wow wader vay.
Incentives for demors include exemption from fees for
driviag 1li and a d found te be suffering
from any disease will be given free medical trestmesmt.

Kowait, weanvhile, is setting up the Middle
East’s first AIDS research ceatre followiag a
regional conference on the disease held there last
March. (Sowrce: Mew Sciemtist, 10 April 1986)

Spsin

Centre of Molecular Bislegy, Canto Blameo
THadrid)

The Melecsulsr Biolegy Cemire is lecated in
Canto Blanco, 8 suburd of Madrid, omn the same conpus
as the relatively nev Autonomous University of
Madrid. Although the Cestre is affilisted with the
wniversity, its primsry functiom is resesrch.

The Centre vas orgenized in 1975 with the sim of
providing aw interdisciplinary research centre, wsing
8 common technical departmeat, materisl,
sdwinistrstive resources, etc. To forw the Cemtre,
three institutes - one from the wniversity sad [two
from the Bigher Scientific R h C il -
with the Sectiona of Developmentsl Cenetics of tlle
Cowncil. They kept their sutomomy but slso developed
collsborstive programmes vithin the Centre and with
the vniversity. G. Ramirez is the presest Director
of the Centre.

4

A representstive governing board oversees the
sctivities of the Centre. This board is the chief
governor and executor of th: Centre. WHewbers inclwde
the Directors of the three Institwtes and of the
Section of Developmentsl Cenetics, the sdmimistrator,
four research persounel representstives, and two
representatives [rom the technical department.

The Spenish Covernment has invested substantial
funds in setting up the Centre, ss the hildin- sre
modern vith well-designed laborstories comt:s ining
first-class equipment.

A vide range of resesrch projects is being
carried out; additional projects emphesizing the wee
of recombinant WA wethods sre being initiated.

Some tesesrch projects st the Centre of
Molecwlar Biology are: Metabolic regulstion swd
. ging; Chromosome structuze snd function; Moleculsr
biology of development im Drosophils; Africes swine
fever (ASF) virus; Regulstion phencmens in neural
development; Developmentsl intersctions bestween
Schvann cells and periphersl sxome; Monoclonsl
antibodies aguinet developments]l weursl sntigems in
Dro;z&ih Nela stes; Cenetice of worphogenesie
™ runi“u, a “btiu and chesotherapeutic
sgente; Blology of animel virve infectionm.
(Extrocted from Luropesw Science Wews, April 1986)

Sveden

Biotechnology venture

As 8 result of discussions in the past yeor
batwsen Alfs Lovel and Pharmecis, the tvo companiee




sre to form a Vintechwolegy vesture that will sepply
equipment asd ¢;stems for industrisl scale
mansfoctering.

The tvo Swedish firws plaa te pool their
kaowviedge of separstien techmolegies and
fermentation. The wew firm will incorporate Chemap,
the Alfs Laval biecechmolegy centre, and most of
Pharsecia’s process separstion divisieon incluwding an
animal cell culture wait. (Sowrre: Eurcpean
Chemical News, 7 April 1986)

United Kingdom
Leukasmia centre

Britain will have the vorld's first research
centre dedicated to imvestigating the link betwees
levksenia and retrevirus. A medicsl charity, the
Levkaenia Research Fund, will spend £2 wmillion ever
the mext five y#ars om the ceatre, which will be
built at the University of Clasgow.

The chnty sls: -funds twe other centres
imvestigating differe /mn of work om
lewkaemia. Owe exsmiies the epidemiology swd the
other researches inte the cell biclegy of the
disease. The nev certre will come wader the
Department of Velerin:ry Pathelegy of the waiversity,
led by Willism Jarrett, vho is s world authority on
retrevireses.

Stedies carried out at Clasgow University have
L that lewkaemia in cats is wewslly associsted
with infection by & type of virus kmowm as a
retrovires. Another retrovirus has been showm to be
the cavse of one rare kind of human lewksemis snd yet
swother is known to cawse AIDS.

One of the Levkaemis Research Fund’s other
centres has found that leukaemias occur in

geographical clusters and that similer pstterns occur .

in animsl levksemiss. The Wumsn Leuksenis Virus
Centre, as the nev centre at Glssgow is called, wvill
study the cavses of these cleusters. (Source: MNev
Scientist, 1 May 1986)

Production of monoclonal sntibodies agreement

Celltech, Britsin’s lesding biotechmology firm,
has signe’ su agreement with APV Intermstionsl,
covering large-scale mommslisn cell culture
technology.

APY is to offer cell culture systems for the
production of monoclonsl sutibodies and recombinant
products based on design licensed from Celltech, The
biotechnology company curreatly operstes two
1,000 litre sir-lift fermenmters instslled by APV ot
its Slough culture-products fecility.

The engineering company intends to offer culture
systems based on the Celltech set-wps with 100 litre
ond 1,000 litre copacities. The package will be
custon-designed snd could include eicroprocessor
contrel systews and dowmstresm squipment. The
compeny hes slresdy quoted om s 100 litre system for
Svligsris, vhere it operates s jeint vencure with
Biolnvest.

The link-up between Celltech and AFV comes owt
of s three-year development effort by the two
partaers. APV reckons the equipment vill help
companies overcows the hurdles many firws face in
scoling-up biolcgical products for clinical trisle
snd morketing. Calitech has produced over s kilogram
of antibody st Slough.

Celltech is also prepared to consider licensing
of ite process technology, including
wonoc lonal-producing hybridoms. Preliwinary
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discessions have been held with lnlgnru. (Extracted
from Eurepesa Chemical Mews, 5 Moy 1906)

Fermentech seeks partmers

Fermentech, the UE-based bistechaolegy coupeny,
is seeking parteers with prodects te expleit ics
techuolegy. The firm has mow completed the
developaeat of & contimwsus fermemtstiom process
though it tequires finme twaing for specific preducts.

Owe precess slready developed is for the
production of hyaluresmic acid wsing & Streptoceccal
strain. The fermeststion is capable of remming for
were than 2,000 hours swd preduces the ssme smoust of
purified hyslerowic acid from 4 litres of broth as
S kg of reoiter combs, the conventionsl seurce, wewld
yield.

Interest in the Fermeatech techaslogy is wost
likely to come frem companics that are established in
extracorporesl immwmetherspy asd resal dnlynl. The
firs alresdy has an srrasgemest with Pharwecia which
sells the preduct for eye surgery applicatioms.

Fermentech is slse heping te find partwsrs feor
its Protein A predwct. Swmiteme Cerporatiom is
slready installed as the exclwsive distribwters for
Proteiw A, frem s Stephylecoccus swrews strsim, im
Japsn. The compeny is alse swpplying Inre of the US
with the proteis for climicsl trisls as well as
BioTechwology Ceneral (Israel).

Plans are also afoot te develop fermenmtation
processes ssing recowbinant orgamisms. The prograsme
has yet to be revealed by Fermentech's vemture
capital parest, Skandigen. (Source: Europess
Chemical News, 26 Nay 1986)

UK compsny plans seedling cestre ia Japaa

Tuyford Plant Laboratories, the UK piant tissue
culture concern, is plasniag to establish s Japanese
seed resesrch imstitute to be buwilt in 1989 in
collsboration with Nissho Iwsi, s Tokyo-based trading
company. Imitially, the partmers plaas te coastrect
an experimentsl farm.

Wissho lwvai and TPL have been partmers since
Avtumn 1984 vhen the Jspamese firm becawe the UK
company’s Far Eastern sgent. The UK company producss
seedlings for the Jspamnese msrket wsing its plaat
tissue culture techmology.

Under the proposed desl, both the experimental
form and the nev institute will use the UK comcern’s
technology to raise tissue culteres of Jspsness
orchids and breeding of gerbers and carmation. Using
the techunology developed by TPL, plants can be
obtsined within six monthe, half the time token for
conventionsl methods. (Sowrce: BRuropesn Chemical

News, 2 June 1986)

United States of America

Biotechmology compsnies to form imsurance company

Representstives of fifteen companies met in
February to formulste plans o create s sember-owned
captive iuunuec company. The workshop,

d by the A istion of Biotechnology
Co-'niu (AXC) snd Johnsom & Riggine, internstiomsl
insurance brokers, included participsnte from the
United States, Cansde, Isrscl, Jopan and the United
Kingdom vhich do business in the United Stetes.

The participents formed an ad hoc working group
vhose objective is to formulate end Teplement plans
to create & captive insurance compsny withis four or
five months. The mesbers of the working group will
form the company snd decide the types of riske to be




covered, extemt of coverage, risk memagement
programmes sad the fimal structure of the iaswraace
ceapeny.

The imitial fecus of the cesmittee’s efferts
will be te survey the waderwritiag expesure of the
ad hee p-rtl.n.mto. From this survey, the imsersace
mr— s specifications for the captive insurence
conpony will be forwslated for sdeption by the ad hec
grouwp. The scepe of the insursace coverage being
discussed includes cemmercial gesmersl lisbilicy,
pradect lisbility, lisbility fer climicsl trisls asd
directors’ sad officers’ lishbility. Nembers will
come regether te determine which risks they are
willing te swtuslly insere, develep less prevention
pregreames U7 sssist participemts ir reducing
ingurance risks and exposures, sad d termime what
level of risk the captive will cever and vhat level
of re~insurance will be perchased.

Por further informetion om the ANC's ad hec
insursnce working growp, ceatact ASC's Gemeral
Counsel, Bruce F. Macklier, at ABC's hesdquarters,
1220 L Street, W.W. Swite 615, Veshingtem,

D.C. 20005, 202-8A2-2229, (Sewrce: ConeSATCH,
Februery/March 1986)

Regulstion sad academic industry ties

Recent stwdies of the biotechwology industry

1 twe impertant treads. Firet, the indestry has
invested heavily in academic science snd may be
supperting up te ene quarter of the wmiversity
resesrch im bietechmology. Secomd, private
investment capital in biotechmolegy has diminished
significently since 1983. Both these treads are
inportent for wnierstanding the cucrent regslatery
enviremment for biotechmology, snd the respemse of
the public sector and scademic commwnity to comtrels.

In 8 study directed by the Centre for Nealth
Policy snd Mansgement st Hsrvard Usivarsity
{published in Science, 17 Jammary 1986) 106
biotechnology Tirme were interviewed, approximstely
one—third of which were Fortumne 500 firwms. Tie
sethors of the study estims:e thet &6 per cent of all
biotechnolegy firms fund waniversity They
reported that 21 per cent of the nor “ortwme 500
companies interviewed funded scedemic sciemtists who
held "significant equity” in the compeny. These sre
the conditions thet foster cemflicts of imterest
swong wniversity faculty who wvalk a narvow path
between their academic snd commercisl
cresponsidilities.

The Nsrvard study slsc reported that 32 per cent
of the intervieved firms provide support to gradwete
s.uients and post-doctorsl cemdidates. Of thess
firme, one-third require thet "students must work o
problems or projects defined by the company, work fer
the firm during the summer, or work for the coupeny
after completing their trsining”.

In snether iwportaat reswlt, the ssthors
estisate from their dote that 41 per cemt of th: US
biotechnology firwe with university offilistions have
derived st lesst one trade secret from the work they
have funded. This is s clesr indicetion that the
protection of proprictery informetion snd the
emergence of "limited secrecy”™ have become normslized
behaviour in the current resesrch environsent. In
this regard, the US Pstient and Trademerk Office
teported thet, betwasn 1971-1984, 26 per cent of the
pstents grented in biotechnolegy of US origin
originated frow wnivevoities. The conbined effect of
in~hovse potesting snd externslly-negotisted
proprictery infoerwstion sgreements has drasmatically
sltered the culturs of biological ressarch.

Other otwdies of the biotechnolegy indwetry
indicate that there has been s rapid decline in
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private investsents frem $847 williem in 1983 te
$200 willion in 1985. According te Sciemce

(3 Jamsary 1995) the botteming out of investment
capital is having several effects ou mew
bictechaology firws. First, meny firms are
develeping cleser slliamces vith sajer cerperstieas.
In seme ceses the large compenies are either buying
biotechnslegy firws outright or purchasing equity im
then. Seme of the smuller firwe that sre resaing lew
ie venture capitsl ot are havisg difficeley
attrecting public investments are limiting the scepe
of their preduct sctivities, giviag wp the ides that
they will preduce a significent preduct or turning
tevard larger coupanize for ceatract resesrch. A
fira’s veed te indepenience may depend wpom its
ability te get preducts te the merket before its
epersting capital is depleted. As a result, the
sascent industry is putting comsidersble pressure om
regulaters te ease wp on cestrels.

The sggressive efforts of Advanced Cemetic
Sciences (ACS) of Cekland, Ca. te field test becteria
with the trade nome Frostban, geneticelly medified te
ishibit ice-wecleatiom, is illwsterstive of the
intense competitive emvirsmment. Peblic imterest
growps have asked EPA te take 8 slew course of sction
in evaleating the deliberate relesse inte the
envirsament of gemeticdlily wedified orgsnises. These
requests have bees met with tcnbodn; statements
frem the ind etives, expr d through
congressismal l.‘ M lpokcmrnu. waraming that
the American lesd in biotechmolegy is being
jeopardized by delays in preduct sppreval,

Recently, ACS has been cited by EPA for carrying
out wassthorized field tests of genetically wodified
organises. The perwit for field teosting has been
suspended and AGS has been fined $20,000. EPA has
mot prowsligsted gemeric testinmg stamdards for
assessing the risks of gemetically wodified bacteria
notr has the agency issued stamdards of comtsimment
for greeshouse tests. Curreatly, there is s winimm
burden of proof for demomstrating that s deliberate
release is safe. The fact thet the vast msjority of
soleculsr gemeticists sppesr to be sstisfied vith the
stete of affsirs revesls wore to ws sbowt
scadenic-industry linkages snd the intemse

petitive emvi than it dees sbout objective
risk sssesoment. (Sowrce: GCeneWATCHN, Febrwery/
March 1986. Articlc written
Sheldon Krimsky, Ph.D.)

Cetus links om drug delivery

Cetus has sigr~d & joint sgreement vith
Intelligent Medicine to develop snd market mev drug
delivery systems.

The Emeryville, Californis-based biotechnology
concern vill bave sn exclusive worldvide option on
certain Intelligent Medicine products. Cetus
sanufectures proprietsry drugs snd the gemeric
snti-cancer drugs developed fros ite joint vestwre
with Ben Venue Laborstories.

Intelligent Medicine, bosed in Denver, Colorado,
has sirssdy developed a wesrable pump, Intelliject,
vhich con deliver multiple pre-progrommed doses of
drugs to patients. The partasrs plen to develop
Jointly certein other delivery technologics such oo
peckaging systems for drugs, (Source; ELuropesa
Chemical News, 12 Msy 1986)

Clinical tests

Enso Biochen is planning to start clinicsl
evslustion of the first gene~spliced test for the
identification of gonorrhes. Baved on the firm's
proprietary son-radicective DNA probe techmology the
test will provide physicions vith o faster, wore
specific means of detecting the disease.




Approval feor the test will be neught frem the US
Foad sad Drug Admisistratien by the compamy withia
the yesr. A test for the herpes virws, based em
similer techmolegy, recently received FBA approval.
(Seurce: Eurep Chenical Bews, 26 May 1986)

US bietechas) firms attract wew funds ia
share isswes

Twe ¥S biotechnolegy conpenies, Califermia
Bistechnology and Immwmex, are te besst resear.h and
developasat efforts follewing successful share isswes.

Californis Biotechwslegy intends te stresgthen
its 4D commitwent. The compaay plams te expand its
Wountein View facilities and concentrate om bringing
ite predwcts te climical trials. Curvestly, the firm
has three prejects im trials with a further seves
poised te ester vithin the year. It fecuses much of
its sttestion on cardievascular, esti-inflammstery
ond pulnsusry therapies. Three msjor preducts sre
bumen lung ssrfsctant - uwsed te treat premsteure
infants with respiratery silmemts - s trisl
sstriuretic facter - & hesrt peptide that is beth
divretic snd s vasedilaster ~ and sn epidermel growth
facter te stimwlate growth of skin and other tisswes.

Compony ocientists recently revesled that they
have sccomplished the first successful clemning of
fibroblast growth facter (FCF). This geme is
believed te be criticsl to the bedy's shility to hesl
skin injuries and wowands. Fibroblast grewth facters
mey trigger bleod 1 development during vownd
healing and tumour grovth. In sddition te helping
repair injored skim, imhibiters of FCF cowld be wsed
to treat twmowrs.

Isswnex Corp. plans to wse the mevly scquired
funds te expand resesrch in its receatly imitiasted
jeint venture vith Eastmen Kodak snd for the
mensfactere of lymphokines. The compady is poised to
conduct 8 feasibility study for the expamsien of its
msmufacturing facilities.

Temunex has & cosple of products spprosching
clinical trisls. In the mext few months trisls with
interleckin-2 sre to start with s clinmicsl
investigstion of colony stimslsting facter.

(Source: EKurupesn Chemical News, 16 April 1986)

US chewmicals firms invest in biotechnology
Companies

Two US chemicals firms sre continving to expand
their biotechnology interests. Both Ractmsn Kodak
ond D Pont have snnownced plens to fund research

d d by bi haology companies.

