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Geneftic

Dear Reader,

The first quarter of 1966 has been quite busy as far as the preparation for
the establishment of the International Centre for Genetic Engineering and
Biotechnology (ICGEB) are concerned. The Preparatory Committee of the ICGEB has
established a speedy procedure for the selection process of the Director and the
Heads of the two components which will be completed before the end of June, before
the next meeting of the Committee. A number of advertisements appeared in the
major scientific journals for applications to the post of the Director and the
response has been very gratifying, confirming the enthusiism of the international
scientific community for the ICGEB. In the next issue of the Monitor we shall
hopefully be able to inform you of the names of the first Director of the ICGEB and
the two Heads of components at Trieste (Italy) and New Delhi (India).

A specialized workshop on biotechnology and industrial commodities was held at
Trieste during March 1986 which was intended to give a sharper focus to the
research areas which the irieste component might audress. 1lhe workshop was notable
for the high quality of the papers presented and the enthusiasm of the many
distinguished scientists present. You will find a report on this workshop in this
issue.

Progress has also been made regarding the development of safety guidelines
relating to biotechnology research and iandustrial processes. Aan informal
UNIDO/WHO/UNEP working group considered the matter and agreed on a further
programme of work. The report prepared by the UNIDO consultant Mr. Karny was well
received and a short report of this workshop is also in this issue of the Monitor.

We are grateful for the continued encouragement of our readers and their

numerous letters of appreciation. We are continuously trying to improve the
Monitor; however we are now in the dilemmu of having to face increasing printing
costs on the one hand and budgetary constraints on the other. We hope to overcome
this situation by limiting the number of copies printed for each issue. We would
therefore greatly appreciate it if those readers who are not particularly

- interested in receiving the Monitor on s regular basis were to drop us a line to
this effect. This would aleo permit us to bring the mailing list up to date.

K. Venkataraman
Special Technical Adviser
31 Development and Transfer of Technology,
Department for Industrial Promotion,
Consultations and Technology

Compiled by the Technology Programme of UNIDO P.O. Box 300, A-1400 Vienna, Austria
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A. POLICY, NS AND OTERR XVANTS
UBIDC Bews

laformal Work i

on
Bietechan [ - ry 1986

thile UNIA for Tesseas of its mendate has an
isterest in indwstrial safety practices, it is also
suare of the concerms thet Che Vorld Nsaith
Orgamization (VBO) hes in this ares as they relste
to health and safety. Pazvicular sote has been mede
of the publication Bissafsty Manwel with
its guidelines pmﬁ te labezatory practices,
transfer and shipping of specimsas, guide teo
bissafety equipment, otec., and the report by Wi0's
Ragional Office for Bureps “Npalth Impact of
Bictechnology™. Interests of ths two oxgaaizstions
on this importsat subject lad te the establishaent
in 1982 of continwews commmications batweea UNINO
snd WN0's pregraums v Safety Nessures in
Nicrobiolagy. Bueriang the sprisg of 1985 it was
decided betwesn the twe ergmisations to comstitute
an inferms! workiag grouwp sud begin & systmmstic
study on whather & set of bissefety rules and
prectices could and sheuld be elshorated, the
application of which ceuld be recommended to all
countriss.

In May 1985 UNIBO »ecame scquaisted with the
interest that the United Netisas Bavironment
Programms (UNEF) has in the tepics of bio-wastes
disposal and ths deliberats relesse of gemeticslly
enginsered orgsnions iste the eaviromment. In view
of the obvicws sverlap of intsrest, VIEP was
informed of the plasmed WIDO/VED workiag group asd
asked if it would be iaterested to partske iu its
sctivitiss. The rospense was Pesitive aw’ sfter
consultstions bdetween WHINO snd WO, it was decided
among the thres o ions te comstirate an
informal WEP werkiang growp t> consider
all facets of biotechnelegy safety pertaiaing to
rescarch institetions, iadestry ami emvirommest, aod
decided to hold the first meeting st UNIDO
hesdquartecs duriag 27-29 Jessery 1986. The
objectives of the mecting were:

(i) To review existing safety practices as
cthay apply to biotechmelogy R*D aed industry;

(ia) To zeviev existing safety rules sad
regulations that serve o massges distecimology R¢D
instizutions sad biocscience-besed industsy;

(iii) To review existing practices that attempt
te ensure the safety of releasing gemmetically
enginsered organisms inte ths emviromment;

\iv) As s result of the feregoing, to comsider
wvhat olements sts required for a set of miniual
goideiines usefsl to the msmagers of the
Internstions]l Centre for Cemetic Engiseering and
Biotechnology (ICCES) amd te B*D imstitutions,
especislly in the devuloping couniriss;

(v) Siailer to (iv), te consider what niemsnts
are required for s set of sinins) guidelines ueefel
to éevelaping covatries thet may wish to regulate
bioscionce~based induetsy sad iadustry thet
wilises, or will wtilise, bietechaology;

(vi) To determine if guidelines should be
formulated that seek te asssurs nafe praciices whes
gonsticaliy enginsered orgesiss 7ve, or will be,
released into the envivemmser;

(vai) To imdicers further activicies for esch
nesber of the working growp snd to prepere for the
woTking group’s sest sessies.

In the eorly sutumm of 1983, VMIDO eangiged the
services of & consultant te prupare a camprehensive
study comtaining: (1) an overviev of existing
ssfety practices and regulations that serve to

manage bistechaolugy 28 and indestry; (2) ea
overview of prevaleat practices as to the coatrol
over relesssing gesstically esgiarsved orgamisas into
the eaviromment; ond (3) vrecemmensations of
activities that the informal vorkinmg group or the
ICGED cowld waderteke with respect to bioteckwology
safety. This stwdy, “Aa Intermatiomal Approsck to
Biotecamslegy Safecy™ uas circulsted to mesbers of
the working grewp in early Jemmary 1986 and was slso
availasie ot the first mecting. The geseral
organization of the stedy split .nnnc a.uun-;
inte thres categories: Lab

lsrge-scale eparstioms, which u:ludd blot-.t.l.
snd onviremmsatal applicatiocss of gemstically
eagineered organisms. For each category the current
views of ezparts oa the risks and variows regulatory
mechanisns for adiressing those risks are disceussed
and common priaciples in tans segulstory mechanisms
identifiod. While individusl couatries wers
considering the safety isswes raised by gesetic
engineering, it wes considered appropriate for
iaternstional ovgamnizations to address these i1ssues
from aa interustional perspective becsuse the
technology will heve worldwide 1mpacts. Uertsia
sdvantages frem international bodies addressing the
safety issues of pemetic emgimsering wers noted, the
major sdveatage beinmg the harmomizstion of
reguletion. In addition, a costly dwplication of
effort ia risk assessmsat and gnideline development
could be swided. This would be especislly valusbie
for cowatries wvith limited resocurces, wvhich would be
better off directing taose resowrces toward local

genetic engineering efforts.

Ihe follewing sctivities were proposed for the
ICGEB or the Iaforasl VWorkiag Croup:

(1) Act as a forwm for iaformstion exchaage sad
debate;

(2) stedy potentisl risks sad mske findiags
regarding actusl hasards or sreas where
additions] resesrch is mesded;

(3) Develsp risk assessment msthodology;
(4) Cosduct risk sssesement;

(5) Devalep safety guidelines for the various
categories of applications of gensticslly
onginsered ocganismes;

(6) Assist other cowntries, especislly less
develeoped cowatries, in sdspting the guidelines
to their owa special needs; and

(7) Train sciemtists, techmicians, workers, sad
other swpport statf ¢> ssadle gsuetically
engineered organisns safely.

Duzing the preparstory werk for the ICGES, the
mstter of safs laboratory practices, sspecially ss
they pertain te resesrch oa gametically engineered
micro-ergsnisav, became & metter of concern to
UNIBO. As seversl cosatries offered to host the
1CCKS and /or fce affiliaces ceatres, it pecams clesr
that netionsl rules or gwidelines tns: were simed ot
sasuring sete laboratory prectices varied from
almost no comtrol to comtrol msassures skia to the us
or UK guidelines. As the time grovs ever shorter
sefore vesearch begins or doth ICLEB components and
ot ire sffiliates, tne matter of draving up and
ap?lying sdequats and uniform ssfecty rules and
practices throughout the iICCED system cskes on en
air of urgescy. Furcher, simce ressarch ot Che




1CGEB and it3 aftiliates is to be of an applied
nsture, and since products amd p will

a8 svom &8s practicable, there is also a meed to
coasider safety rules awd practices as they may be
applicable to bioscience-based imdustry (and to
industry which will urilize the advenced
brotechnology techniques).

‘The representative from WD Neadquarters
presented his Organiaation’s view on biocsafety,
particularly as they touch oa the msamufacture of
vaccises sod bioclogicals. M moted that recest
sdvances im molecular biology have prompted tne WHO
to sssess them in referemce to public health
spplicaticas. Primary counsiderations have been
infectious diseases. As a resull, mev or expanded
initiatives have been established within WHU's
Divisioa of Commmicable Disesses. These include:

(a) WHD Progrswme for Vaccime Development (see
list of documents);

{b) dew rapid diagwostic techaiques;

(c) Transfer of vaccime production techmology
to developing couatries.

Vith these initistives there is the ~cmmaitment
of the Organization to assure the safety of the
product, the safety of the biotechaology isdustry
worker, and the ssfety of the commmity from
possible hazardous dischsrges from tme industry.