Kodak end Cytogen hsve signed sn sccord to
develop monoclonsl sntibody comjugstes for the
in vive diagnostic imsging snd treatmeni of hwman
cencer. By collaborsting with Cytoges, Lodsk will be
stretegically positioned to stteck the csncer
disgnostico and theropies market.

s Pont is also escablishing fteelf further in
the Jicel sppplications biotechuology merket. The
company has finalized an arrangement vith Molecular
Biosysteme (MBI), the US biomedical owtfit. Under
the terms of the agreement, Dv Pont will receive
enclusive merketing rights in Zspan, Teivan snd Sowth
Koves for WB1's proprietsry DA probe technology.
(Extracted from Europesn Chemical Bevs, 26 May 1986)

Mnlecular Cenetics sesd firm

Molecular Cenetice io forming s wev cowpany thst
will produce and sell corm in the US in collgborecion
vith Terre Internstionsl, the lergest US independent
distridutor of seads. The company is slvo expected

te samsunte the scquisition of a seedcorn firm in
Eurepe seme time this yesar. The desl with Terra ie
teo compl t the biotechaslegy *s busi
plan. (Extracted frem Eurepess Qhenical News,

7 April 1986)

AIDS will iecresse temfold in the ¥S

America foces u temfold imcresse in the wwaber
of people suffering from AIDS ever the mext five
years. The threat is cowsing pebliz health officisls
in the US te re—ergamize their atteck om the
disease. Their attemtiom is shifting te prevestion
after the release of downting figures ea the
disease’s spruad ~ 270,000 pesple will have
contracted AIDS sud 179,000 will have died of it by
1991 - cowpled vith pessiniss ever prespects for an
early vaccine ex ireg trestaesmt.

The Coverament’s Twblic Beaslth Service will be
“refocusing™ its geals Jeor the mext five years is the
light of the latest data. AIDS will become one of
the top 10 killers in the US, higher thas car
accidents, for instemce. The medicsl cest te the
wation in 1991 could be $8-816 billiea.

There sre wow 1 to 1.5 million pesple in the ¥S
infected with the AIDS virws, perheps 20 per cent of
vhon will develop AIDS, and all of whea sheuld be
considered carriers of the disesse.

The mev consensus emerged from a meetimg of 85
experts ow AIDS held im West Virginia. The experts
conclude that Lhere must be grester cuphasis on
counselling these at risk whe sre wet yet infected.
(Extracted from Wew Sciemtist, 19 Jume 1986)

AIDS resesrch: New fowndation begins werk

Sepport for research inte scquired ismwwme
deficiency syndrome (AIDS) has received s boost fros
the Aserican Foundetion for AIDS Research (AsFAR).
The nev foundation disbursed 20 gramts totalling
$1.1 wmilliom, wostly for basic research on the
biology of the virus assecisted with AIDS, with s
swsller number for drug development and
epidemiology. AaFAR’s scientific advisory committee
wvas leoking primerily for projects demomstrating
"fresh .dess”, sccording to a spokesman for AaFAR.

AaFAR come into existemce last Septesber vhen
the AIDS Medical Foundstion, based in Hew York,
werged vith the Nstionsl AIDS Research Foundatiom cf
Los Angeles. Actress Elizsbeth Tsylor serves as
AaFAR’s nstions] chairmsn, and has been sn active
force in fund-resising. In futere, AeFAR hopes to
move ite finsncisl base svay from specisl
fund-raising events to long-ters commitments from
corporations snd philenthropic fowndstiews. Although
the $1.1 willion offered by AaFAR is only s swall
fraction of the $273 willion AIDS budget of the U
Public Nealth Service, there is slvays eathwsisre for
8 nev source of funds. (Source: MNature, Vol. 321,
12 June 1986)

WAS to sssess AIDS resecarch and prevention

The Natioasl Acedeny of Sciesces snd the
Institute of Medicine have begun & six-month study to
sssess nationsl strategies concerning scquired immune
deficiency syndrome (AIDS). Vunded by s comsortiue
of privete foundstions, the study aims to identify
policies thst are most likely to sccelerste
development of effeccive resesrch prevestion and
teeatment of the disssse. The study will be
conducted by two panels. One, hesded by
Devié Bsltimore of Whitehesd Inscitute and
Massachusetts Institute of Technology, vill exemine
vhether the current AIDS resesrch e¢ffa7t watches the
seriousness of the AIDS problew and whether




spprepriste segments of the resesrch commwaity are
being vecreited inte AIDS h. The d
ponel, chaired by Shelden 2. Volff of Tefts
University Scheol of NMedicine and the Wew Englaed
Wedical Cestre, will lesk at the epidemiolegicsl
evidence om AIDS imcidence, review the effectivemsss
and cost of variews treatwest pregrammes sad sssese
the merite of Jeblic health snd education measwures
for slowing the spread of the disesse. (Sawrce:

Chenical and Engineeriug Bews, 26 March 1996)
Wnion of Seviet Secialist Republics

Sew trestmest for sewage

The Seviet Unien’s State Committee for Sciemce
and Techwoleg)y is recommending that a mew biolegical
actled of treating sewrge and icdustrial weaste sheuld
be istveduced.

A pilet plaat trestisg 2,500 cubic metres of
weste weter a doy is sliresdy epersting in Mekeyevha
in the Deactsk region. The plent, designed by the
Hekeyevks Civil Engineering Institute, comprises a
long tank comtsining weter which is kept at beoiling
point by bot sir. Inside the tank sre frames with
fibyegisas thresds covered with sicro-ergenises which
behave s a filter. Inlet water contsins wp to
15 milligrems of impurities per litre. After
filtering, the impurities are reduced to 2 milligrame
per litre. (Sewrce: JNew Sciemtist, 19 Jume 1986)

C. BRESTARCH
Research on humsu gemes

Renin ishibiter may costrol high bleod pressure

Conpownds chst inhibit tiae kiduey eszyme renin
mey be effective in controlling high bleod presssre.
Wost renin inhibitors fewnd to date have wot beem
therspewtically effective becawse they sre not
sbsorbed when taken orally ~r sre quickly brokes dowm
is the bloedstresm. Cowpster modelling techniques
have sllewed resesrchers sr Abbott Lsborstories to
fdentify much smaller mol-cwles that may be sbsorbed
and will net be brokem dowr so quickly, bet still
vetsin the potency of larger imhibitors. The 4i- and
tripeptide snslogs ere wore 11 -ely to be
pharmecolegicslly useful thar _ay remia ishibitors

yet developed.

Rewnin ishibitors block sm earlier stage in the
regulation of bloed pressure than do existing blood
pressere wedications. Renim triggers s cescade of
enzynic steps that prod sngiotensin II, which
constricts blood vessels. Captopril snd enslapril
contznl blood pressure by blocking angiotensin
converting ensyme (ACR), vhich is imvolved in some
other biochenical processes besides the production of
angiotensin I1. The existing blood presswre agests
have therefors sor: wadesiravle side effects. Renin
sctes enly on sngiotensinogen, the first step in the
preduction of engiotensin II. Blocking renin's
sction should therefore have no side effects.

(Extracted from Chemical swd Engineering R
5 nsy 1906)

Nalignont melsncms trestmsnt

A moncclons] sutibody linked to s toxin can
effectively trest malignent welancws, sccording to
resssrchers st Xoms, A ricin-linked wouse momoclonsl
ontibody aduinistered to 22 pstients vith metsststic
welignent melancus schieved objective responses in
10 »f 221 potients and stabilised the disease in five
others, BSide effects included s decline in serw
slbwmin in 20 patients, wvhich in ture vas sssocisted
vith falle in serwe protein, weight gsin and occdens.

Other side effects included malaise, wyslgia, fever
snd less of sppetite. All side effects wers dese
related snd reversible. ES Vitetts of the Dmiversity
of Texas Meslth Scicace Center (Dellss) bas isdicated
that trestment vith s immuastexin preduces an immwee
respense vhick in turs reduces twmer size, explaining
late responses due te an immwes mechsuise rather tham
the initisl injected dose. (Extracted frem Medical
Vorld, 12 Nay 1986)

Coutrel by mstermal genes of enbrywamic genes

Enbrye develepmeat is guided by materasl gemes
for st least the first few howrs, wntil esbrymmic
geses become active. Research by D. Heltem of
Recrvasd Vniversity inte experinests with the freg
Xewopus indicate that msternal geses slse exert
centrel evzr the embryesic geses after they have
become sctive. Part of the contrel is due to
differential concentrations of ssternsl asssesger MMA
in the esbrye.

Among the first gewes expressed in the embrye
are these thet encede for preteins that mske wp the
filaments that give structure te the skim, which is
the first ergan te differestiste, accerdisg te
T. Ssrgent and 1. Devid of the US Nstiemal Institute
for Child Hesith and Development. GCene expression is
met triggered by coemtact with other cells. The main
sesns of differentistion is sppereantly the
suppcession of geme activity.

According te J. B. Curden of Combridge
University, s gene for ssicle preteis is activated
slightly later thaa gemes for keratim, the geme being
turned on only in cells that later become wwscle.
Only cells in the middle two of four tiers of cells
in the 32-cell enbrye com become muscle. Only cells
in tier three produce a mwscle-inducing substance,
which diffuses into tier two. (Extrscted frem
Science Sevs, 24 Msy 1986)

Interleskin-2 wsed to cuwiture lymphocytes

\ccording to resesrch being carvied out by
$. Rosesberg of the Mationsl Camcer Institute,
sdoptive immumotherspy would cuitwre lymsphocytes im
iaterlevkin to tern thes inte killer cells for cascer
trestment. The iaterleskin-2 wsed to culture the
cells is mede with recombinsat DEA techwnology.
Lywphbocytes trested with IL-2 are able to bresk dova
fresh twwor celle in vitro., The lymphokine-sctivated
killer (LAK) cells can eves destroy twwor cells that
sre resistant to matersl killer (MK) cells.
LAK celle snd IL-2 are reinfused into the patienmt.
It is thought that the LAK cells preliferste in vive
wader the inflvence of IL-2. LAK cells dissppear
when IL~2 pdministration ends.

IL~2 slone has sa sntitumor effect, presumsbl
becsuse it produces LAK calls im the body, but to
effective, IL~2 slome must be given in very high
doses vith unscceptably toxic side effects. The
combinastion therapy of IL~2 gnd LAK alev produces
cide effecte such so chille, fever, mslsise,
bresthing difficultics snd abmormsl liver fwactionm,
but 14 of &1 cancer patients have shown regression of
advenced concers vith the trestment. Despite the
fsct that s number of chese patients have since
telapsed snd sowe have died, tesesrchers are
optimistic, because the trestment did csuse sowe
fimprovement in edvanced tumors that heé mot responded
to sy standard therapy. A major sdvantage of the
wev tresteent {o that LAK cells do not sttsck normal
cells. (Extracted from Wew Scientist, 8 Mey 1986)

Chemical csuse of Wuntington's chores

The chewmical cavse of Nuntington's chores has
been identified by researchers at Nsssschusetts




Ceneral Beepitsl. Quinolinic acid, & wormsl brainm
cell metabolite, kills neurcaes containing GABA and
substance P but spares mtereuss ceutaiwing
semsteststin snd scurepeptide Y. Other excitetexzins
kill the cells irliscrimimstely. QA does met hare
young rats, but csuses the effects of Buatington's
chores in only weture amimals. The mevrenes that are

pared cam pp 1y metabolize QA quickly. QA is a

1-breskd preod: of tryptepben, and in mevesl

people it is precessed for emergy preductioa or
systhesis. Semshow, the gene for Wuatingten's cheres
alters the metabelise of tryptophon or uiwslinic
acid. The gene night affect wptake of the scid by
brain cells. The discevery will allew researchers te
begin Issking for s wey te coumteract the destrectios
cossed by QA. (Extracted frem Mew Sciestist,

2 n-y 1986)

Research _inte bets thalassemis geme tramsplamt

£ hereditary defect in mice similar te beta
thalassenia has been corrected by transplamting the
proper gene iste repredective cells, accevding te
work carried out by K. Chads snd F. Constantini of
Columbiz University. A beman beta-glebin geme was
tronsplanted inte the mice. The tramsplented geme
was asctive euly in red bleed cells, where it movmally
scts, and was expreseed at the apprepriate time
during fetsl development and in adult red bleod cells
(but mot in embryeanic red blesd cells). Regulstery
instrections for the geme apparently sre lecated wesr
the gene itself. The tramsplast is slso impertamt
becouse the 'bad’ geme for beta thalassemia is still
presest in the treated mice. Ceme transfers inte
hunen bene marrew cells sre imminent, althowgh it is
»et certsin that the geme will be sppropristely
expressed in mans. (Extracted from Sciemce News,
25 May 1986)

Bowe-marrow traasplaats

Boaes, besides forming skeletons, house the
sarvo= vhere the key compoments of bleod - red cells,
whit: cells and platelets - are produced. When
something is awry with the marrow drastic actiom is
weeded, ouch as 8 transpleant of heslthy merrow from
somebody else. This has proved easier said than
done. HNistocmpsatible merrov transplants - often
work well although except when donor snd recipient
are idestical twims totsl histccompstibility hardly
exists. In almost all cases only s pastislly mstched
donor is availsble ~ s pareat, brother or sister, for
exsmple ~ snd the transplant may them attack the
recipient’s ti to s life-threstening
disorder known as graft-versws-host disesse.

The villsine here are the vhite blood cells
known as T cells. When msture, they sre responsible
for the mismstch between dowor snd recipient snd thus
for graft-versus—host disease. But wvhen they begin
1ife in the marrov ss "stem cells” they are
innocent. So scientists are sesking to eliminate
msture 7 cells fxom domor merrov vhile leaviag stesm
cells behind,

One spprosch that has schieved some success is
to treat the graft before the transplant with
sntibodies that selectively destroy ite mature
T cells. Celle from witiple myelons, s kind of
cancer, are immortal and so can be nede to_produce
wnlinited smounts of monoclensl entibodies by genmetic
engineering.

So far, howvever, an slternstive technique hee
resvited in fewer failures, Purified voysbean
extract reduces the number of ssture T celle in the
marsov semple that will be given to the patient. The
gemaining T cells are then exposed to red blood cells
from shesp which cauee the cells to clump, When the
marrov sowple iv spun in s centrifuge, the clusps
becoms separated from the surrounding otem cells and
cen be eseily removed,

Pionsered by Dr. Yair Reisser, am Isrseli
scientist, and his colleagues working at the Memerial
Slean-Kettering Cancer Centre im New York City, the
seyshesn sppresch is already saving lives. AL the
Waiversity of Califernia st Sem Framcisce (UCSF), fer
example, prier trestmest of partislly watched doseor
sarreow with seyabean extriact has essbled seven of
nine youngsters borm with severe combised
insenedeficiency syndreme -~ which wakes even miner
infections potentislly fatal ~ teo escape severs
graft-versus-hest discase. Indeed, twe
three-yeer-olds had their trsnsplents se leag age
(twe and three years) that their decters thiak they
are cured.

Neswwhile, the seoyabesn treatmest is slse
showing premise for ether diserders where these
transplants eoffer the best hepe of long-ters
survivel. The diserders include lewkaemis and other
childhood camcers that ne lenger respend te sther
mzasures. (Extracted frem The Ecomswmist,

26 April 1996)

Reconbinsat coleny-stimslsting facter

Saturation of bleed cells is wader the infleence
of growth focters. Omwe swch facter, the human
granslecyte colomy-stimslating factor (WC-CSF), is
being preduced in lerge smownts by s gemetically
engineered Cocherichia coli becterivm and weay scom be
svaileble for clisical trials. The WC-CSF gene wes
cloned by L. Souzs and celleagues at Amgen, Theuwsand
Osks (CA), sequences were deduced feor both the geme
and the growth factor it produces, snd the
carbobydrate constituweat and the wolecsler msss of
the facter were determined. The purified factor
csuses bowe merrew cells to differentiate imte
granulocytes sad mosocytes sad induces some lewkemic
cells to differemtiste into more msture cell types.
Thes, potential wses of WC-CSF for the regeserstion
of blood cells include trestment of immwmologically
compromised pstiests, those with infections, or those
with blood cell disorders like snemia. In additiom,
WC-CSY may imhibit growth of leskemic cells (such as
the myeloid lewkemis cells that have surface
receptcrs for this growth fector) by driving the
cells to differentiste and die so thst they cannot
continue wachecked proliferstion and self-renswal.
(Tource:; Science, Vol. 232, & April 1986)

How camer cells foil toxic drugs

Cancer patients wndergoing chemotherspy
trestment throwgh the use of cytotoxic drugs sad who
respond well in the esrly deys of trestwent becoms
insensitive to the drugs leter en. Worse still,

hers have found that once mslignant cells
become insensitive to one drug they become resistent
to s whole range of warelsted cytotoxic drugs, For
exsmple, twmour cells exposed to certain sntibiotics
that isterfere vithk the manufacture of DHA can become
unresponsive both te the sn-ibiotics snd to vimcs
slksloids, s group or drugs ‘hat prevest cell
division, The structare of trese chemicals is
totslly different. The omly tl:ing they have in
common is that they sre sl) lipid soluble. It is as
if the cancer cells have learnt o foil the drugs.

Vhen o fentists compared wnotes st s workshop st
the Us Nationsl Institutes of Neslth lsst December,
they s)! hed 4 siniles explanstion as to vhy tumeure
wight re. ist drug trestasnt. What secas to happem is
that resistent cells pump out the drugs as fast o
they sntex, s0 the snti-cancer drugs have mo chance
to demsgs the malignant cells.