WHO 15 called on by its comastitu®iom ... to
develop, establish and promote internstionmal
standards with respect to ... biological ...
products™. Accordingly, WHO sets iatermstional
diological standards and provides relevant
information to nationa] hes)th asthorities so that
pnations! standards, calibrate¢ in internstionsl
units, can be established. Tirough tnis process WHO
seeks to assure that vaccines and other biological
products developed through its prograsmes, and
others, offered through internstional trsde will be
safe for use by the general pudlic.

To meet the woirker sad comsuaity safety
requirements, WHO's Seveath Ceneral Prograwme of
Work calls for tne provision of safety guidelines
for biotechnology organizations producing vaccines
snd diological products. Accordingly drafc
biosafety guidelines are being considered for
Lavoratories snd industries engaged in the
sanufacture or preparation of vaccines and
biologicals, wneres

l. The process uses organisas or cells that
contain foreign DNA imserted by the rscombinant
DNA technique;

2. The volume of cuiture, medium or tissue is
lerger then 10 litres. This definition
includes the use of continuous culture whers
the volume of the culture vessel or of the
spent culture is grester than 10 iltres; end

3. The work is csrried out vithin coantsined
facilicies.

While the proposed guidelines are primerily
directed towards fermentation techmology, the
contairment spucificstions snd osher prectices may
be used as s dasis to derive sisilar containment
standards for other technologies. The guidelines
spply only to minisum practices sad physical
containment .

Existing nacionsl guidelines for lLarxge-wcele
production of vaccines and biological products ere
serving as Che basis of the WO effort. iowever,
development of the WHO guidelines is currently in
sbeyance to sscertain if similar guidelines being

developed by the OECD or ender discussioa with URIDV
and UNEP would serve WHO's veeds.

The WHO representative from the Regiocaszl Office
for Europe explained that the Euviroaseatal Wezlth
Office of WHO, Regional Office for Esrope, includes
ia 3ts work the impacts of air, tood, water, husing
wvaste, snd occupational eaviroar:ats on health. Its
work covers both chemical and paysicai satety.
Biosafety has been given special coasideratioa,
especially as it pertains to foad, water vaste amnd
housing. Due to the grest imterests of the member
States of the Regiva on safety aspects and possasle
adverse impact ca humeu hesith of nev developnents
in birotechoology, a working growp om ialth lapact
of Biotechnology wes organized ia Subiin, Ireland
during 1982. Tne Regroasl Uftice of wiU/tuew is
especially concentrating its sttemtion va the
possible adverse humsn health impact of the
manipulation of genetic material in the laboratory,
the industrial and envirommentsl applicatioss of
biotechnology, including those posed by biological
wvaste.

The Environmental Health Service of WHO/EURO
has slso a strong iaterest im amy resesrch
programmes covering health impact sssessments of the
developments ia biotecnnology, although it Joes ant
include in its programmes any techmoiogical
Jeve lopa or t of biotechnology systews
or products. The latter of these is part of the
Regional Programme on Appropriate Techuology for
fleglth under its activities on bicsafety, which has
in the past als0 been working with some sspects of
ssfety of biotechnology.

The vievs of UMEP were exprissed by the
following points:

(a) Althuugh biotechnology with its advanced
techniques of genetic engineering could generate
considersble rewards for humsnity, the transfer of
genecically manipulated organisms (sicro-urganismss,
plants, snimsls, cell lines and hybridowss) from the
carefully controlled laboratory bench snd tactory
where they have been produced to the snvironment for
agricultursl, industrisl or other beneiits is
gathering scieatific, public and political concerns
as man, animal, plant and otner ecorystes
populations will be exposec to uncomwuly large
numbers ot sucn organisms. o fact, tne critical
sresa in terms of safety issues concerns will be the
envi ronment .

(b) The fact that no single health iacident
has been repcrted since the comsencement of
recombinant DNA in the last decade could be
ateributed mainly to the guidelines developed at
thet time. Tney led to strict control on the typer
of experiments to be ducted and specified
contaimsent procedures. In fact, ss none of the
postulated dangers hss msteriaslized, guidelines
developod by asny agencies are now derng relaxed.

(c) Relastive tuv ssfety cons’desations
sssociated vitn lasboratosy-scale and large-scale
industrisl applicaticns littie attencion was paid to
environsental snd agriculturs] applications of
genetically manipulated organisms. There 18 8 neerd
for adequate safety msssures, guidelines snd
reguletory sctions for the production, field tastieg
and releass of gencutically manipulated
micro~organisms into the environment. In fect, as
such orgenisme will be engineered mainly to spresd
and perform their ‘esired function in the
environment (uncontained applicstions) uney will
interact with the ecosystam and potentisl risks that
may be sssociated vitn their reaicesve will tnus have
to bs eveluated.

(d) A methodology for sssessing any potential
risk in releasing geneticslly manipuisted organises




(including those produced by coaventionsl methods)
into the enviroement (as compered to ladoratory and
indcstrisl scales) nseds to be dewnioped, so Chat
properly desigred uvniform guidelises consistent wich
the lewel of acticipated risk may be developed.