It looks ss Lif thie efficient pumping mechanion
sesultes from the production of & specisl wembrane
protein, which has been cslled P-glycoprotein - P for
permesbility. Welecular biologiste have found probes
for looking st the region of DNA chat containe the
gone coding for this protein. Resistant twmou. .ells




often have meny copies of this geme in cach muclews,
which would amplify the preduction of
P-glycoprotein. The mare protein that becemes

i ted inte the cell wembrame, the mere
efficiently the cell can pump sut the damaging drwgs.

Seversl independent experimests, incleudiog seme
work on humen camier cells, sll point te the same
fact -~ that drug resistamte in tumewr cells can be
assecisted with the ever-expression of s gene and the
production of msltiple copies of the geme.

Recent studies on several humssn cercimsms cell
lines shew that the degree of drug resistamce cas be
directly correlsted with gene expression sad
amplificstion. In the iaitisl stages, when drug
resistance begins to build wp, there i & parallel
incresse in the smsunt of messenger R traascribed
by the BIA sequence ceatsiming the
waliidrug-Tesistance geme, but the smownt of DNA
itsrsf does met imcresse. Oumly at higher levels of
resistance is the gene saplified, and then the ce’ls
vegin te prudwce mwitiple copies of the DA
sequence. It seems that incressing expressies of o
previcwsly detmant gene precedes its amplificstien.
Seme vesearchers kive fownd st least twe gemes
assecisted with drug resistance; others have found
as many 88 five.

Kathleen Scetto and collesgwes in Wev York have
fownd thst im Chinese hamster cells thst sre
resistant to meny drugs, st least two relsted gemes
shov differential saplificstion and sltered
expression. lowever, the developrent of resistamce
to one dreg and resistasce to the whole array of
drugs, though closely relsted, are mot coupled.

1f msltiple drug resistance is cassed by the
production of a protein on the swrface of the cell,
then it might be possible to mske sn antibody to
insctivate the protein. The wewbrane would then be
unable to pump out the drugs vhich would temsin in
the cell and continuve to exert their lethal effects.
(Source: New Sciemtist, 15 May 1986)

Bymss genes for colowr visiom isolated

The genes that specify the red, blue and green
pigments responsible for colour vision in humens have
been isolsted by researchers st Stemford University.
The finding opens the door to direct studies of the
three colour vision pigments.

The retins contains two diffetent types of
light-sensitive cells, cslled rods and cones Lecause
of their shapes. Both collect light and pass on the
information it represents. OCines work in bright
1ight end sre semsitive to colour. Rods functiom in
dim light, but sre wnable to distinguish colours.

The molecules in rods and cones thst actuslly
sbsord 1ight sre called visusl pigments. The
chromophore in esch of the molecules is
11-eis-retinsl that is bound to s protein. Pigments
from cones come in three types thst have shbsorption
waxims that mske the cells either blue-, gresw—, or
red-abeorbing; the different shsorption mexims are
at spproximstely 420 mm, 530 nm, snd 560 nm, The
cones sllov the huan eye to distinguish colour. The
broin integrates snd interprets tue signals from them
ss full-colour vision. .

Jeremy Wathans, Darcy Thowss snd
Devid 8§, Hogness of the Stanford medicel school
biochemistry department have identified and sequenced
the genes that encode for the thres different cone
pigment proteine. The deduced saono scid sequences
of the pigments sre fdentical in about 40 per cent of
the amino scid units to rhodopein, the rod pigment
vhose swino scid sequence hod been determined
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previcesly. The resesrchers thimk that, like
rhodopsin, the col pigment proteins form seves
belices and bind retinsl by a Schiff base liakage te
a lysine on the seventh helix. The differeaces im
abserption spectra could be accowanted for by
isteractions vith different meighbouring charged
amino scids. Cemetic studies the rescarchers carried
out vith co~vorkers frem Roswell Park Meworisl
Iustitute in Buffale coafirm the hypothesis that
colour-blind people have a defect in ome or more
types of come pigments. The gewes for the red snd
greea pigments are mnesrly idestical in chemical
structure snd are lecated wext to each ether on the
X chromosene. The genes for rhodopsin and the blee
pigeent are oun different chromssenes, are less
similar both te cach other and to the red and grees
pigments, and may have evelved earlier, the
researchers find. (Sowrce: Chemical and Emgimeering
Bews, 21 April 1986)

Discovery could walock mystery of Alsheimer's
disease

Scientists have found a preteim in the brain's
of pesple with Alzheiner's discase that dees mot
appear to exist in wermal braiws. The protein msy
prov: valeable in diagnosing the disease and may
provide better wanderstanding of its cawse.

The discovery was made by 8 research teas 8t
Albert Einstein College of Medicine led by
Dr. Peter Davies.

Dr. Davies said the discovery had two exciting
implications. The first is the possible use of the
protein for diagnosis. Better sbility to diagnose
the disease would be particeularly importamt becavse
there are many other cawses of wentsl deteriorstion
that csn be confused vith the Alzsheimer’s process but
that cas be trested once their csuse is clarified.
The second msjor implication is the hope of shedding
Light on the of the di The scientists
found the protein ia merve cells thst had mot yet
been demonstrably damsged, suggesting that it
sppesred relstively esrly in the destructive
process. This was s surprise, possibly hiating that
the protein was involved in the cavsstive process.

The pretein was found in relstive sbundance in
regions of the brain kaown to be sffected in
Alzheimer’s, including the cerebral cortex, vhich is
vitsl to mentsl fenctioning, and the hippocaspus,
vhich is important to memory. Most other brasin
vegions were free of it. The protein vas not found
in norms] persons or in patients with other
neurological diseases.

As & disgnostic tool the protein would be most
vsluable if it could be found in spinsl fluid.
Almost equally importast is to snalyze the protein
totally as s step towsrd finding the gene that causes
it to be produced. Scientists have speculsted that s
virus msy be a fsctor in Alsheimer’s disecase.
Discovery of the gene thet goverms the protein might
shed light on this question. Identificstion of the
gene vould also help prove whether the new protein is
a factor in csusing the disesse’s effects. At
present it sppesrs to be unique to the Algheimer's
brain. (Extrected from Internstional Hersld Tribume,
26/27 April 1986)

Two nev AIDS viruses isolsted

Two nev AIDS viruses have recently been
isolated. Scientiote st the Institut Pestevr, in
co~operation with o Lisbon tesm, isolated s nev virus
with s substentislly different genetic composition.
Almost eimultaneously, Narvard resesrchers isolated
snother variant of the AIDS virus, So far it is not
known vhether the two viruses are the seme.




Observers believe the two mew viruses ceuld both
simplify aad cemplicate the task of finding am AIDS
cere. Seo far, there is no indicatiomn whether the mev
vireses cam be detected by those tests already on the
market. (Source: Eurepesn Chemical News,

7 April 1906)

Mew techaique detects AIDS virus

A methed for detecting the virws that causes
scquired immwne deficiency syndreme (AIDS) im celle
from infected individesls has been develeped by
researchers at Cetws Corp. Based omn wvhat is knowam as
DA prebe techeelogy, the technique couwld lead to a
vouting and inexpensive assay fer the AIDS virws.

The sethed invelves amplification of virsl
nucleic scid seq by a techaique called a
polyserase chain resction (PCR) snd rapid detectiom
of the sequences by a techaique called oligomer
restriction (OR) smalysis. Beth techaslegies were
developed by Cetus, based in Emeryville, Calif.,
which has spplied for a mumber of patents on them.

Tests currestly being wsed for idemtifying
individuals vho have been infected with AIDS detect
sutibedies Co the vires rather than the vires
itself. The mesning of & positive reswit from swch a
test, hovever, is smbiguwous becawse individuals with
sutibedies may no leager have the vires awd
individezls with the virus may mot exhibit
sntibedies. Detecting the virws itself is more
wseful both in terms of AIDS Jisgnosis and evalustion
of variouws drugs designed to eliminste the virve.
Unfertunstely, such tests sre iwh-reatly difficult.
In the case of AIDS, they sre parcicularly so because
the AIDS vicws is often preseat st extremely low
levels.

The AIDS virws is 8 retrovirus; its gesetic
materisl is REA. Uhen the virus infects s cell, it
triggers production of sa ensyme cslled reverse
tranecriptese thst csuses the viral RNA to be copied
into DWA. It is this DWA, some of which is
incorporated into the infected cell’s genome snd some
of vhich remains unincorporsted, that is detected by
the Cetws technique.

So far, studies hsve been done by culturing
cells in the presence of AIDS pstients’ blood and
semen. AIDS virws that is preseat in the ssmples
infects the cells snd this infection is detected by
the test. Cetus resesrchers sre working to eshance
the sengitivity of the test so that the virus can be
detected directly im bl ood ssmples from patients. If
these efforts prove swccessful, s DFA probe test
could be developed for introdection and evalustion in
1987, the company esys. (Extrscted from Chemical and

Engineering News, 21 April 1986)
Antibodies used inst core proteins of
XIDY virus - N

Awtibodics can be developed ¢,  inst some core
proteins of the AIDS virws, sccording to resesrchers
at the US Nationsl Cancer Imstitute and
Ceorge Washington University. Antib.4ies reised
sgainet 8 hormone of the thymus glanl ‘ere sble to
block veplicstion of the AIDS virws in suman cells
in vitro, The sntibodigs to thymosin slpha-l
spparently can slso attack the gag protein made by
the virve, in vhich 44~50 per cent of the smino scid
residves sre identical in two different regions of
the hormone and virsl protein. Most research is
focusing on muking antibodies to the envelope
proteins, but these change over time. The gag
proteine are found in the viral core, snd sre
probably less susceptible to changs, meking thes
better suited os & target for veccine~induced

sntibodies., (Extracted from Chemical and Engingering
Wews, 26 Hay 1986)
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Mutent virws worvies AIDS vaccine researchers

Investigators at the Natiossl Cancer Iustitute
is Bethesda, Maryland, have created a sutamt AIDS
virus that sppesrs unsble to kill cultured T4 cells -
the cells of the immume system that die when attecked
by the sormsl vires.

Researchers from the laboratory of Robert Calleo
have been systematically deleting mecleetide
sequences frem the genome of the AIDS virws. They
have then studied the effects of these deletions on
the vires's performence and have showm that the virwe
canmot reprodeuce without & gene knows as tat.
Hovever, deleting tat did mot stop the virus fros
killing T4 cells.

a

Leaving tat imtact, the hers
seversl different pieces >f DEA that code for swother
gene, 3orf, locsted om the right end of the viral
genome. These deletions did mot effect the viruws's
repreduction or ite ability to kill cells. WNowever,
when they also removed part of the geme's meighbour,
euv, they made & virus that replicates itself but
does mot kill T4 cells.

This wutant vires induced cells im culture to
clump ingether, ususlly s sign of iwpendimg cell
death. buot the celture did mot go on to die. The
wetant failed evem to kill a cell lime that is
hypersensitive to the normsl AIDS vires.

The deletion removed the signsal that tells the
eav gene when to fimish meking the virus's outer
coat, or esvelope.

As a result, the resesrchers say, the gene
apparently coatinucs to “"resd” some sequences that
belong to 3°orf as part of the blueprint for the
virus's envelope.

The resesrchers believe that since it is
wniikely that 3°orf is pivotal to the virws's sbility
to kill cells, the key gene must be env. By changing
the size or structure of the envelope protein,
Gallo’s tesm speculates, it made the virus
noncytopsthic, that is it destroyed the virus's
ability to kill cells.

Much of the work on s vaccine for AIDS has
centered on employing env to creste an immume
response. If it also turns out to be the culprit in
cell death, the researchers werm, its uvse in s
vaccine would warrant extreme csution. (Source:

Nev Scientist, 26 June 1986)

Where is the AIDS virus harboured?

Robody kaows vhere in the body the AIDS virus is
harboured. The virus has been found only rsrely in
circulating T cells, probably becsuse it kills the
crlls so quickly. But hers that the
v.rus must be sequestered somewvhere. A group of
investigstors from the University of Viesns snd the
Nationsl Cancer Institute have prelisimary evidence
thet Lengerhans cells, which are immune system cells
that nestle in the skiw, psrticularly in the
epidernis, may serve ss & reservoir for the virus.
Georg Stingl of the University of Viesns presented
thst evidence recently st the asnusl mesting of the
Society for Iavestigstive Dermetology.

Langerhans celle are best known for their role
fn presenting antigens to T celle. They tske up o
foreign antigen and thew present it on their swrface
to T cells, vhich then can start responding to che
sntigen,

Both T cells and Langerhans cells corry the
T antigen on the cell surface; it is this antigen
that the AIDS virus appesrs te recognis. and bind




vhen it emters T cells. So Stingl,

Ervin Tachsuchler, Veronika Groh, and Klaus Koured of
the University of Viemas and Mica Popovik amd

Dean Masn of the WCI decided to set if they could
find the AIDS virus in Langerhans cells.

Skin biopsies from 25 individuals with AIDS or
AIDS-related complex, the syndrome that often
precedes full-blowm AIDS, showed that five of these
people had AIDS virwses in Langerhans cells. The
skin, Msua motes, is the largest organ of the body
and these biopsies were extremely smsll - just
& millimeters. Because they found AIDS virus in
these smell ssmples from one-fifth of the patiemts,
"just think of the tremendous virus load these
persons have™. Sioce they tock omly a sssll skin
sseple from each patient, the researchers casnnot say
vhether those who had no detectable virus in
Langerhans cells actually have infected cells
elsevhere in their skim, Stingl points out.

Since the finding is s0 recent, the
investigators can only speculate on what it means.
But the prime possibility, says Stingl, is that
Lasngerhans cells are more resistant than T cells to
the lethal effects of the AIDS virus, esabling the
infected Langerbans cells to serve as a reservoir for
the virus. (Source: Science, Vol. 232, p. 1197,

6 June 1986)

Resesrch on plant genes

Rice breeding

The basic techniques for the genetic emgineering
of rice have been developed in research institutes in
Japan. The developwent is important not naly because
genetic menipulation has so far been mostly confined
to dicotyledonous plants but slso becsuse rice is the
staple food of half the world's population.

The transfer of genetic material iato cereal
plants has hitherto been held up because they cannot
be infected with the Agrobscterium species which have
provided s simple route to the transfer of genes in
dicotyledonous plants. But two nev developments have
given rise to optimiss that genetic manipulation of
rice will be possible in the nesr future.

The regeneration of whole rice plants from
protoplasts (single rice cells stripped of their cell
wall) is one way. Success has been reported by
Professor Yasuyuki Yamada's group st the Kyoto
University Resesrch Centre for Cell snd Tissuve
Culture. Two industrisl lsboratories, s joint
1aboratory run by Mitsubishi Chemicsl and Mitsubishi
Corporation and Mitsui Tostsu's resesrch laborstory
have slso described regenerstion techniques st
resesrch meetings, EZach group has its owvn wmethod and
it is too early to know which will prove most practical.

Yamads can regenerste tissue from protoplasts by
sdding cslf serum, comsonly used in the culture of
snimsl cells, to his medivm. TFrom one culture cell
line, Yamsds has been able to produce cslli
(undifferentisted tissue) from 10 per cent of
protoplasts, many of which formed roots snd shoots
snd developed into whole plants when transferred to
regenerstion medivm, Although other strsins produced
calli, only one regenersted whole plante and there is
evidence that the adult plante, novw out in pots and
the fislds, sre not entirely normal, Turther work
may thus be needed to make the regenaration method
for genersl use.

The Mitsubishi group, led by Dr, K. Shimsmoto,
appears to have had much broasder success. 1t has
successfully regenersted whole plants frow
protoplasts of five different genotypes, two of thes
wajor commercisl cultivers. More then 300 plants
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have nov been regenerated, snd of these 120 are sow
groviag in raddy ficelds. They cam later be studied
in detail for differemces from the pareat stock.

The innovations behind the Mitsubishi growp's
success is that, instead of making protoplasts from
rice cell lines masintained for a lomg time im
culture, they have iwduced calli from rice seeds.
The protoplasts so pieduced are "yowng” snd have
strong morphogenic poteatial. Ia the past, this
approach has not becan favoured becawse cells in fresh
culture from s:ed do mot divide -~ overcomiag this
obstacle is the secret of Shimemoto's method.

The second group of advamces, for the trasasfer
of foreign genes into protoplssts, has also very
recently been reported, awd depends oa the
observation that protoplasts prepared from cultured
callus cells and treated with polyethyleme glycol
will take up foreign DMA. Dr. Uchimiys's grouwp st
the University of Tsukuba has successfully introduced
& chimaeric gene comtaining en amtibiotic resistamce
gene in experiments of this kind. He was not,
howvever, sble to regenerate plants from the
transforwed cells.

Vith both regenerstion and transformatioa proved
possible, the race is nov on to produce the first
genetically engineered rice plents.

The question remains of what useful applicstion
can come from the research. Rice has been
intensively improved by breeders for almost 8
century, vhile large incresses im production csn be
expected in the poorer countries of Asis simply
through extending irrigstion. GCenetic engineering
may be used to mske things essier for the
conventionsl breeder. Masle sterile lines, vslusble
in breeding nev strains of rice, sre hard to produce
by ordinacy wethods but should be essily made by
protoplast fusion. One protoplast csrrying the
cytoplasmic male sterility factor but with its
nucleus inactivated csn be fused with the desired
strain of rice.

In the longer ters there sre the possibilities
of transferring genes from other ceresl crops that
seem to perfors more efficiently, introducing virsl
resistance genes and sltering genes to improve the
quslity of the seed protein. Agsin, there sre ten
wild species of rice which present sn salmost untapped
reserve of gemetic varisbility. Protoplast fusion
will make it ible. (8 : Mature, Vol. 321,
12 June 1986)

Resistance to viral infection

Plants can be genetically given resistance to
virsl infection, ding to ¢ hers ot
Washington University snd Monsanto. Plants gsin
protection wheu the gene for s key virsl substance is
trensplanted into the plant’s cells. Hov this works
is not known, but leborstory work with tobscco and
tomstoes shows that the technique is effective. The
same method smight be sdapted for use with potatoes,
green peppers, cucumbers or sny vegetsble, However,-
the technique is not yet resdy for use in crop plants
such ss wheat or corn. Genetic enginsering can
produce disease-resistant plants in six to eight
months instesd of the five to seven years needed vith
conventionsl breeding techniques. GCenetic
enginsering can slso provide more predictadble results
than croes breeding of plants. The artificisl genes
produced by the resesrchers were inserted into plant
cells using Ti (tumour-inducing) plaseids from
Agrobacterium tumefsciens. One possible mechanise
wvhereby the Tvaccine’ works to protect the sltered
plants is thet the nev gens product binds to binding
sites genarally used by the sttacking virus.
(Extracted from New York Times, 6 May 1986)




Bovel technique used to insert BUA in plaat cells

An intemse electrical pulse crestes temperary
epenings in plant cell walls for the insertiem of
DBA, acce:ding te prelimimary research st Stamferd
Baiversity. The electroperation precess comsists of
charging plant cells vith sa electrical pulse of
500 V/sq cm for ome millisec. It sppears that this
pulse charges the lipids se that they develep
temporary openings. The forciga DA is thea imserted
through the heles. Waen the celle are Temoved frem
the electrical fieid, the heles vesesl. Using
electreperation te imsert gemes that cemfer
resistance te the drug ksnemycin, Y. Valbet ond
colleagwes of Stanford repert that 1-2 per cewt of
the cells had incorperated the mev geses inte their
chromssomes, vs the 0.1 per cemt rate gemerally
obteined when yeast is wsed s & vector. Stawffer
and Pioncer Ni-Bred have slse reported successes with
the technique. The major hurdle nov facing
researchers is figuring out & way te regemerste
plaats owt of the transformed preteplasts.
(Extracted frus Industrial Chemical News, May 1986)

Scientists greom Awndeanm tubers for Ethiepia

After decades of weglect, crops in the
Third Verld are receiving the benefits of wederm
science. Omne project that has just resched a crweiel
stage could help to turn some alwost wakwown Andesn
reot creps into s switsble crep for the tropicsl
highlands of Ethiopia.

Alaun Bruat awé his colleagues at the Classhouse
Crops Research Imstitute mear Littlehsmpton, England,
have been tackling virws infections, ome of the mein
constraints to production in the root crops ocs,
srracachs swd ullwces. Disesse-free varieties of
these crops are mov ready for trisls in their native
Righ Andes. Eventuslly they could be planted in
Ethiopia and other tropical highlands. The tubers’
sdvantsge is that they can swrvive frost.

When sciestists collected stocks of the tubers
from Perw snd Bolivis, they found that they were
riddled with virvses. The plants vere steated, vith
yellow and misshapen lesves, prodecing only s
fraction of their potewtiasl yield. More importamt,
the viruses were of unknown types, and s potential
scourge of other crops.

Brunt tries to grow virws-free plants with s
technique cslled meristem—tip culture. This means
cutting off s mew shoot just as it starte to develop,
and growing it in s culture tobe until it becomes s
nev plent. The ides is to catch the plant before it
is infected, Between 10 snd 70 per cent of plaats
grown im this vay turs out to be free of vicuses.
Putting & chemical with known sntiviral properties
iato the culture sometimes helps. .

This work, Brunt believes, will help to bring
the cultivetion of Andean tubers into line with the
sgriculturs]l prectices of developed countries.

Brunt ssys he has been lucky to mske so much
progress vith Andesn tubers. Among the plents that
could benefit from Brunt’s work are sweet potstoes
and yams - staple foode for hundreds of millions of
people. (Extracted from New Scientist, 24 April 1986)

Scottish forest to host gens experiment

$inteen months after setting out to gain
perwission, rescarchers ot the Institute of Virology
in Oxford sre close to introducing into the
environment s geneticslly wmenipulsted
micro-organiom. In the firet experiment of its sorc
ever conducted in Britein, ew engineered virvs will
be sprayed over » hundred trees on one-twentieth of o
hectare of Torestry Commission land in northern
Scotlend during the summer, B
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A team wnder David Bishep, the institwte's
dicector, has intreduced & sovel picce of DA, a
syothetic oligemuclestide, inte & batvlevirws which
sttacks caterpillars of the pine math Panelis flsamee
in other perts of the country, snd has been
disseninated artificially for this purpese in the
past. The resesrchers mow plen te release the
altered virevs in a plentstion of the ledgepele pine,
where the caterpillars cause heavy damage cach scases.

The nuclestide sequence isserted inte the vires
does met cede for any mew gene products. The
sequence acts as a merker te distinguish the
engineered virus frem other straine, allewing
researchers to chart its spresd in the enviremmsmt.

This is welike the “ice-winus” Pscudemonas
strains vhich the US Eaviremsental Pretection Agemcy
has approved, after pretracted legsl battles, as
experimentsl agents te preveat freet demege te creps.

If the Scettish experiment in wenitered relesse
proves swccessful and ssfe, there are planms te
intreduce other mew properties inte the erganises.
These include the cspecity te preduce a texin, making
the vires more virwlest te caterpillars thaa st
present. Other sciemtists may extesnd the ramge of
hosts that it imfects.

A parsllel sim is te splice inte the virws'
genetic weke—wp 8 "self-destruct™ fumction desigmed
to enswre that the wicrobe dies owt s mosth or twe
sfter it has dome its work. Thie is wecessary
becavse, showld anything go awry, billicas of vires
particles cowld never be located and destroyed after
their relesse into the envirommest. (Extracted from
Wew Sciemtist, 27 March 1986)

Mitrogen fixatiom

Bitrate leaching is greater from soil in which
legumes with nitrogen-fixing bacteris sre growm,
asccording to resesrch from BASF. This cowld have
serious effects on plans to imsert ceresls with
nitrogen fixation gemes. Moreover, industrisl
nitrogen msnufacture is otill sore effective than
biological synthesis. (Sowrce: Zuropean Chemicsl
Nevs, 26 May 1986)

Research on yesst and fumgus gemes
Molybdenus snd nitrogen fixation

After 20 yesrs of psinstsking resesrch,
inorganic chemists st the Unit of Witrogen Fixstion
(UNF) st Sessex University have woravelled the
chewistry behind nitrogen fination. The ensyme
nitrogenas converts the mitrogen (N3) of the
stmosphere into essentisl compownds that are required
to make proteins snd cven DNA. The difficulty thst
nstere overcones so effortliesely is that Nz is o
very waresctive solecule.

Only s fev organisms have the ability to fix
nitsogen. Some bacteris such ss Azob-:ter
vinelandii, vhich is free-living, sne ..hizobis, which
Tives in the root nodules of legumes such as pess snd
besns, cen do it. S0 con blue-green sigse. We can
do it too = in costly chemical plants that resct N2
and hydrogen (N2) to form ssmonia (the Raber
process) sccording to the equation
Nz ¢ 3z = 2WH3. Curiowsly the resction
velesses hest but it is incredibly slow st ordinery
temperstures.

To be economic this resction requires »
tempersture of 400°C snd & pressure of
200 stwospheres -~ in other words, s costly input of
energy. If a catalyst could be found thst would meke
the resction work st room tempersture and pressure,
the benefit to world agricuiture and energy resources
would be enormous., The obvious place to look for




idees for designing & catalyst is mitrvegesss itself.
Bet eves this enzyme ueeds 3 large iaput of chemical
esergy te meke Wy, slthough it dees it st seil
temperatures and does aat need a high pressere of

By for the jeb. Bitregemsse gets its hydregen frem
water. Deep vithin the eszyme is sn stea of
wolybdenun and this is where the chemical megic
behind mitregen finatiea lies. The chesists of the
WiIF have now expesed nsture's chemical comjuring
trick. They have shova that ence 2 u.tregen melecule
bas been caught, it 13 swemped with gretems (¥*)
from the surrowadings ond sepplicd with eclectrems vis
the metal in a sey of 3ix stepe.

Befere this attack cam start, hevever, the N3
has te attach itself te the welybdemm. The setal
has lots of avsilabie clectrons sad the shility te
form dowdble and triple bends. Ia the lsberstery,
though, tumgsten sod rhesivm are slee wsed becasse
they can form crystallinme compownds that are mere
steble. By anslysing such crystals wsing X-vay
setheds, chenisgts at the VIIF have been able te piece
tegether the jigsaw.

Other triply-bended aslecules react is the same
way. With ene of these it has even been possible te
freeze the resctiom sl am esrly stage after ealy twe
hydrogens have conbined. This werk by David Nughes,
Chris Pickett, Ray Richards smd Armende Pembeire of
Lishbon concerns the reduction of cysmide by &
rheniom compound. Crystsls of the intermediste stage
show clearly the hitherte waknows melecule CHNy.
This sinple wolecule is probably tes wastable te
exist owtside the pretective enviremment of the
chenium atom te vhich it ie sttached. The growp has
:}u recently reported hov methyl isecysnide is

The sttack by W' on the triply-bonded molecule
is ealy pert of the nitrogea fixatiom story. Whem
* the second W3 is released the metal atom has been
druined of electroms as it has had to give wp one
electron for esch B° that has been wsed. The
return of these clectroms to the metal stos of the
enzyms is essentisl if it is to repest the fixing of
another '2.

At Suseex, Chris Pickett and Jean Tslermin
discovered s neat electricsl vay of doing this
(Wature, vel. 317, p.652). They wsed s tungsten
compound 88 their model enzyme. Not only does
electrelysis produce Nil3 from W3 but it
regenerstes the tumgsten compownd which cam then geo
through the cycle = sscond and even s third time.
The chewists st the UNF are nov turning their
sttention to hov the nstursl enzyme gets its
cl::;uu back. (Sowrce: WNev Scientist, 10 April
19

Resesvch instrumentation

Swedish gewe machine

The Swedish company Pharmacis is introducing the
firet Curopeen machine for sssewbling genes.
Wecleotides can be sssembled sccording to o
pre-programmed sequence to forw genes or portions of
genes in s fewv hours and under sutosmetic electromic
control., This research machine can slso help in
disgnosis of genetic disesses. (Sowrce: Le Nouvel
Economiste, 7 March 1986)

Bew instruments to speed king of
ganetic ¢

A compeny in Poster City, Califormis, Applied
Biosystems Inc., introduced an sutomsted smelyticsl
finstrvment thet will take much of the drudgery out of
wepping genes. The DA sequencer, is the latest in »
series of computerised tools that are quickening the

poce of biotechnolegy development, and invegersting
the $7 billion te $8 billiea U.S. sarket for

laberatery equipsent eand swpplies.

Essentislly, the sequeancer sstesates the
tedious, manual precess of gene wapping knowe as
electrophotesis. Frem start te finish, mapping the
base sequences of even the shertest DA strands
serully tesk Cwe or three days. Wew, with the
Applied Bicsystens sequewncer, the precedure is
speeded. The sequencer, licensed wnder sa agresment
with the Califernia Institute of Techaslegy im
Pasadens, wk the technology wes invented, con
simslteseously asp 16 strends of DMA in less thea
10 howrs. A sciestist secking teo do thet with
curtent techaslegy weuld weed ene or twe weeks.

Oue of the design breskthroughs ensbling the
electrophoresis process te be sstomated is the wee of
s laser and four flwsrescest dyes te replece
redioactive tracers. The sequencer's desigmers
lestwed that expesing smime acids te intesse light
coused the dye te glow. A computer smalyzes the
intensity sad colour sad determines the idemtity of
the wecleic acid bese.

Researchers will still weed te remeve DUA frem
cells snd purify it, but osce the fragmest ir
iselated, the sciemtist cam drep it inte s scletiem
snd let the $90,000 sequencer perform the birchemical
rescl auas wecessery te idemtify base peire.

The DEA sequencer vill belp scieatists te decede
gemetic instrections mere rapidly. It will alse help
Applied Bicsystems to continwe down s path that has
wede the coupany one of the foverites of Wall Street
and the bietechnslegy induwstry.

Three yests sgo, Applied Biosystems intreduced
the first relisble sstemsted DNA symthesizer, s=
instrument that made artificisl strends of DNA. The
company, fownded in 1381, mow comtrols abost
70 per cemt of the vorld’s geme—waking market,
sccording to snslysts, sad hss sold more thawn
500 machines.

As swccessful as the gene-msking mechine is,
company officisle expect the sequencer to be an eves
bigger seller. The vressom: wsking gemes is
importast, but many more wolecwler biologists are
interested in decoding gemetic imstrwctions,
(Extracted from Iatermstions]l Hersld Iribume,

27 Juwe 1986)

Ihe nev generstion of DMA symthesizers

Rapid advances in oligonucleotide chesistry,
computer techmology, and instrweentstion have bred &
wev generstion of DHA sywthesisers. These
instruments incorporste stste-of-~the-srt technology
to sutomste sn exscting chemistry; they are slso
extremely wsar-friendly awd easy to operste.

"Cene mochines” have been on the market since
1981, when Vegs Biotechnologies (Tucson, AZ)
introduced its firet model, followed closely by Bio
Logicals (Toronto, Cansds) snd Sequemst (now Cemetic
Design, Watertowm, MA). Those first instrusents
however synthesized not genes, but merely short,
crude fragments of oligonucleotides ranging from
20 to perhaps 50 basee in length, The nev gemerstion
of inetruments is stretching that length past the
100-wer ~ Biosearch (Sen Rsfael, CA) reporte &
170-mer, Cenetic Design s 160-mer, Systec
(Minnespolis, MN) & 107-wer, Vegs three 100-mess o8 8
sultiple coluan model. Although todey’'s improved
cheniotries result in very high purities snd coupling
efficiencies, it is unlikely that resesrch scientiste

vill vee this methodology to synthesise "ome-piecce”
gsnes.
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(Source: Bio/Technology Vol.3, September 1985)
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The sutemated systhesis of gene fragmeats
evolved frem work in selid phase peptide axthedelegy,
and by 1985 the first working sutemsted peptide
systhesizer was developed. The eriginsl sachime
festured & cycle tine of four hours per amine scid
sesidus ond by the nid-1970s sciemtists were
voutinely synthesizing shert peptide sequences. The
setensted synthesis of oligonuclestides however was
=t sttempted watil the late 1970s. The main ressen
for this lag in development seems te e that the
porameters for selid-phase systhesis are very
different te these for the liquid phase. The suppert
weterials originslly chosen were met spprepriste te
the chenical resctions weed for DA sywthesis, and
conversely, the original chemical resctions were met
selective snd relisble ensugh te be woed with 2 selid
sepport systes. The classic phesphediester sppresch
te BA symthesis was wet perticularly ssited te selid
phase symthesis, but phesphate zriester, pheosphite
triester, and phosphersmidite chemistries proved te
be apprepriste.

An sstemsted DA synthesizer is basicslly a
precise, timed, selvent-dispensing msthine. The
basic compoments of this eystem include s comtreller,
s vesgent swd selvent delivery systes, valves and o
solid-phase resctor. The chewmicsl capebilities of
the instrwaent are as much s fonction of the
programming as they sre of the particular vesgests
and selvents wsed. The [ of DEA
synthesizers have used differest appreeches te .
optimize esch of the basic cemponents of the system.
The differences in chemistry, instrumest festeres,
bardwsve, snd seftware are semmerized in the
sccompanying charts. There are only twe criteris
gene machines must weet, ding to h
scientist in industry and scademis: they west be
easy te wse; and they must preduce what the
resesrcher vants. The rest, as stated by & semior
scientist st s msjor pharmscestical compemy, is "just
oo many bells and vhistles™. (Sewrce:
Bio/Technology, Vol. 3, September 1985)

First sstematic DNA sequencer

Three billion wnits long, the cqlctc set of
humen genes has posed an PP ble barrier to
scientists :r.vn' sccess to he infarmstion it
contains. The berrier still stands but techmolegy
has taken grest lesps tewards it in the last de.ade.
One of the most promising is the first sutemstic DMA
seqw . ly aaw d by rchers at
Coltech in Passd The hine, slthough still s
“aedel T version, sharply reduces the chamces of
errer in reading DUA while spesding the precess and
cutting the cests.

While the new techmique is ne sore sccurste in
its sbility te distinguish smong bases, it sll but
elininstes the possibility of mistakes in the
tronscription of dats.

The nev sequencing technique, like the old one,
starts by gewersting fragments of the DNA sequence
wnder snslysis, wsing snslogs of the bases -
cytosine (C), guanosine (C), ademosine (A) and
thymidine (T) - ss segment terminstor wolecvles (DNA
synthesis terminstes vherever the base-snsleg is
incorporsted). By varying the concentration of the
terminster molacules, s resesrcher can gemerste
frogments of different longths, sach fragment
reps ting ive rences of o gives base.
The frogments are put om an electrically charged gel
column, where they wmigrate dovwwerd, the smellest
frogments moving fastest. Bacouse the nev techaique
woes dye labels to distinguioh cach of the fowr
tersinator wolecules, 81l the fragment subsete can be
pot on the column st once. Using the old method, o
resesrcher had to exomine four gel columme to
deternine the relotive lengths of DMA fregments, and
menually transfer the colleted inforwstion to #

computer; here, s cosputer setematically setes the
evder of the fleerescing dyes as fragments pass a
laser at the bottes of the columa.