(e) At present the scieatific besis for risk
assessment involves: (i) nazard idemtificatiom;
(ii) dose-response sssessment; (iii) exposure
assessment; followed sy {iv) risk
chara.terisation. Ounce the risk is characterized
sltermative regulatory actions may then be svalusted
for selection (risk menagement). In case of
eaviroomental applications of genetically
msnipulated organisms. juantitative risk sssessmeat
followiag the sbove-meationed approach will de
ratner difficult for many reasons, suca as:

(i) Lack of sufficient and reliable dats;
Lack of data oa loag-tem effects;

Relstively smell size of researchers and
workers engaged in this field meking
assessment insigmificant;

(iv) Risks likely to be associated wvith the
release of 8 givea vrganism will difser
from one case to the other;

(v) Difficulty in predicting the fate and
effects of released organisms;

(vi) Secrecy sssociated with recombinant DMA

technology,

(vii) Abeence of monitoring procedures.

(f) Ecological amslysis of the liksly
coasequencas of releasing geneticslly menipulated
organisms into the environment is lacking and is
nteded on & case-by-case basi..

(g) The first initial step towards the
qualitative (rather than quantitetive) assessment of
potential risks associsted with che release of
genetically manipulated organisms into the
savirooment would be to conduct a detsiled study om
the ful and/or ful introduction of
slien organisms into the environment
(e.g. bio-insecticides, bio-~fertilizers, nev plant
varieties, etc.), with tie sim of dewveloping
conjactural prediction sethods. The results of such
8 survey would provide a dets bese for follow-up
sctivities, particularly with regsrd to the
devselopment of risk assessment methodology and,
hence, safety guidelines.

The folloviag recommsndations wvers accepted by
the Informsl Working Groups

(i) A preject will be undertaken to develop
minimal guidelines for isborstory snd indestrisl
scale facilities. Ia so doing, various nstivnal
guvidelines and guidelimes and/or principles proposed
by interastional organizations will be collected and
sbstracted, vith explanstions as to vhy guidelines
ditfer, in order to prepsre s firet draft of wmodel
guidelines. The draft vill be discuseed ond
tinaslized st & workshop of experts in differeat
disciplines and psrspectives on the issue of safety,
especially in developing countries. UNIDO will be
the 1ead agency in carrying out this project, with
aqual isput Crom UNEP und WO,

(§i) A project will be undertsken to assess
vhether biowsstes from large-scale iadustrial
preceices wvhere genstically engineered organioms sre
used may pose hazards Lo msn or the environment.

(iii) UNEP, in co~operstioms with UNIDO, will
prepare & study on the successfv’ snd unswuccesoful

release of gemetically manipulated organisms
(micro-organiswme, plaats, snimsls, imsects, etc.
manipulated by conventiomrl nr advasced tecaniques)
into the emnvirooment (e.g. spplicatioa of
bio~imsecticides, bio-fertilizers, etc.).

tiv) UNEP will sponsor a rowmd-table discussion
on the subject im assoc:iativa with tne Iatermational
Coaference on Microbisl tcology to be neld in August
1986 1n Yugoslavia.

(v} If circumstances allow, UMEP would
uadertske, in collaboratiom wita its Law Umit, &
survey of envirnumeantal protection acts alrsady
existing in developing and jeveloped countries sod
the status of their impleweatation.

(vi) The working Croup agrees that it would be
helpful to assess or determine the svareness of
bicsafety or lsboratory safety, particularly inr
developing coumtries. The WAV 10 Ine pust Lew yesrs
has published che WHO Laboratory Biocsafety Mamual
and conducts several biosafety "Irain tme Irsiner™
courses. The WHO therefore will survey the iupact
of tnese efforcs.

(vii) It was sgreed that a reviev of existing
biotechcology legal requarements oa s giossl basis
is requived. WHO agreed to atiempt such a review
through information compiled by its MNealch
Legislation Unit. Inforwstion regardiag national
laws, rules or regulations pertsiniag to
biotechaology, including sspects of the techoology
relating to wvorker besith and safety and
environmentsl protection will be gathered and
compiled on a country-py-country basis.

(viii) W"O has established four biocsafety
collaborating cestres at iastitutions with exzpertise
in biosafety trainiag, h, and Itation.
Their services sre sade svsilad.e O memoer tastes.
These centres are located at CDU, Atlanta, USA;
Ngtional Institute of Health (MIN), Bethesda, UMA;
Lsboratory Center for Dis2sse Control (LCIC),
Uttsws, Canada; and Pairfield lNospitsl, Melbourne,
Australia. The LCDC and NIN have specitic expertise

in industrial applications of biotechaology. OUther
institutions witn expertise are toe Mational
Institute of Virology, Pune, Indis; WMIN, Tokyo,

Japan; and the Mstional Bacteriology Laborstory,
Stockhols, Sweden. It is suggested that it would be
possible to "twin” these 1nstitutions with
desigasted affilisted centres of the ICCES for
development of expertise 18 birotechnology safsty
programmes for developing countries. A project to
do so will be designed.