The swtematic sequencer sllews resesrchers te
begin preojects that were beyond imsginstion & fov
years age. (Extracted frem Sciesce Bews, Vol. 129,
28 June 1966)

D. APPLICATIONS

Pharasacestical and medicel spplicatisns

Twe alpha-i { s vin sppreval te trest
harry cell lewkemia

Tve genetically esgineerec forns of human alphs
interferen have been approved by the BS Food ond brug
Administration for treatmest of hairy cell lewkewis.
Neffuan-La Reche will market Referen-A alpha
intefervn and Schering-Plough will make avsilsble
Intren A slpha-2 interfersn. About 90 per cest of
hoiry cell levkemis patiewts trested with alpha
interferon achieved significant clinical remissions

ding te Noffm Ls Reche. The disesse, am
illness of the B-lymphocytes, afflicts abewt
1,000 Americams, slwest sll men of middle sge. Watil
wow, the expected survival peried of patients with
the disease was several yesrs. Beth cempanies are
presently testing slphs interferea in a wwmber of
cancers and virsl disesses. Recemtly the British
Department of Neslth sad Secisl Secwrity’s Committee
on Safety of Nedicines sppreved the use of alphs
interferen for the trestment of hu'y cell lulnu.
The UK spproval ® three comp ts -
Schering Plowgh, Ucllc— and lol(-u-l.l Reche.

(s : Chemical Week, 11 June 1986)

Neueclensl astibedy spp d for therapy

The US Food snd Drug Adwministrstion has given
its first spproval of a woneclenal sstibedy
preparation for therspewtic use. The predwct, cslled
Ortheclone OKT*3, will be marketed by Orthe
Pharmecewticsl Corp. It reduces rejection of kidmey
tisswe in trarsplent epersticas. Neweclomsl
satibedies are sutibedy preperations thst have been
preduced frew s cultere derived frem s single porent
swtibedy-preducing cell that has been fused with a
continuslly reproducing, "immertsl” cell. All
antibedy welecules in such 8 prepsrstion are
identical; im maturslly preduced sntibedy
preparstions meny different antidedy molecul.:s are
slvays preduced. Nomeclonsl sutibedies sre thus more
specific in the molecules they intersct vith and
cause fever side effects than covertiomsl
sntibedies. They have siready been app ¢ for some
ost-of-the-body uses, such ss home pregnamcy tests.

(Sewrce: Chemicsl and Engineering » 30 Jume 1986)

A device te bolster the body’s immune systes

A biemedical device that removes disesse-relsted
immune components from humen blood vill be reviewed
by Takeds Chemicsl Industries for wp to 120 days.
The device, called the Prosorbs columm, is
wonufactured by IME (Sestric) ond is wndergoing
clinicel trisls in the US for patients with certsin
concers and suto-immune disesses. The coluam trests
blood eutside the body by rewoving such wolecules so
ismune complexes ond Igl, vhich mey inhibit the
immune systew in combeting diseose. (Souwrce:
Chewical Week, 11 June 1986)

Du Pont offers mewv DMA probes
DNA probes for the quick detection of hepetitis,

herpes snd Compylobacter jejuni have been introduced
by Du Pont, The rediolabeled probes -~ developed by
Moleculsr Biosysteme (Sawm Diego) - are seid to detect




the gensnic sucleotide sequences of infectiouws
disesses in less than four heurs. The prodes uwse the
isstepe phespheorus—-32 and are centained in kits of
the materials wnecessary fer perferming radielsbelling
aad purification. Axteradiegraphy is weed
successfully te detect hybridized target sequesces.
(Sewxce: Chemical Veek, 11 Jume 1985)

Nemen trials with mew suti-camcer drwg

Cetus Corperatieoa has beceme the latest
bietechnelogy compeny te stsrt humes climical testing
of tumsur mecresis facter (THF,, but the conpeny docs
set expect the preduct te be appreved by the US Feed
and Im Adainistration before 1990. Several eother
cq-ln sre slse ‘ev!lqnq TW. Japsa's Asabi
(- 4 premising imitisl results frem the
drug in ceacer pstients last year; Cementech started
phase I clinical testing last year te determinme the
safety snd activity of the product. Bieges is slse
developing THF. Cotus snd Cenentech sre both
developing TW with funds frem RiD partmerships.

Findings published recently frem these Cewentech
studies indicste that ~he conmpany’s geme—spliced TIF
canses niner side effects, such as fever smd chills.
In vitre tests have sloe indicated that the

*s sati-twmewr effect is msrkedly eshanced by
its wse in conbinstion with gasma interferea.

Cetws is testing & wedified, or smalegwe, form
of TWF developed using recombinsat DA technolegy.
The compony has slready developed snslegue forms of
bets interferom and interlewkin-2 in bumen climical
testing. Beth have been pateated.

The company has three potential smti-csacer
sgents currestly in pre-clisnicsl development wvhich
are poised to ewnter humsa clinical trials ever the
next year or se. These are coleny stimulating factoer
and imsuastexin preducts for the trestwent of breast
and eovarien cancers. Cetws is slse building wp &
generic suti-cancer business wsing & jeint ventwre

opproach. (Extracted frem Esropess Chemicsl News,
30 June 1986)

AIDS drwg research comtimwed

Rhlne-Poslenc has indicated thst the initisl
indicastions from clinical tests of its potemtisl AIDS
trestment, WPA 23, sre of swificient interest for its
heslths care branch, Rhine-Poulenc Seaté, to contimwe
its commercisl development.

The French chemicsl concern and its
US svbsidiary, Rhéne—Poulenc Iuc., have been
conducting stwdies teo determing tolersnce limits and
efficscy in AIDS sefferers. A mev series of trisls
will commence shortly, The priority objective, the
compeny ssys, is to determine vhether NPA 23 is sn
effeccive sntivirel sgent and AIDS trestmont.
(Source: Europesn Chemical News, 30 June 1986)

Kedsk ties up om momoclonsl R&D

Castmen Kodak has smmounced further moves inte
biotechnology. The photographic snd chemical compamy
has beosted its position in menoclons] sntibedy
disgnostics via & tie-wp vith s smmsll, privete US
biotechnology concern, Neorx based in Seattle,
Washington, vhich specislizes in monoclonsi-based
concer disgnostics snd therspewtics.

Alongoide the equity investwent, Kodek is to
fond & "melti-willion doller,”™ thiee~yeor RED
programme to commercislise & number of Meorx
products. Kodek has picked up the option to
nensfocture and morket fowr of these products.

Cancer diagnostics and therspeutics forw o
corneretone in Kodek's stretegiz diversification in
the heslth-care sector, Last month o link with the
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wsweclionsl antibedy cencern, Cytegea Corperation, wes
sencunced. The photegraphic compony is funding &
three-yesr preoject st Cytogen focweing om the
development of wonsclonsl satibedy conjugetes for
cancer imaging and therspy. (Sewrce: Kurepesa
Chenical Vews, 30 June 1906)

Numsa pretein slated for tests as sgent ageimst
Teproductive tract camcers

Preduction of & humen protein that vill be tried
againat several types of female repreductive tract
u-ccr ves reported by investigaters at Biegea and
e ts G 1 Bespital (MCH). The preteinm,
Wellerian iohibiting substence (uas), can be preduced
by recembisant gesstic esgi ing -

Until sew research has bees difficult because
only minute smouats of NIS vere available. The
seccessful recenbinsat production of MIS by the
Biegen-iCE tesm will sccelerate their jeimt stwidies.

MIS is preduced nsturslly in male embryss and
causes the precurser tisswe te femsle repreductive
organs, the Mullerias duct, to shrink and dissppesr.
In female embryes, Mullerian duct cells grav to form
the femsle repreductive system. Becawse MIS
suppresses the grwwth of mbryenic female
repreductive system cells, it may alse inhibit tumewr
growth in the bedy in mature cells of Wulleriam duct
origin. Therefore MIS may eventsslly preve ussful in
the treatment of evyarisa, cervicel, emdemetrisl,
fallepisn tube snd vaginal cancers.

The potentisl astitemowr sctivity of MIS is
supperted by laboratery studies wsing matwral NIS
that indicste the protein inkhibits the growth of
hwmen cancer cell limes, primcipally from patieats
with ovariaam camcer, sccerding to Bioges.

The Biogen scientific tesm, hesded by
Dr. Richard Zste, p 4 vrecombinant humen MIS in
collaboration with Di. Patricia K. Donshee, Chief of
MCR's Divisiom of Fedistric Sergery, smd her
co-vorkers.

The Biogen resesrchers made recombinant hwsen
Mi3 by isolsting the human gene that geverns
preduction of the protein and insertiag it iwnte
snimsl cells. The inserted geme then directed the
snimal cells to produce WIS. (Extracted frem

Chemical Marketing Reporter, 16 June 1986)

Cosms interferon proves effective in treating
aTTRritis

GComms interferon, produced by Biogen (Combridge,
Mass.), has relieved symptoms of rhewmstoid srthritis
vith mininsl side effects in preliminary clinicsl
studies, the compsny reports. In o US study st the
Arthritis Center (Wichits, Ksa.), 23 of 30 rhewmstoid
srthritis pstients receiving gosms interferon
injections experienced s reduction in such common
symptoms ss swollen joints snd joint tendermess. In
s similar trisl in the Federsl Republic of Cermeny,
24 of 40 patients showved improvements, particelsrly o
decrease in pain and an incresse in mobility. Biogen
expacts FRG regulatory spprovsl of its gemma
interferon for trestment of rhevmstoid srthritis
lster this year. (Sowrce: Chewical Wesk.

18 June 1986)

Spacs shuttle sccident ssts bsck experiments

A class of biomedicel experiments vas set back
when the space shuttle Challenger vas deastroyed., The
experiments involved the production and purificstion
of proteins and the psckaging of other biologicals in
opace av weightleseness is the idnal stmosphere for
these experimente bascovse the norwel pull of grevity
fs not there to slow down or distort the shape of
molecules a0 they grov, The result will be fester,




purer pretein sywthesis, ssce perfect crystal growth
snd smesther encapselstion of medicines. Owce the
strutture of the pretein molecule is medeled,
scientists con wse it te design mew classes of
pharmacesticals, either by msking wedifications te
boost potency of desired proteins or to bleck the
grovth of cancer cells and other haruful orgssisms.
Schering-Plough is verking em the syuthesis in spece
of slpha-2 interferem iw treatimg certein camcers and
vival infections. Burreughs Wellcome is preducing
large wniferm crystals of an enzywe called bacterial
purine nucleoside phosphorylase, and Mchowmell
Deuglas Astremsutics is werking on 2 preteim—
purification experimesnt with the hormsae
erythropoictin vhich stimslates red blood cell
preduction. Vivetech is curreatly werking te packsge
pawncrestic islet cells as an sltermative to imsulia
shots for disbetes. (Extracted frem Wall Strest
Journal, 23 nay 1986)

Trisls fcr TPA and hepatitis vaccime

Integrated Cemetics (Praminghsm, Mass.) has
entered tisswe pleswinegen activater (TPA) and
hepatitis B vaccine ~ both produced wsing gemetically
engineered mommslisn cells ~ ia climical trislis. The
company’s Japanmese partwer in TPA research snd
development, Toyobe, has iwitiated Far East trials of
the drug, 8 blesd-clot-disselving ensyme. BASF,
Integrated’s Europesn TPA partwer, will ceoduct
trials in Europe and in the US, snd vill market TPA
internationslly outside of Japsn snd other Far East
cowntries. Integrated’s psrtmer in the development
of & hepatitis B vaccine, Connsught Laboratories, has
begwn climical triale in the US. The currest
hepatitis vaccine - produced from blood collected
from individusls infected with the virus - requires
extensive purificstion snd testing to emswre its
safety, leading to grester cost. Integrated’s
recombinaat vaccine, ssys the compsny, is produced in
large quantities st reasonable cost. (Source:
Chemical Week, 2 April 1986)

AIDS vsccine trisls

US scientists have remodelled the swmallpox
vaccine snd plan to seek spproval to test its
effectiveness ss a possible protection sgsinst AIDS.
Two groups have independently reported success in
splicing & key AIDS virws geme into veccimis virus,
the only vaccine that has eradicated emsllpox.

Recombinant vaccinis viruses contsining an AIDS
virus cost gene responsible for the production of two
proteins have been constructed. The presence of
these proteins is enough to fool the cell’s immune
systes that the vaccinis virus is sn invading AIDS
vizes.

Both groups, ome from Oncogen, the Bristol-Myers
subsidisry, the other vith sgencies of the US
nationsl institutes of Meslth, have demonetrated that
the remodelled vaccinis virus can be used to
stimslate AIDS antibodies in smimsl experiments. The
oncogrn group report thst vaccinated wonkeys
daveloped specific antibodies.

Hevertheless, this ability to stimulste antibody
formation does ot necessarily mesn that AIDS
pstients can be cured. AIDS patients possess
antibodies sgainet the viruvs, but receive no
protection.

Oncogen expects to apply to the Food snd Drug
Mwinistration for permission co start ssfety testing
of its experimentel vaccine in huwen volunteers. If
the next stages of the h prove ful an
ALDS virus vaccine could be aveilable before 1990.
(Source: Europesn Chemical News, 21 April 1986)

Interferon makes v _drugs more effective

Lung cancer is slmest sluays a self-inflicted
disease. 1t kills 40,000 peeple cach year in
Britain. In Scetlend, where the desth rate is the
highest in the world, ome persea dies of the discase
every two howtrs. Until decters find a vay te step
people smsking slitegether, medical researchers vill
centinwe te concentrate s large propertiom of their
efforts and reseurces inte the search for s sere
effective treatment.

Researchers frem the Isperial Ca ] 1
Fund (ICRF) recently smmeunced am exciting mew lesd
in their verk en lusg - Prefi Joha Sayth

an? his tean at the Nedical Owcelegy Unit in
Edinburgh have had promising results vith a nev form
of trestment, vhich combines alpha interferem with a
drug waed in chemotherapy. Swyth snd his teas have
tried various forms of therspy on their cultured
cancers. They foumd that the combination of smsll
smsunts of interfersm and chemetheraspy is se
effective that they sre wmew plamming a sesll climical
trial in Edinburgh. Interferom, vhich has beem
successful in treating peeple omly with s rare form
of levhkaenias dees net have any effect on lung cancer
by itself. Swyth found in lsberatery tests that if
interferem is given vith a cytetexic druvg, such as
cisplatinus, together they caused the tumowr te
shrisk wp to six times o5 wuch as the drug alene. 1f
the treatment is successful in the trisl, thes the
ICRF will extend the trisl to patiemts threwgheut
Britain.

The combined interferon-drug trestwent could
have other sdvantages for pstients. In smsll-cell
csncers, vhere drugs are already effective in
shrinking tumsours, the sddition of imterferon might
wesn that doctors can reduce the dose of the drug -
awd s0 reduce the very unpleasant side effects that
generally pany ch herapy. (Extracted fros
New Scientist 24 April 1986)

Anti-cancer trials

Wumsn clinical trisls of s potentisl tumour cell
killer sre being planned by the US biotechnology
concern Ismmunex.

The sgent, a nsturally occuring protein cslled
GH-CSF, sppesars to directly activste the body's
defensive agents to kill tumour cells, sccording to
Ismunex scientists. GH-CSF was konowm to stimulate
production of two major types of white blood cell,
important psrts of the immune systes.

Ismunex, in collaborstion with the Noechst
subsidiary Bebringwerke, hes produced both native ond
improved forms of the protein using recombinsnt DMA
wethods., The product is now in the final stsges of
preclinical animsl trisle with humen trisls scheduled
for later this yesr.

GH-CSY will be tested as s means of maintsining
the ismune syntem resp of ¢ patients
undergoing chemotherspy snd radiotherapy, and ss o
direct cancer therspy through its sctivation of white
blood cells. (Source; Europ Chemical Wews,

12 nay 1986)

Test can gudict Tare eye cancer

Scientiots at the University of Cincinneti have
recently announced that they heve developed o genetic
teot that con predict in four out of five coses
vhether someone et high risk for s rare forw of
childhood eye cancer vill develop the discase. The
test develped for retinoblastoms could slso serve s
& wodel for tests for other types of cancer in vhich




heredity plays a rele. Fer instance, having a clese
relstive with b camter imc » *s risk
of ceatracting the disease. In the test, DMA is
iselsted im = bleod sample and mized with a
redicactive substamce that emsbles sc’emtists te
ideatify certain gemes, which are compered te these
of twe relatives vhe have had the disease.
(Extracted frem Internstiomal Nerald Tribume,

15 Nay 1986)

Cancer disguestics and drugs te be developed

Disgwestic snd therspestic agemts for cascer
will be developed by Celltech of Slowgh, " gland, in
a twe—year first phase of what is expectes to be &
lownger relationship with Americanm Cyssemid's Lederle
Labevateries. The sgeats will cemsist of
binding-site portions of anti-tumesr satibedies
linked te spacer wolecwules, which in turm will be
linked te carvier weolecules for radieisetepes or
sati-cancer drugs. In disgmestic agents, expected te
be resdy for marketing by 1991, antibedy active sites
will bind te twmsurs, which climicians will lecate by
scesming patients’ bedies (crY-ny. frem attached
radioisotepes. Therspestic agents, which mey be
svailsble by 199, will bind radivisetepes or drugs
te tumeur cells. Celltech will iselste gemes for
sati-tumser sntibedies, excise pertisns that cede for
binding sites enly, and use these te nske
binding-site wolecules. Use of binding-site preoteins
ney aveid cutrent problems of momspecific binding of
whole antibedies and occlusion of binding sites
dering radiocisotepic labeling. (Sewrce: Chemical
awnd Enginecering News, 28 April 1986)

Agreement to develop Spirapril

Sandoz snd Schering Corporatiom have signed a2
licence agreement for the develepment of the US
firm's sagiotensin converting easyme ishibitor,
Spirapril. The drug vill compete in the large
.un"%ﬂmin snd congestive heart fsilwre
warket. Spirapril is im US climical trisls.