All the foregoing racomsendstions sre to be
inplonented by the tLime of the second meeting of Che
Informel Working Croup, in November 1986.

JLCKB Worksmop om dictechuology snc industrisl
commod ities

The ICCED Workshop om Biotechnology end
Industziss Commodities was heid at Trieste trom
3=7 Narch 1966 st the Internstionsl Centrs for
Theoretical Physics. [te objectives weres

8) To mske recommendations for the Trieste
components of the ICCED that viil serve to provide s
sharper definition to che research needs in
specified sreas of industrial biotechmology,
particularly thoss germene to the needs of
dsveloping countries; ond

(p) To identily experts who could recommend
candidaces for the ICCED scoff positions in the five
areas or vho could even be candidstes themeelves.

In revieving the state-of-the-art of
biotechmology snd its implications for industry the




vorkshop was organiszed 1:to the follewing fiwe
scientific sessions: ’

(1) Kazymes, including protein esgineerisg;
(2) Masmeceuticals;

(3) Vaccines, hormones and other systhetic
volypeptides;

(4) Bioprocessiag; amd
{5) Polysaccharides snd hydrocurbon microbiology.

Resesrch st the Centre can be comndected in what
is described below as three msjor areas of
biotechno logy:

(1) Biocatslysis - the fusdsmeatal study of
enzyme structure tion wsing adwanced
techniques of gemetic and proteim engineering. By
wnderstanding these relationships, new eond wmodified
enzymscic sctivities can be snslysed and explored in
terns of production of wseful products and
development of unique processas.

€(2) Biomsterials - studies the uwtilization of
rav materisis, the productiom of specific low
wolecular veight metabolites as well as biopolymers
of industrial and wedical importamce. Swuch
maZerials nignt include proteins, polyssccharides
with vnique properties, nev drugs, vaccimes,
hormones, satitumour agests, aatimetabolites and
antibiotics, herbicides and pesticides, commodity
and specislty chemicals, etc.

(3) Bioprocessing - includes research and
development ralated to upstresm processisg of raw
msterials, monitoring and anslysing information on
coaversion rates, yields, and productivity, and
downstress processing of products by a variety of
techniques svailable for purification sad
concentration of biologically active molecules.
This research vill facilitste che practical
spplication of discoveries emerging from areas (1)
and (2) above.

Mewpers of the staff may work ia ome or more of
these aress wvhile addressing specific probless in
health care, agriculture, ensrgy or commodities.

There is & very large nuaber ot specific
projects that can have 8 positive impect in the
developiag werld. Therefors, projects will have to
be carefully and reslisticslly selected becsuse of
the limited resources Chst the Centrs has at
preseat. Projects will have to be tailored to
country and regions] wneeds. Relstivc effects on
usapover treining should be tskes iato sccount when
projects sre choses.

The folloving is & List of possible projects
desonstrating the type of resesrch sctivities chat
selste to the spplicstion sress. These projects are
envigioned for the Trisste component of the ICCED.
Nost possess s multidisciplinary charsctsr,
isvolving seversl of both ths resessch and
spplication sress. They sre mot listed ia order of
pricrity. Perhape only ome or two such projects
could be undertaken as the Centre becomss
operationsl.

(a) Vaccine Csvelopment: Teargst disesses
could include parssites (smleris, trypemcecmissis,
amoebissie, schistosomiseis, leishmsniseis,
tilsrissie, etc.), vizrwses (msssles, yellov fever,
Lesss fever, rotaviruses snd otner eateric viruses),
fungi (condidissis) end becteris (tuberculosie,
cholers, leprosy, typhoid fever). Rasssrch could

pertein to the isolation and culture of pathogens,
cloning sad identification of antigens, purificatioa
and testing of potentisl vaccine p ations und
laboratory comditions; biochemical and
immunological studies; antigea preparation (e.g.
with live carriers such as vaccinia virus); Che
induction of b 1 and cellular immunity; and *he
devel t of adj ts

(b) Screeniag for mev pharmscological
activities: Etfforts should de made to apply modern
biochemical and gemetic techmiques tO devise simple,
sensitive and selective screens for isolatiom of
drugs against parasites, bacteria and fumgi of
medical importance ia developing coustries.
Exsmples icclude screens for agents affecting
ornithine decarboxylase, 7,8-dihydroptercate
synthase, nucleic scid metsbolism, microtubule
formstron and nerve fuocCion. Uteer screens would
include ishibition of vianding of infectious-agent-
derived wolecules to cell recepcors. Sucha J4stays
could be carried out at the ICGEP ami/or at
affiliated institutes in order to screen locally
available microrial broths and plant extracts.

(c) Diagnostics: Development of
immunod.agnostics and DMA/KMA disgnostics for
infectious, genecic snd neoplastic diseases with
high iacidence in dewveloping countries. Work should
include production and screening of monoclonal
antibodies, antigen charscterization, development of
suitsble DNR or RMA probes and optimization of assay
conditioas.

(d) Biochemistry for rational design of drugs
agsinst psthogens: Projects may be set up to
discover or investigate already discovered key
metabolic pathweys or functions of disecase-causing
organisms. Kxsaples of recent discoveries which
might be a starting poiot for further resesrch 1n
this sres are:

dalsriac

- The thymidylate kinsse-dihydrofolate
reductsse douole-enzyme,

= Glutathione reductase,

- Synthesis of purine nucleotides.

Trypanosoniseis:

=~ Attachment >f variable surface glycoproteins
to the seabrane,

- Ornitnine decarbozylase,

= Racognition of site of sttachment
(fibronectin) in the host.

(e) DMdovel pesticides: Resesrch could bes simed
st the developmeut of biologically-produced
compounds (s.g. insecticides, herdicides) and
appropriate delivery systems for their use. Jor
exsaple, sgents can be developed for use against
insects associsted with human and snismel disesse and
for controlling pests limiting crop production, such
ss weede, insects, fuagi snd viruses.

(f) Dioconversion of biomsss: Kasearch could
be undertaken to improve tne utilizetivn of oiomess
(plant msterials, agro-residuwes) throwgh
optimizetion of existing processes and the
exploration of nev spprosches, such ss the
devslopment of therwophilic snd recombinent
osganisws, the use of non-aquecus medis and of
extreme sl conditioms in order to produce commodity
snd specialty chemicslis, feeds, etc.

(g) Food fermentation techmology:; Ressarch

could be undertsken to design and dewelop, in
collsbovation vith outside organizations,
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smsll-scale, lov-maint £ ors with
suitable instrumentatioa for use ia rerel areas of
developing countries with the ais of processing
fermented beverages amd foodstuffs. Special efforts
may be made to improve traditiomal praducts of food
fermentation by the use of sdvenced biotechnologies
in order to improve nutritionsl valwes and reduce
toxic by—products.

(k) Fermentstions using chemically sinple

d ko: Res h could be undertskea to develop
processes ueing local rescwrces ss feedstocks for
the production of eadogencus and clomed enzywes,
emino acids nr other metabolites, startiag vith pure
substratez such 29 methanol, sthanol, and glycerol
in chemically-defined media. Suitable organisms
isclude streptomycetes, nocardise, Cawdida yeasts
and methylotrophic bactarias.

{i) Zosyme improvemeat amd utilization:
Industrial biocstalysis is of grest fucure
inportance co the third world. It provides t'w
scans for adding valus to the specific astural
resources avsilsble locslly, thereby providing
sumeroes products for both domestic consumption and
export. A project may be imitiated which is aimed
at isolating sovel enzymes, or at isproviag existing
ones by protein enmgineeriag; these enzymss should
be selected from those useful in food production,
heslth care, specisity chesicals or for the
utilization of locally avsilable simple foodstocks
for esergy purposes.

(j)) Siagle cell proteins (S(P): SCP for humen
and animal feed could be developed using sbundantly
svailable local resources such as natural gas,
sppropriate cellulosic sudstances and sgricultural
vastes ss subscrates. Nev strains could be searched
for or high producing strains selected. Research
could alsc be initisted to increase yieslds and,.r
inprove the sutritiomal quality of SCP organisme by
isproving fermentation techaiques, designing
sfficient Biocatslysts, improviag downstreas
processing techniques snd gemetically engineered SCP
orgsaisws to improve metabolic charscteristics, etc.

(k) Biologicsl polymers: “ners is s growiag
need in developing cuatries either to replsce or
supplement coanvestionsl, msialy petrolewm~bssed
materials (polymers, detergente, comstruction
materisls, plastics, stec.), with ressveble
biological omes. Rssearch efforts sbould be

ducted to ically sodify cstersl polyasrs
(starch, proteins, cellulose) im order to schieve
the dasiced physical propertiss to obtsia mev
metoriale and to extensively study their
structure/funceion relstionships.

(1) fLohsnced o1l vecovery: Research could be
directed st the developmeat of s micrebisl
polysaccharide that would nave pesudeplasticicy,
sslt-tolerance, viscesity and pil stabilicy similar
to xanthan gum, yot have & much grester thermsl
stability. The waique properties such compounds
ispart to their squesvs dispersisns ot lew
coacentrations, swch as their obility te form gsls
snd films with specis]l permesdilities, weuld mshe
chis typs of hydrocolleid very wesful 89 s weter
webility contrel sgent ia secondsry and tertisry
recovary perstions. This in turm wosid lesd te an
enhonced preduction of petreolewn. Oil-well
scidising eperetions weuld slee beuelit frem the
aveilability of en scid~stable pesudeplastic
biopolymer.