Both firwms see the project as cdmplementing
their current efforts in the cardiovascular drug
market. Schering is comcentrsting its resesrch
efforts in developing new therapies for
cardiovascular disesses and hypertension. One nev
product is the sntihypertensive Normodyme, recently
spproved by the US Food snd Drug Administretion.
(Extracted from Europ Chemicsl Wews, 5 Msy 1986)

Mutsnts sgsinst tooth decsy

Metant bacteris could be the next line of sttack
in the fight sgainst tooth decay. Resesrchers at the
Forsyth Dentsl Center in Boston, Massachusetts, have
isolsted s nev strain of Streptococcus mutans, the
wouth-dwelling wicrobe widely believed to be the key
cause of tooth decay. The mutant fights and
displaces the harwfel microbes. Unlike its
troublesome parent the mutant bacteriue generstes
only 5 swell swount of corrosive scid in the mouth.
More important, it produces s protein that is lethsl
te the parent straim.

Theoretically, the mutant strein, codenamed
JH1005, covld in time cowpletely displace the
bacteria that couse caries, explained Jeffrey
Rillmen, heod of moleculsr genetice at the centre.
Sut so fer, the researchers have only tested it in
snivele and three people. Treatment consisted of a
oingle dose of the mutent in & suepension of water.
At beot, 60 per cent of the harmful microbes were
displeced after one year, "Further modifications sre
necessory to find strains which work more rapidly and
wipe out completely the S. mutans populetion,”
Rillnen said. Once s fortifled scrain io isoleted,
encenoive clinical trisle should follow quickly.
(Bowrces New Scientist, 10 April 1996)
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Livesteck applications

Biotechmology helpe chicken farwers

A Israeli bietechnslegy cespany is marketing aa
immunslegical test fer chicken forwers. The ceompamy
says its techaique could slse meke expensive,
cesktralized laberstery testing, for such things as
preguancy, wamecessary. Orgemics, based i Rebover,
cslls its preduct lmnwaneComb. 7The first kit, pet em
the werket in Jamsary, is & test for amtibedies to
twe discases found iu powltry. Wewcastle discass and
infectious brewchitis

Poultry farmers vaccinate against these virewses,
but the vaccine often dees mot “take™, or requires a
bosster. The only vay te ses whethber the flock has
been protected is te check for satibedies. Fer
Newcastle disesse, sn expensive laberatery test based
on the aggletinstion of red blead cells mwst be
wsed. Ue similer test is avsilable for
breachitis. The of ImmwaeCoub is its
chespuess and simplicity. A kit fer testing
30 chickens for the twe diseases cests $60, which
is ceompirsble te the cost of mere time-conswming
laberatery tests.

Orgenics io discussing vith several cowpenies
the development of an InmwaneCond te test feor
allergies in pesple. Currently the most commen test
for variouws types of sllergy antibedies, is aa
ismwneassay sold by Pharmacia that cests $6-88 per
test. An ImmuneComb costing $45, and carrying s
range of tests for commen types of antibedy, cesld
work out at & dollar = test.

Orgenics plans to develop tests for several
buman di It 14 be possible to put
chlsmydis, gonorrhoes, syphilis, AIDS and others on
one cond for veneresl screeming. The company slready
has s vubells test, vhich it wants to combine with
pregnsucy isdicators such as WCC snd
sipha—fetoprotein to monitor pregasmcies. Swch
ImmunoCombs could be svsilable over the counter, as
simple immunological pregmancy tests sre wow.
(Extracted from New Sciemtist, 24 April 1986)

Synthetic foot-asmd-wouth disesse vaccine

A chemically synthesited vaccime thst protects
cattle agsinst foot-swd-mouth disease has been
developed by Richsrd DiMarchi end collesgwes st
E1i Lilly Resesrch Lsboratories, Indisnspolis, and
the Animsl Virus Research Institute in the UK. The
vaccine consists of s single peptide that
incorporstes two separate regioms of the virus coat
protein conmected by a diproline spacer. Im tests im
csttle, the vaccine elicited high levels of
neutrelizing sntibody and protected the snimals
sgsinst subsequent infection with the virus. "To our
knoviedge, this experiment represents the first
exasmple of protection of csttle sgsinst
foot-and-mouth disesse sfrer s single immunization
vith s synthetic peptide under conditions typicsl of
those used to test the potency of conventionsl
veccines,” the researchers clsim. (Sovrce: Chemicsl

and Engineering News, 28 April 1986)

Blood factors that improve horse vaccines

Beogen (Lensing, Mich.) plens to market o
product that contsins white blood cell factors
derived from horses and is ssid to improve the
effectiveness of horse influenss vaccines. WNorses
given equine influenss veccine ond equine mixed
leukokines had sntibody levels st least 50 per cent
higher then those in horses that received the vaccine
only, ssys Weogen. The company expects other
blood-derived products to prove useful in reducing
livestock disease. (Source: Chemicsl Week,

26 March 1986)




Ansplasmesis vaceine

Each year, 50,000 te 100,000 csttle im the
United States die of snaplasmesis, & rickettsisl
disease characterized by severe smemia, weight lees,
abortion, and desth. A vaccine agaiast the
infections agent that causes amsplasmesis is mew
wader ‘cnlq—.t through the iselation of an
inmussgenic protein from the serface of the disesse

pathegen, lasns marginsle. Ivmsmizatios with a
subunit of the pretein pretected cows from deses of
A. marginsle that d di in wmprotected

saimsls. The swbumit is a cempement cemmon to
sumerous iselates of the pathegen from distamt
regions of the United States and clsevhere and thus
has the petemtial te previde cress—preiection sgaimst
infection by related strains. These experiments epen
the way for ptd-ctm of llrge amounts of the
ismwnegenic swbuwait by cl tcchlw and
comstitute a step towerd curbn' a major infectiows
disease of cattle. Prevaleat im trepical amd
subtrepical regions, snspleswesis has a sigwmificast
cconsmic impect in developed and developing
cowntries. (Sewrce: Sciemce, Vel. 231,

14 March 1786)

¥S National Institutes of Health appreve
geseticslly engintered vaccime

The US Department of Agriculture (USDA) has
found & gewetically engincered livevirss vacciwe to
be "pure, safe, potent and efficaciows™, and has
enabled Bielogics Corporation of Omaha, Nebraska, the
--f-ctmr. to reswme sales after s t-o—vcet

sry P ion

The vaccine wvas commercislly licensed in Jamsry
by the US Department of Agriculture. Psewdorabies
csuses seriows economic losses for msay pig farmers,
especially in the Midwest.

At issuwe is vhether the resesrchers had proper
sutherisstion bef they ducted a field test of
the vaccine, vhich is mede from s wodified live
virus, The dispute over the test underscores the
confusion smong researchers and smong federsl
agencies over the regulstion of experiments that
involve the deliberate relesse into the eaviromment
of geseticslly engimsered organisws.

At & congressional hearing on 29 April, mz=abers

of the Newse science snd techiology oversight

beawmittee contended that the resesrchers should
have obtained permission from their schools’
institetionsl bio-safety committées before the field
test of the gemetically sltered virus was perforwed.
The biossfety committee st Texes Al University said
in & letter dated 25 April to WIN that the test
should have been regsrded as a deliberste relesse
experiment by faculty member Stevart McComnell, who
tested the vaccine.

The test was conducted in 1984, but only
recently has received vide publicity. The experiment
involved the inoculation of 1,400 pigs on s forw in
Lomets, Texss, to contsol an outbresk of pseudorabies.

The suspension came sbout after charges sppesred
in the press that USDA hed failed to follow proper
procedures in spproving the veccine licence. USDA
had not motified its own Agricultursl Recombinant DMA
Resesrch Cosmittee sbout the spplicstion. The
vaccing, colled Omivac, protects swine frow
pesvdorabics, s potentislly fstal discase caused by o
herpes~virus. Ommivec lacks s mormelly presest gens
for thywidine kinsse that sllows the virus to enter s
letent state in on snimal’s mervous system, lesding
to futwre outbresks of disesse.

USDA'e Animal end Plent Hesith Inspsction
Service conducted sn "envirommentel assessment” of
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the veccine based om available data, but critics of
eubinsat DA v h are mot satisfied, calling
instead for a full eaviroameatsl impa~t statemeat.
The Foundation oa Ecomsumic Tremds, healed by
Jeremy Rifkin, has filed swit in federsl court te
suspend Ommivac®’s licemce, and 2 coqnniml
committee is also investigating USDA’s procedures ia
this case. (Sowrce: MKature, 'ol. 321, 1 May 1986
and Sciesce, Vol. 232, s May 1986)

Agricultural applications

A field day for gene—splicing

On 30 May, Agracetws (Middletow, Wis.), an
asgriceltural bistechnology firw, planted gesetically
altered tebacco in Wisconsin, thereby begimming the
first sethorized ocutdeer test of emgineered plamts.
Bov observers sre saying that the industry has the

pperteaity to p that gene—-splicing is sctually a
ssfe, valuable science.

In Wiscousin alene, several different plamt
diseases cost corn farmers $50 milliem/yesr. New
Agracetus has planted tobecco plants that have been
medified to be resistast te crows gsll disease. The
tobacce is being grovm on s swell 2,000 sq.fr. plet
to help Agracetus resesrchers wanderstand the yield
chsracteristics of di regsistant Lob The
experinent will mot invelve testimg the plants
sgeinst the disease in the field. The compamy has
already shows in tvo years of greemhouse tests that
the disesse-resistance traits imparted to the plant
are passed through the plant seed from ome gewerstion
to the mext. Im the field test the total weight of
leaves harvested from the plants will be compared
vith the total weight of leaves harvested from
wamodified plants. In the greenhouse no significant
difference in yields has been observed betveen the
genetically engineered plant and ummodified ones.
The reason for testing outdoors is that "the field
exerts weny more emvirommental pressures” thas
greenhouses.

Agracetus’s test has won isportant
endorsements. The Wstionsl Institutes of Health
(NIN) approved the test sfter receiving s positive
recommendation from its Recowbinant DMA Advisory
Cosmittee, s panel of scientists and public sector
tepresentstives commissioned by WIR to momitor
genetic—engineering resesrch in the US. The
experiment was slso reviewsd and spproved by the US
Department of Agriculture’s Agricultural Recombinsnt
DNA Ressearch Committee snd by its Anirsl snd Plant
Realth Inspection Service. (Extracte’ fros Chemical
Week, 11 June 1986)

Yield-testing of certsin plants expected soon

Pield-testing by Arco Chemicsl's Plant Cell
Resesrch Institute (PCR1), Philadelphia, of certain
genetically engineered crop piants will stsrt soon.
PCRI hes ssked the US Depsrtment of Agriculture for
spprovsl to study slfsifs, cucumber, potato, tobacco
and tomsto plants that have been geneticslly
engineered with the protein-coding region of one or
wore of 10 different genes. The resesrch programme,
so far cerried out indoors, seeme to indicste thet
the genetic informstion transferred msy produce
plante with improved nutritionsl quslity snd other
beneficial craits. (Source: Chemical Week,

2 April 1986) -

Monsento's pesticide bacterius future

Honeanto may decide to shelve its pesticide
bacteris project. The US firm was dissppointed st
not receiving a perwit from the US Environments!
Protection Agency to test the genetically-engineered
bacteris that secretes o pesticide toxin in the
field, vhich neane that the tirm cannot conduct tests




watil mext year. By them the techwnolegy will
probably have been overtaken by sthers.

The EPA is demending wore data frem the cenpony
despite the conclusion from the agency’s sciemtific
advisery panel that there wesld be mininel
euvirssmental risk frem a smell field test.

Momsante is being wsked te repeat a mumber of
experiments. The agency has requested that a study
of gbeve ground celomizstion en plaat serfaces be
conducted woing poreatsl straims of the bug. If
colomization is found the firs mest slse assess the
effect on milkueed bug colomization.

Ferther tests are alse required teo determime
honeybee larvae mortality rates. Initial resuwits
indicate that more tham 50 per cemt were killed. The
company has alse to determine the effects om aquetic
insects and find a no-effect level on swsceptible
lepideptera. Despite denying Monsante permission the
agemcy cleims wot to want te stifle bistechnolegy
innevation, but the EPA has te insist that dsts
supperting enviremmentsl release tests must be good
enough te withstand clese scientific scrutimy.

In addition to the EPA dowbts, the US Department
of Agriculture is mot happy about the plant
pathogenicity of one of the Momssato strains and has
requested repest experiments. The company has
isolated tvo strains of Pseviowvmas fluorescens
containing the Bacillus thuringiensis toxin gewe snd
has wede three derivative strains of esch.

(Extracted from Ewropean Chemical News, 2 June 1986)

Belgisn tesm transfers gene to protect tobacco
plants from predators

A team of geneticists from Belgium has
transferred 8 bacterial gene into 2 plant and showm
that it successfully protects the plant from insect
predstors. The results of s year-lomg trial on the
technique are so successful that the scieatists now
waat to te t the nev, genetically engineered plants
in the field.

Scientists have for many years known that the
toxins produced by the bacterivm Bacillus
thuri?iculis kill insect larvse. The Belgisn tesm
transferred 8 gene that produces ome of these insect
toxins into cells of the tobacco plant.

The cells grew into normal adult plants that
were highly resistant to insect larvse. Larvae
feeding on the zeneticslly sltered plants becsme
parslysed sfter 48 hours and died within three days.
Plants then pass on the trait of insect resistance to
future generstions.

The scientists, vho work for Plant Cenetic
Systems, revealed the results of their work at s
conference on crop protection held in the US. The
compsny ssys that its work "constitutes the first
practicel dewonstration of the beneficisl applicstion
of genetic engineering to mske plents pest~ and
insect-resistent”.

Plant GCenetic Systems ssys thst the technique
will benefit countries in the Third World which
cannot sfford expensive insecticides. The company
ssys that it intends to apply the technique to "sll
mejor crops suffering from lepidopteran insscts”.

The team from Plant Genetic Syetems tried out
its technique in the laborstory and in the
gresnhouse. Having transferred the toxin gene from
the becillus to the tobscco plant, it compared the
leaves from the geneticelly altered plant with those
from normal plsnts after infeststion with insect
1srvas over a sin~day period.
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At the ead of three days, the sciemtists
observed “significant mortality” amsag the larvse
feeding on the gesetically altered leaves, theee that
did survive this peried did met seem te be sble te
transform into the second larval stage. After the
sixth day, sll larvae had di=d, vhersas euly 5 per
cent had died amocag these larvae feeding off the
lesves of wormal plamte.

In a second experiment in the greeshouse, the
team compaied gross structural damage te twe sets of
plants infested by mony larvae of insects. The first
set of plants, those that centsimed the bacterial
gene, shoved niningl demege te their lesves, and all
larvae dissppesred after feur days. Ia the mormal
tebscco plamts, "coasiderable damege vas obviews
sfter 4-7 days and they were completely consumed
after 10-15 days™.

The Belgian tesm has cempared the levels of
tonin prodwced in the tobacce plaats vith the levels
of texzim predwced in the b ieom and fownd that
they are ceuparable. The sciestists slse fecused on
the sctive part of the toxim pretein to see whether 2
knovliedge of the molecular basis of how it werks will
allow then te design nev types of texins sgaimst
sgricultural pests. (S New Sciemtist,

17 April 1986)

EPA reduces pesalty agsimst biotechnology firm

The US Envirommentsl Protectiom Agency has
reduced the penalty imposed om a Califormia
biotechnology company for decting an horized
outdoor experiment with altered microbes desigmed to
inhibit frost formation om plants. The sgency also
dropped s charge that the company had "falsified”
experimental data end instead faulted the company for
"inadequate reporting.”

The company, Advanced Cenetic Sciences in
Oskland had conducted sm outdoor experimeat vith the
microbes without federal spproval. According to the
EPA, the cowpany led the agency to believe that the
tests had been performed in s greenhouse, which
:nqte‘ the agemcy to charge it with fslsifying

ats.

Originally, the EPA proposed fining the company
s maximum penslty of $20,000, but this has been cut
to $13,000. (Extracted from Science, 20 June 1986)

More lastex fros rubber trees

Cetting slmost three times the ususl yield from
rubber trees vill be s welcome development among
rubber plentation growers. An Indisn company has
developed a growth stimulant for natural rubdber simed
st higher productivity in rubber trees using the
modern technology of metsbolic rejuvunstion.