(u) Neve’ micrebis] polyssccharides: In view
of che yet watepped divereity of micrebisl life
forme, it is clear thet seny wausuel snd potentisily
-nbi siesabisl polysscchavides remsin te be

diccovered und doveleped. A ressamh programme

could be undertaken to isclate strasins capsble of
wtilizing local resources ss feedstocks to prodece
woa-toxic microdbisl bro-surfactaants for use im drugs
and cosmetic formulatioas as well as it clesa-up

operations of o1l pollution. PMolymeric
bio-smulsifiers car also be used to stabilize heavy
oil-in-weter emlsions for dil traneportation and
for gemerating nev fuelu. namy such products are
formed coastitutively ia fermestations. rroductioa
of microbisl biopclymers by straightforvard
fermentation techmology is applicable to dewveloping
coustries where inexpensive carbohydrste substrates
are svailalLle.

(=) S0il comditioners: Researck could de
aimed st the development of tectnology xor om—famm
production of polysaccharide-producing blue-green
slgae (cysmobacteria) or graea/red aigse to provide
s0il comditioners asd wrcer-retention aids for use
in arid and semi-arid relioms. Similar techaology
is proving successful in perts of the westera USA.
ditrogen-fixing cyssobacteris wouls be the preferred
agents, but greea/red slgae could slso be wsed siace
both are autotrophic, photcsyntnetic orgasisss.

(o) Bio-sdhesion: Ashesioo of micro~orgsnises
to surfsces by means of secreted polysaccharides is
a basic mechanism of biofouling, microbial
pathogenesis, and mort microvislly promoted
spoilage. Research on the polyssccharides involved
may lead to scriutions to these problems as well as
to the development of useful new polyssccharides and
proteins.

In order to establish and msintain & resesrch
facility of the highest scieatitic stesadards,
certain basic capadilities are required to support
all aspects of the scientific programmes to be
undertaken at the ICCER. Depending on the choice of
projects, these could include the folloving:

Molacelar biology: Studies with nucleic acids
hmtic engineering, sequencing, syathesis),
host-vector systeme, z oniag and expressios in
prokaryotes and eukiryotes.

Ohemistry: Proteis purificatios, ensymwology,
protein sequence deterwination, peptide synthesis,
physicel chemistry of biologicel moleculies snd
natural product isolstion, structure and systnesis.

Biochemical engineeriag: Bioreactor desiga,

fermentation, product recovery smd purificatios.

Ricrebislogys studies of micro-organiems, gemetics,
physiology, the davelopment of novel screesing
methods, and culture mmintemsace.

Cell dielogy: UKuwharyotic cell culture, immwmeology,
incloding satibody production swd culturs
nsintonsace.

Inforuatice: Computing sad programming as spplied
to the analysis of structure sad function of
bielrgical molecules, computerized contrel of
instrumentation, dats base eccess snd commwmication
focilities.

The foregoing list of skille and capebilities
should net be tohen as a preopesel 107 depertasatal
orgenisation, vhich should be the preregative of the
Divecter-

It is recommended thet the Trieste compoment of
the ICCBS include computer facilitios consisting of
o contrel ssinfrane computer plue werkstotions ia
esseh laboratory sensisting of PCo or slove cerwinels
iaterfozed vith the vesaframs., Juch tecilities sre
connidngud sseential teo headle the enpected volume
of ssiontific conputations, word precessing, sccens




to dats banks sand administrative dats processiag.
It is further recommende that the ICCEB establish s

computer aatvork linking sffiliated cestraz and
other appropriate institutioms ia order to
facilitate commnications. It is also advisable
that the Irieste compoment be allowed to utilize the
excellent cowputstioasl facilities of the nesrby
ICTIP acd a divect linkage should b2 ccasidered.

The recommeaded fermeststios capacity to
suzport the resesrch and traiming programmes of the
ICGEB should ‘nitially consist of five 20 litre
fermenters with Juitable iastrumestation in additioa
to a number of smsiler units (2-10 licre capacity).
This coafiguration will provide the fermeatation
capacity ded for h and development of new
processes and for training in ferweatation
technology. In additioca, the Trieste lLaboratories
of the ICGES skould consider imstalling a 250 litre
fermencation facility, including dowmstream

processing equipment.

It is zecommended that during the esrly years
of operstioa, the Centre should not establish
techaologically complex and expensive operatiocns,
such as a large-scale pilot plant (e.g.
1,000-5,000 litres), X-ray crystallography, or
computer graphics. However, it is urged that
collaboration with other institutions be initisted
in order to provide access to such facilitias.

It is understood that the ICGEB Trieste
component will include a full complement of genersl
support services and facilities, such as & machine
shop, an electronics laboratory, a glassblowing
facility, s comprehensive scientific snd techaical
library, and snimal facilicies.

it should be noted that outstanding scientific
fascilities and menpover are located in the Trieste
ares that could contribute to the scientific
activities of the ICCES. For exsmple, there is the
University of Trieste, the Internstional Ceatte for
Theoreticsl Physics (ICTP) and the Intermational
Scaool of Advanced Sctudies.