The rubber stimulant, named Brobsstrem, is a
chemical formulation consisting of phytohormones,
enzymes and co-enzymes as & paste for bark
application on rubber trees vhich metabolically -
incresses the latex production. It is applied
externslly, evenly, just like paint on s surface. It
should be spplied in the worning on non~rsiny days.
The tree should not be tapped for st lesst 10 to
20 days sfter applicstion.

The bark of the rubber tree slong the tapping
penel should be scraped lightly to » depth of 2 me
just below the tepping cut, to a width ranging from
20 cw to 60 cm depending on the size of the tree
trunk, Sendpaper can be used for ecraping. To
derive the maximum benefic, 200 gw should be spplied
per tres per year on healthy trees over 6 years old.
It does not produce sny & verse effect, but
rejuvenates the metebolic activity of the trees.




The cost of equipnent and machinery for meking
the latex stimwlant is US$0.75 mil)lien ond
operationsl cest for sme year comes te
¥530.35 milliom for s preduction scale of
1,000 tennes per awmwn. The techmology is offered
for transfer om licemsing, jeint vesture or twrakey
besis. lror further informstiem write to Asis—Pacific
Tech Meaiter, APCIT, P.0. Box 115, Bangslere

ia.

Yew varie

Takii (Japen) hes develeped & mevw wegetable thet
looks like Chimese cabbage but tastes lLike red
cabbage. The plant, samed Bichskuran, wes created by
fesing a cell from & red with a cell frem a
Chinese cabbage, then cwltivatiang the hybrid cell in
s artificisl enviromment. Seeds were taken from the
mature plant and raised into mew plants thet had
charseteristics of both parents. The Bichakuran
conteing five times wore iream tham red cabbage. It
has 38 chromssemes, equsl to the sus of red cablbage
chremssenes (18) snd Chinese cabbege
chromasemes (20). (Extracted frem Japam Ecemomic
Journal, 3 Ney 1986)

Commercial application of tis: ltured plants

Crep Cemetics Internationsl clemes swgar came
from the disease~resistant strains of plamt tisswe,
wot seeds and the sale of the resvliting plants to
formers im the USA is the first kmown commercial
application of tisswe-culture science, affording
growers a 20 per cest higher yield on tweir crops.
By sltering the hormonsl concemtratioms in the
gelstin cultures that support the cells, a cell’s
growth pattern is changed. Ome cell splits into
thousands of embryos rather than developing into s
single mature plant. (Extracted from Forbes,

19 May 1986)

3TI emzyme success

Biotechnics Intermationsl kave demounstrated
successfully, in s model system, its detoxification
aspproach to herbicide resistant plants. The plants
make sn ensywme that insctivate the herbicides and
this shbility is inheritable.

BTI has nov confirmed that EniChem Agricolturs
is to take over its nitrogen fixation programme from
Uniroyal Chesical. The US compsny had a comtract
with the biotechaology firm to gemeticslly engineer
Rhigobiz for use ss s soysbesn immoculwm.

Under the terms of the sgreement EniChes will
support the project to the end of 1988 and provide
BioTechnics with up to $€ million in funding, &
significant proportion of which has alresdy been
received from Uniroysl. (Source: Ruropesn Chemical
News, 19 Ney 1986) .

Plaat biotechunol to pla: role in
agricoleere EE———

Advences in plant biotechmology will provide s
nev spproach to the comtrol of weed problems in
sgriculture. Techmologiss such ss plant cell culture
ond genetic engineering sre slready starting to have
an iwpact on the crop protection indwskry, sccording
to Dr. Dels Shaner of Amsrican Cysnsmid.

Rerbicide-tresistant plants sre being developed
voing both cell culture snd the transfer of genes
which code for resvistent ensymes. Oilseced rape
vesfotent to the herbicide, triasine, is curremtly
being groww in ports of Cansds sffected by previously
uncontvollable weads. Americen Cysnewid is
developing imidesolinone-resistent neize while the
biotechnology compeny, Calgene, is working om crop
verfetios resiotant to the Momeanto product,

slyphovats.

Over 180 herbicides cerremtly exist. It is
becoming wore difficelt snd more costly to develep .
v, b trum products. Nerwever, aev products
tend teo hln [ c.ql.o: chemical structures and
thes are mere expeasive te prodwce. Similar problems
exist in the developweat of mew sdditives and

safeners for berbicides.

The Cysnanid scientist predicts, therefore, that
herbicide-resistant crops will play a key role in the
development of integrated weed ceatrel packages.
They will permit the use of cheaper, brosd-spectrum
products. In sddition, development costs sheulc be
less thaa for msev chesical herbicides, perbsps jest
1-5 per ceat of the latter. Problems still need teo
be overceme hovever, including msintsining
preductivity of the resistast crop, reducing
development tine snd aveiding potestisl tramsfer of
resistance te weeds.

Preductivity is eme of the major question warks
hovering over herbicide resistaat creps. The leag
development tise for herbicide-resistaat creps means
that it may met be possible te come wp with
commercially interesting varieties withia the patest
life of am existing herbicide.

American Cysnamid and Molecular Cemetice have
fully developed maize limes which sre
resistant to imidazeli » Cy id’s prowising new
class of herbicides. Omce tbu treit is transferred
to commercially scceptable hybrid maize, s potent mew
teol for veed coutrol will be svailable to the farwer.

Although cell culture permits the rapid
scresning of plant cells for herdicide resistance,
wmany importsat crops, such as soys beans and rice,
caanot be routimely regemerated from swch cultures.
The use of genetic engimeering is evem more limited.

The transfer of herbicide resistamce from the
crop variety to s closely relsted weed is a
poseiblity vhich could severely restrict the
usefulness of the procedure. Agrochemicsl companies
will have to besr this in mind vhem putting together
crop protection packages. (Source: Europeaa
Chesical News, 26 Msy 1336)

Food production and processing

Industrisl enzymes

Advances in industrisl enzymology have improved
the manufacture of s vide variety of products.
Processes such ss cheese-making, breving, tamning,
vine-making snd Lsking sre sil dependent on enzymes
produced by micro-orgsnisss. Wovo Industri
(Netherlands) is one of the lesding enzywe producers
and is responsible for developing the nsyntic
process used in the ;ivouction of *light’ beerc. Tor
cheese producers, lon has developed s
sicrobial-produced enzyme to replace rennin, supplies
of vhich have become uncertsin due to changes in
cattle slsughtering practices. For the biscuit
makers, there fs & nev enzyme to soften the glutem in
ordinary flour, sllowing bskers to break svay from
special lov-gluten flours that are still in tight
supply. Yst snother ensyme retsrds syoilage in
bresd. Novo's latest resesrch involve:r the
development of su enzyme techmology to convert psis
oil snd stearic acid into cocos butter, an essentisl
ingredient used by chocolate mekers. Most cocos
butter comes from West Africs snd is currently
supplied somevhat errsticslly. (Extrscted from Wsl
Street Journsl, 16 Mey 1986)

Provests advances SCP profect

Provesta Corporstion, the biotechnology
subsidiery of Millips Petrolewm, seys thet its
proposed 1,800 ton/yesr drisd yeast protein plant is
nov in the design phess, The unit vill festure two




nigh-preductivity fermeaters which allew cell
densities of up te 500 gram/litre.

Construction of the plant cewld atart e-rly aext
yesr. Completion cesld be achieved by the
quarter of 1988. Fimal cest estimstes are still mot
knowa.

Sswed on swcrose [eedsteck, the wmit will
preduce the pany's Provesteen T. buman and animsl
feed supplement, b d on Toruia y t. The
fermenters will be [abricatad by the Flwer
sebsidiary, Daniel Internstiomnzl wader licemse from
Phillips. Desigwed jeintly sy Prevests and Jacebs
Eugineering, the plaat will be located mext to the
Phillips research cemtre st Bartlesville, Oklakowa.

Provests slresdy eperates s large pilet plaat at
the site which has been wsed te test s variety of
feedstocks, incleding -blulel and wethanol. The
company has had di vith al perties
interested in licemsing the techwology for the
preduction of both protein awd pharmacesticals.
(Sewrce: Eutopesn Chemical News, 30 Jume 1986)

Chemical spplicatioas

ICI lesds chemicals from biotechmology threst

ICI is wsing biotechmology to produce the
starting material for the esgimeering plastic,
polyphenyliene. The UK firm's bioprodeucts arm is
poised te scale wp the process to the toa scale on
existing chemical plamt.

At the heart of the nev techmology is the
enzyme-catalyzed addition of oxygeam to benzene to
prodece tis-1,2~dikydroxycyclobexs-3, 5-diene -
bensene—cis-glycol (BCC) for short - which can be
easily polymerized into an intermediate polymer.

This product is soluble in vater and can be
fabricated into sheets snd fibres. It is comverted
by hesting to polyphenylene, sn sromstic polymer with
applications in the electronics imdustry. ICI's new
science growp st Rumcorm has started test merketing
of kilo quantities of this polymer.

9CC can be made chemically vis chlorinstion of
benzene but the yields are extremely lov. The ICL
process is based on s etrain of tln bacteris
Pseudomonss putids the UK company’s researchers found
groving in beazene-polluted soil at Billingham.

The bacteris contsins a dioxygensse engyme which
converts benzene to BCC in the presence of oxygen snd
the cofsctor, veduced NAD, The ICI scientists
decided to use the whole organism rsth~r than jnust
the ensyme since the lstter is wastable vhen isolated.

The snsyme acts ss s broad-rsnge catalyst
becawse of its loose substrate specificity., ICI is
studying its use in the production of s range of
cis-glycols and related products like phenols snd
catechols vhich cannot easily be made by comventional
chemistry. The process may slso be used to mske fine
chemicale for other ICI divisions.

The technology involves s two-stage process
vhich can be opersted "fairly routinely” on existing,
wow-sterile plant,

ICI hae operated it on the 1,000 1itre scale so
for, producing tens of kilos of product. It is ready
to scale up repidly to the tonnsee level vhen the
merket dictetes.

The process is one of the first fruits of the
major effort ICI has been putting into the
bictechnology sres in the wake of ite financielly
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disastrous sisgle cell protein commitment in the
1970s. The BCC procecs development required a msjer
interdisciplinary team effert.

Two areas of bioctechaology research, proteis
engineering and wom-aquecus systess, will opem up
Jerther spplications for the wse of enxzymes as
catalysts for the production of fine chemicals,
sccording to Professor Alexander Klibamow of the
Massachusetts Institute of Techmology. The emzyme
f:marase could be redesigued te catalyze the
conversion of lsctic te acrylic scid, ethanol to
ethylene and butsdiene from butesme-l,4-diol.

The use of eazymes im organic solventx wowld
meke resction amd r y woch ier on =
industrial scale. R hers have found that
virtually sll enzymes can be wsed im such solvemts if
they are serroumnded by & thia layer of water. They
become very stable to hest and capable of a larger
range of reactiems.

In chloroform, the enzyme polypheno] onidase
oxidizes p-cresel to the drug L-dops givisg slmost
100 per ceat yield. Other phemols cam be oxidized inm
the ssme vay. Similarly herseradish perexidase could
degrade ligmin, & commercislly iuterestimg process.

Ferther predictions on th= applications of
biotechnology to chemical prodections come frem
Soi Barer of US comsultaats Chem Systess. The
Japanese firm Bitto Chemicsl is to commission «
4,000 ton/year unit this year to produce acrylamide
from acrylonitrile using immobilized cells. Barer
reckons that this biological rowte is around $15/ton
cheaper than the comv-- ionsl chemical process.

Mitsubishi Cas Ch. :cal amd Pfizer have both
been studying the oxidative enzyme methame
mono-oxygenase. Pfizer has patented its use ir
bydruylotioa of benzene to bydroq-ilon. The US
compsny’s two-step process involves growing s
methylotrophic orgeniss and thew using it to carry
ou® the reactiom.

Barer cslculates that the biotechnology route
has sn economic advantage of some $440/tonm at net
cost of production due to lower capital costs. It is
however very susceptible to catalyst semsitivity.

Celanese has patented s microbisl process for
the production of » ic scid, a potential sonomer
snd chemicsl irtermediste, from toluene. Mesnwhile
Aagen has dewmonstrated the microbisl conversion of
paraxylens to psracresol. The cospsny has slso been
working on s biotechnological way of meking the
analgesic scetsminophen from substituted anilines.

Biotechnology will have important spplicstions
in the production of flavours snd fragrances,
sccording to the US consultsnt. The biotechnology
company Synesgen hes shown that the odour chemical
L-csrvone cen be nade biologically frow the
low-priced terpene, D-limonene. (Extracted from

Buropesn Chemical News, 19 Msy 1986)
Eosrgy snd environmentsl applicstions

Waste riches from biotechnology

Pollution from the chemical sud other industries
has crested s multibillion dollar business.
Biotechnology is expected to play s more isportent
n‘a:: in the cost-sffective trestment of industrisl
[ uent .

US industry generstes around 150 million tons of
waste esch yesr and spends some $6 billion on its
dispossl. The chemical industry sccounts for up to
tvo thirde of ell haserdous vastes. Mounting




dispossl costs, adverse public opinion and iacreasing
legislative pressures will drive the development of
the pollution clean-up Business.

Vaste can be a valuable source of raw
materials. Straw, for instance, can y’eld sugars,
ethanol and furfural. Ceilulose could one day
provide up to & third of the chemicals currently
obtained frow oil. Lignin from wesce sulphite
liquors produced at pulp wmills is i1sed as a rew
material for the production of vanillin.

Looking at the commercial aspects, legislstion
is the key factor that will dictate whether a market
car be successfully developed. However, the
economics of biotechnology processes must be superior
to other technologies. )

The cost of cowplisnce with US wast: regulations
is predicted to reach some $10 billion by 1990.
Cowpanies like Monsanto, Union Carbide, Upjohn and
Phillips Petroleum are spending some $20-50 million
each to comply vith US Enviroomental Protection
Agency requirements.

Market opportunities lie primarily in equipment,
bioformulations and microbial control. US capital
expenditure for tresting industrial solid waste tops
$12 billicn a year while bioformulations for treating
toxic waste were worth $80 million in the US in 1982
and predicted to reach $400 million by 1990.

Although there are as yet no substantial
industrial waste treatment businesses based on
biotechnology, Biotechnics Ltd. has recently won &
contract to use micro-organisms to trest a polluted
site at Blackburn in the north of England while ICI
has developed an enzywic product, Cyclear, for the
detoxification of cvanide effluent streams.
(Source: European Chemical Nevs, 2 June 1986)

Biological pest control

Nev developments are establishing the
fes..bility of biologicsl pest control, which uses
natural enewies to control insect pests. Integrated
pest management combines the use of pesticides with
cultural and biological methods. Using the
pesticides is difficult however, since few predators
or psrasites are immune to pesticides. Interest in
biological control of predators waned with the
introduction of pesticides after the second World
War, snd has only recently become the subject of
intense research, Parasites may be four times more
effective than predstors in controlling pests, but
only 200 of 200,000 psrasitic species have been
tested for pest control. Resesrchers sust first
identify a pest's enemies, which may occur anyvhere
in the worid. The control organisms must then be
cultured, transported to the site and released,
Researchers sre slso attempting to identify psthogens
such as bscteris and viruses that might control
pests.

Seversl obstacles to biologicsl pest control
include the fact that nstursl enemies that are
effective in one region or one yesr may not be
effective in another region or year, Infestation may
also occur so late in the growving season thst there
is no time to implement biologicsl pest control.
Still, success with biologicsl controls outweighs
control with pesticides, since six of 100 natursl
enemies introduced effectively control pests. Only
one in 1,000 chewmicale tested controls pests
successfully. Savings to cost rstio with biological
control is 30:1, versus 5:1 for chemical pest
control. (Extrscted from Wew Scientist, 15 May 1986)

E. PATENTS AMD INTELLECTUAL PROPERTY ISSUES

Industry calls for biotechuology iaveatioa lavs

Cefic, the European federation of “ewmical
industry sssociations, is callisg fo 1aws to protect
biotechnology imventiom. Current pateat lasvs are
seen by many as inadequate to protect inmovations and
Cefic wouwld like rules tightenmed. Cefic also
proposes that the other Europesm imdustrisl
federations should co—operste to prevemt
non—competitive prices of rav materials -
particularly starch and sugar - wvhich, it warns,
could affect the biotechnology development.

(Source: European Chemical Mews, 21 April 1986)

lisea wins interferon patent

The Federasl Republic of Ge y has avarded
Biogen's affiliste, Bioferon Biochemische Sub
gasma interferon patent for the treatment of
rheumatoid arthritis.

Biogen expects to have a gamma interferon
product spproved for ssle in the Federsl Republic of
Germany by the end of this year. The firm has filed
and expects to secure patents for gsema interferom as
sn anti-inflssmatory drug in the US and the UK.

Clinical trials using the recombinsnt gasmas
interferon product sre curreantly being comducted
against rheumstoid srthritis and rensl cell cancer in
the US, Europe and Japan. Results from these trials
are encoursging, according to the company.

The suti-arthritic market is reported to be
vorth globally sbout $2.5 billion with the European
contribution to this total being $800 willion. Kany
conventional trestments are plagued by side—effects
and this estimate may prove to be on the coanservative
side. Biogen is also investigasting the use of gamms
interferon against other auto-immune disceases such
as multiple sclerosis.

Gamma interferon is being investigsted by at
least 11 other companies. Six are alresdy involved
in clinical trials., Pacesetters include Genetech
evalusting the drug as an anti-viral agent and
Schering-Plough in collaboration with Suntory.
Europe’s KabiCen and Moechst, the US-based Interferen
Sciences and Jspan's Shinogi are also testing the
drug agsinst various types of cancer.

(Source: Europesn Chemical News, 28 April 1986)

AIDS patent dispute

Institvt Pasteur is claiming to be ahead in the
patents rights row that has followed the discovery of
the AIDS virus. Moreover, the Paris concern has
rejected s proposal from the US Humsn Health Service
to pool royslties from the Institut snd the US
Nationsl Cancer Institute pstents. Monies raised
would be used to fund an internstionsl scientific
trust.

At the centre of the Psris-based laborstory's
first round victory clsim is the acknovledgement by
the US Patents Office that the Pasteur Institut was
the senior party in the dispute. This statement
means thst the Pasteur Institut will probably win the
rights claim, though it could drag on for s number of
yesrs, unless the US National Institutes of Heslth
car prove that its request for s patent was
registered before that of the French group.

The move by the US Patents Office removes any
risk for Disgnostice Pasteur in Prance and Censtic




Systems in the US from being swed. Both firme are
selling Pastewr Institet AIDS tests.
(Sowrce: European Chemical News, 12 May [986)

AIDS diagmostic patent

The patent bsttle ragiang betvees the US Matiomal
Cancer Institute and the French Pastewr Institute has
taken & mew tvist. The US sciemtists wow admit that
their keymote article om the AIDS virus, vhich they
called WTLY III, insdvertantly nsed am illustratiom
of the virus LAY, sepplied by the Freach tesm. This
slip may domege the US scieatists’ claime in the
pateats court.

The Pasteur Institute is curreatly suing the US
public health service, claiming that the US ALDS
research and associate pateats wvere based om Fremch
research. Sciemtists at the Pastesr Iastitute
believe that this imcident confirms the charges. At
stake are the royalties on ssles of AIDS blood
tests. (Source: Europesn Chewical Nevs,

21 April 1986)

F. BIO-INFORMATICS

Quelles biotechaologies pour les pays ea
développenent?

(Asthor A. Sasson), is a sequel to
Biotechnologies: Challenges and P-omises vhich was
published last year by UNESCO. At the mowent the nev
book is only availsble in Freach, the English awd
Spanish versions will be svailsble in due course.
Copies may be obtained from UNESCO, 7, place de
Fonteaoy, 75007 Paris, France, quoting
ISBN 92-3-202426-8.

Olsen's Biotechnology Report

A nev wonthly intelligence report om gemetic
engineering in agribusiness was launched by
G.V. Olsen Associstes, the Nev York publishers of
Olsen's Agribusiness Report. "Olsen's Biotechmology
Report” contsins news and analysis of the
biotechnology industry and its impact on agribusiness
in the U.S. and worldwide. The nev report provides
insight into investment opportvnities for iwdividual
snd corporste investors. Subscribers will be
informed on a regular, monthly basis of competitive
developments in resesrch, spplicstiomn, scale-wp,
commercislization smd msrketing of mev biotechmology
products snd techniques in agribusiness. The
folloving are exsmples of news and trends "Olsen’s
Biotechnology Report” will festure:

= Beasic and spplied recombinsnt DA resesrch,
development, scale~up and commercislizstion,

= MNev companies, nev start-ups, nev stock
issues, partnerships snd fimancisl
arrangements,

- MNergers, acquisitions, joint ventures,
licensing contracts and other corporste
Llink~ups,

= Legislative and political news such as patent
vights, levsuits, tex shelters and govermment
regulations,

« Impsct of biotechnology on fewmily and
corporste farwms, livestock producers
snd deivies, and nn fruit snd vegetable
grovers,

= 1Impect of biotechnology on the seed business,
pesticides, fertilisers, snimal drugs, energy
and other sgriculturel inpute,

-39 -

= Impact of bistechnology oa food, feed and
beverage industries and ether users of
agricultural outputs,

- DProcess emgimeering, instrumeatation, and
coatrol.

For further information plesse coatact
G.V. Olsem Associates, 170 Broadvay, Mew York,
WY 10038, USA.

Rev _tutorial software for secomdary amd higher
education

Rioscieace softvare

Memu—driven packages coveriag core sreas im
biology amd biochemistry. Takimg, ou average,
45 minutes to vork through, esch packsge uses
animated graphics and step-by—step explamations to
demonstrate complex biological processes and
cemmwaicate hard-to-understand idess. At the end of
each packesge there is a shert sectiom of revisiom
questions and each package is accompanied by
instructor’s and stwdents’ notes. Level: Final yesr
of secondsry education or first yesr wmiversity.
Series editor: B.D. Hames, University of Leeds.

1. Practicsl genetics, (D.M. Runt, Queen Mary
College, iondon)

2. Protein structure and enzyse activity,
(N.F. Chaplin, University of Leeds)

3. Wucleic scid structure and syuthesis,
(J.N. Parish, University of Leeds)

&. pR/Titrations: Biologicsl equilibris,
(n.F. Chaplis, University of Leeds)

5. 1The Cenetic code and protein synthesis,
(J.6. Parish and A.J. Bleasby, University of
Leeds)

6. Moleculsr basis of muscle contraction,
(A.C. Booth, University of Leeds)

7. Photosynthesis — The light reaction,
(A.J. Dleasby, University of Leeds)

Sections cover chloroplast and chlorophyll
structure; evidence for origin of evolved oxygen;
involvement of chlorophyll and separate light/dark
resctions; photosystes structure in the thylskoid
membrene; cyclic and mon-cyclic electrom trasmsport.

For further informatiom write to IRL Press Ltd.,
P.0. Box 1, Eynsham, Oxford OX8 1JJ, UK or IRL Press
Inc., P.0. Box Q, Wclesn, VA 22101-0850, USA.

Provensnce and genetic improvement strstegies in

tropical forest trees

R.D. Barmes snd G.L. Cibson, eds. Proceedings
of a Joint Work Conference on Provensnce sné Cenetic
Improvement Strategies in Tropical Forest Trees,
Nutere, Zimbabwe, 9-14 April 1984, Commomwmsith
Forestry Institute, Oxford/Zimbebwe Forestry
Commission, 1986, 662 pp. Price: £15 stg.

These confecence procesdings contsin the papers
presented at 8 joint meeting of IUFRO working parties
on Tropicsl Species snd Provemances (52.02.0C),
Breeding Tropicsl Species (52.03.01), Breeding
Southern Pines (52.03.13), held wvith the
collsboration of the Zimbabwe Forestry Commission.

In addition to 86 voluntary papers on
species/provenance trisls and tres improvement
programmes in 8 number of tropicsl cowntries, seven
invited papers are included in the proceedings.



Alse included are four papers prepared as o
result of diccussions durimg either the conferesce
itself or the traiming course held prior te it.

The preceedings provide s wsef.! summary of
present knoviedge and state-of-the-art wtilizstiom of
ferest gemetic resources. Dwring the comferemce,
seme time was set aside for discession, in sweall
groups, of some of the problems amd questioas raised
in the iavited papers, fellowed by a gemeral
discussion in plenary.

This way of working, which allowved full, active
participation on the part of all 60 participeats
(representing 28 countries), vas found revarding and
stimslating.

The next meeting of these sctive working psrties
is plansned for 1987, with the venue to be decided.

Copies of the proceedings are svailadle from the
Commonwveslth Forestry Imstitwte, South Parks Roed,
Oxford OK1 3B, UK.

Cacae biotechnology by Paul $. Dimick

This mev book comtesins contributioms by several
werld-recognized resesrchers in the cacso
biotechnoleogy field. Contents: Cocoa Raw Prodect -
Production and Problems, R.E. Larson; Chesmical
Changes Occurring During the Processing of Cacao,
A.S. Lopez; Quslitative and Quantitative
Neasurements of Cscao Besn Fermentstion,

S.B. Shaasuddin, P.S. Dimick; Interfacing
Biotechnology with Coaventional Agriculture inm
Plantation Crops, M.R. Sondshl; Cocos Gerwplass -
Some NWovel Approaches to its Comservation,

L.A. Withers, J.A. Yidana, M.D. Atkinson Tissue
Culture Studies with Theobroma Cacso, R.E. Litz;
Biotechnology - Applications to the Cacso Plant,
P.J. Fritz, Z. Panji, D.A. Stetler. (Soft cover)

1986 -~ 75 illustrations, 329 references,
155 pages, US$25.00, ISBN 0-9616407-0-7. Inquiry:
P.S. Dimick, 116 Borland Laborstory, The Pennsylvanias
State University, University Part, PA, 16802,
Telephone (814)863-2962, Telex 842-510.

G. MEETINGS

Mscromolecules, Cenes and Computers, :2-17 August,
White Mtn. Conference Center, Waterville, WK,
Sponsored by GenBank - Los Alamos and MBCRR - Harvard
University and Dana-Farber Cancer Institute.

For further informstion and spplicstions write:

Dr. Temple 7. Smith, MBCRR, Director, or

Ksren D, Cruskin, Meeting Co-ordinstor, Dana-Farber
Csncer Institute, 44 Binney Street, Bostom,

MA 02115; (617) 732-3601.

Seventh Austrslisn biotechnology conference,

25-28 August 1986. To taske place st the University
of Melbourne, Victoria, this conference is set around
the theme ‘biotechnology for industrisl
development’. TVurther detsils from K.D. Kirby, The
Secretarist, 7th Australisn Biotechnology Conference,
CSIRO, Division of Chemical snd Wood Technology,
Privete Bsg 10, Clsyton, Victoris 3168, Australis;
Telephone 03-5422244,

6th Int. Symposium on Mass Spectrometry in Life
Sciences, Chant, Belgiuvm, 31 August -

3 September 1986. Inforwation from

Prof. A. De Leenheer, Dept. Med. Biochew. Clin.
Anel., Yec. Pharm Sciences, Narelbekestrsst 72,
3-9000 Chent, Belgivm, Telephone (091)218951,

- 40 -

Sth Conference of Evropean Society for Comgarative
Skin Biolegy. 1-5 Septesber 1986, Frankfurt am Maim,
on Skin of vertebrates and iavertebrstes. Details
from Prof. Dr. J. Bereiter-Naha, AK Kinematische
Zellforschung, J.W. Goethe-Universitit,
Senckeaberganlage 27, PF 111932 D6 Frankfurt a.M.
Federal Republic of Cermeny.

Protein Engineering, Achievements snd Techmologies,
Churchill College, Cambridge, Englamd,

4-5 September 1986. Contact for details sad
registration: Comnference Secretarist, Society of
Chemical Industry, 14/15 Belgrave Square,

Lowndon SW1X8PS, United Kimgdom.

Telephone: (+44)01 235 3681. Telex: 818880
(United Kingdow)

ENBO, Basic Course on Modern Anslysis of Biological
Structures, 8-20 September 1986, University of Pavi,
Italy. Informatiom: Criscallografis, Dip. Genetics
e Microbiologia, Universitd di Pavia,

Via Taramelli 16, 1-27100 Pavia, Itely.

Bature, Exploring the Human Cenowme, Eighth
Internstional Conference amd Exhibition, Bostom,
15-17 Septaber 1986. Further information

from: Diana Berger, Mature Confereace, Nature
Publishing » 65 Bleecker Street, Newv York,
WY 10012, Telephome: (212) 477-9600.

7th International Congress of Huwsn Cenetics -
Satellite Workshop, Genoa, 18-19 September 1986,
"Nev Molecular Approaches and Techniques for the
Study of Hereditsry Disease™. For informwation
contact: Dr. C. Romeo, Laboratory of Molecular
Genetics, Instituto G. Gaslini, 16148 GCenovs Quarto,
Italy.

The 10th Long Ashton Symposium jointly organized with
the British Plant Growth Regulator Grovp. “"Hormone
Action in Plant Development - A Critical Apprasissl”™.
University of Bristol, Bristol, England,

22-25 September 1986, Further detsils frow: The
Scientific Lisison Officer, Long Ashton Research
Station, University of Bristol, Long Ashton, Bristol,
England, BS18 9AF,

Third International Conference on Human Leucocyte
Differentistion Antigens, Oxford, UK,

21-26 September 1986. Further detsils from:

Dr. A. J. McMichael, Nuffield Department of Medicine,
John Radcl.ffe Hospitsl, Oxford, UK.

The Cambridge series on biotechnology introduces sn
Ioternational Conference on Entyme Engineering.
25-26 September 1986, Churchill College, Cawbridge.
For informstion contact: Fions Spindlove, IDC
Technicsl Services Ltd., Bath House, 56 Holborn
Viaduct, London ECIA2EX. Telephone: 01-236 4080 or
Telex: 888870. .

EMBO-Workshop, Euksryotic Cene Regulation: in vivo
and in vitro, Blanes (nesr Barcelons), Spain,

27 September -~ 1 October 1986. Further details from
H. Besto, Inst. Molek, Biologie, Univ. Marburg,
Emil-Mannkopff-Str. 1, 3550 Marburg, Federsl Republic
of Germany; P. Puigdomenech, Dep. de Gendtice
Moleculsr, C.1.D, (C$IC), Jorge Girons Salgado, 18,
08034 Bsrcelons, Spain; GC. Schutz, Inst. Zell &
Tumor-biologie, D.K.F.Z., Im Weuenhemier Feld 280,
6900 Heildelberg, Federsl Republic of Germsny.

Internstional Conference on Prostaglsndin and Lipid
Metsbolism in Redistion Injury. To be hald 2 and
3 October 1986 at the Crowne Plsza Hotel in
Rockville, Heryland, For further informstion,
contact: Dingle Associstes, 1625 Lye Street, W,
Suite 915, Washington, DC 20006.



An Isternstional Semimar em the Therapeutic and
Cosmercial Petential of Drugs Affecting Platelet
Activating Factor, Roysl Lamcaster Notel, Loadea,
13-14 September 1986. Furtber details frem

Wiss Fiema Spindlove, IBC Techanical Servires Ltd.,
Bath Reuse, 56 Nelborm Visdwct, Lewdon ECIA 2EX,
Telephone: 01-236 4080, Telex: 888870 INC €.

Third European Seminar & Exhibition on Computer Aided
Melecular Design, 16~17 October 1986, Lomdon. For
informstion ceatact: Fiona Spindlove, IBNC Techaical
Services Ltd., Bath Nouse, 56 Nolborm Viadwct,
London ECIA 2FX, Telephone: 01-236 4000 or

Telex: 888870.

China Envire "86, vill be held at the central hall of
Beijing exhibition centre, 5-10 Movember 1986.
Further details are availsble frow Richard Wong,
Medern China Ltd., GPO Box 3724, Nomg Kong;

Telephone 5-737335, Telex 76759 CCTRW NX.

Events. Seccad European Semimar on Cemetic
Eagiceering Techniques, 21-22 November 1986,
Portman Notel, Lomdon. Further detsils from
Fiona Spindlove, INC Techaical Service Ltd.,
Bath Heuwse, 56 Holborn Viadvct, Londom EClA 2EX.
Telephome: 01-236 4080. Telex: 888870,

Cytokines and other Mediators in Inflamsstory
Diseases. 27-28 Wovember 1986, Royal Lancaster
Hotel, Lendon. Further details from Fioma Spindlove,
IBC Technical Service Ltd., Bath Nouse,

56 Nolborn Viaduct, Londow ECIA 2EX.

Telephone: 01-236 4080. Telex: 888870,

Foerth International Symposium on Immunobiology of
Proteins snd Peptides - Presentation and T Cell
Recognition of Proteins and Peptides. 30 Wovewber -

- &) -

4 December 1986, Riviera Notel, Las Vegas, Wevada.
For more information, cemtact: Jewrmeys Umlimited,
4528 Beechmut, Bouston, Texas 770%6.

The 1987 Intersational Symposiwe o Viral Nepatitis
and Liver Disease, The Barbican Centre, Londen,
26-28 May 1987. Further details from Dr. Ralph Koha,
Advisory Services Medicsl Symposia Ltd.,

79 Wimpele Street, Loadoa WIN 7DD, UK.

Internationsl Comgress om Camcer Metastasis,
Biolegical and Bieochemical Mechanisms amd Clinical
Aspects, 13-15 Nay 1987, Bolegns, Italy. Spomsored
by University of Bologss, Menariai Iatermatiomsl
Foundation wader the pi of Metastasis Research
Society. Further details from Fowdaziemne
Internsziomale Memarini, Piszza del Carmine 4,

20121 Milamo (Itsly). Telephome: (02)874 932 -
804 739.

Fourth European congress on biotechnology,

14-19 June 1987. To be held at the RAI Internatiomal
coagress ceatre in Amsterdam. Further informatioa
from Amstevdam RAL, Eurepaplein, Amsterdam, the
Betherlands; Telephome (02) 541%, Telex 16017 and
Congress Secretariat ECBA, Organisatie Bureau
Amsterdan Bv, Euwropaplein 12, 1078 GZ Assterism, the
Netherlands. Telephome: (31)20-44% 08 07.

Telex 13499 rasico al.

The first Biotechnology/Food Industry Coaferesce, st
the Reinbow Suite, Kensington, Loadon, U.K. from
10-11 December 1987, and in conjunction with the new
twvo-day Biotechnology/Food Industry Exhibition.
Further details from Conference Secretarist, Society
of Chewicsl Industry, 14~15 Belgrave Square,

London SVIX 8PS England. Telephome: 01-235 3681.
Cables: Induchem London SWI.
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