The ICCES should msintain contact with the
commictee charged with the construction of
syachrotron facilities in the Trieste area to ensure
that the ICCED cen utilize the bright X-ray sousce
for protein crystsllography when it becomss
aveilable in thres to five yesrs.

Training should be an istegral part of the
resesrch functions of the Centre. The ICGED staff
should include individusle with outstanding
competance and motivation to provide training in
sodern bietachnology snd biochemical emgineering.

Except in special circumstances, trainess will
be expected to have s MD or aquivalent degres
before coming to the ICCEB. Trasinees should be

god to epend periods of up to two yesrs st
the Conire to work on sll sepects of the projects.
Trainees should bring their needs and prioritiss to
the Contre and skould be encoursged to wsintsin
relationship vith the ICCED on retura to their home
country.

In addition, tha Centre should provide short,
intensive Lraining through workshops and short
courses in specific srese. It is noted thet sn
sssocistion with various internationsl orgenisstions
nay facilitate the plaaning and funding of such
courses.,

The training progrsams should have mltiple
cosponents, ss indicated in the work programme.
hese include:

(1) Seminurs by distinguished scientists visiting
the Centre;

(2) Vorkshops or short courses (duration - several
days to four weeks) to teach specific
techniques or subject areas of biotechavlogy.
These courses wculd be given by the permanent
or visit:ing staff;

(3) Research fellowships of one to two years to
enadble visiting fellows tu vork on wajur
resesrch projects;

(4} An sonual intervational syposium on
biotecanology.

Triiaing opportunities should be provided as
described above in the areas of:

- Holecular biology

- Chamistry

- MNMicrobiology

= @ell biology

= Biochemical engineering
- Informatics

It wvas felt desirable to offer seminars or
shott courses concerning the commercisl and economic
context in which biotechnology will affect the
developing countries.

A list of documents presented at this workshop
say be found in the section warked "Bio-informatics”
in this Moanitor.

UN and other organizations' news

Secon) session of the Committee of Experts on
Biotechnology Inventions and Industrial
Property, Geneva, 37 February 1986
This session vas convened by the
Director General of the World Intellectual Property
Orgasnization, WiPO, as part o5f the 19856/37 programme

of the Internstionsl (Paris) Union for the
Protection of industrizl FProperty.

Discussions were besed on s report prepared by
the Internstional Bureas of WIPO, entitled
"Industrial Property Protection of Biotechnological
Inventions™. The Committec of Experts considered
the repcrt in detsil, sterting with Psrts 1II and
IV, which contsin e description of the existing
situstion. Subsequently, Paxt 1I, which deals with
possibilicies for improvemsnt of the exieting
situstion, wvas considered. The Committee suggested
to the Iaternstionsl Bureau of WIPU that it contisnue
its study of the question of industrisl propesty
protection of biotechaological inventions, taking
into account the vieve expressed during the session,
in preparstios for the nest session of the Committee
of Experts to be held in 1987,

In prepersticn for Che next session, the
Internstional suresv would carry oul & study of the
existing situstion with respect to the legal
protection of biotechnological inventions in eszh
field of biotechnology whers different forms of
pratection mey be avsilable (process, product snd
use proteccion in the field ot plants, snimals end
micro-orgapiems, and in other aress of
biotechmology). This study should include, fur the
various aress msentionsd sbove, sn snslysis of the
existing possibilities of protection, or lack of
protection, by pateats snd/or by plant or snimsl
variety rights, & comparstive snalysis of protection
of plant varieties under the WOV Convention, snd
sny patent protecCion which existed or which could
be escablished for that ares. Thie would include en
snalysis of questions such ss exhsustion of pstent
righte and dependence of an invention on snother
invention, The study of the Internstional Buresu
would, naturslly, take into sccount sny further
devsiopuents in the fisld of induetrisl property
protection of biotechmological inventions of which




it is informed before the mext sessioa of the
Committes of Experts (mev legislatiom or
jurisprudence, or mev adaimistrative practices).

With respect to the systes of depesit o.
wicro-orgenisme uader tl» Budapest Treaty, the
Coamittee of Experts seggested to the Iatermatiomal
Bureau that the questions raised in the WIPO report,
and the comments made by the Commitiee of Kxperts,
should be submitted to the Assembly of the Buidapest
Usion wvhich couvld meet in am extraordimary sessine
duriag the first half of 1967. The Assembly of the
Bodapest Union could, in particelar, comusider how
far it would be feasible and desirsble to establish
clear principlies as to vhat could be deposited as
micro-organise. Ouce the Assembly hed r hed a
conclusion oa that question, it would have to bde
exsnined vhether such 1 conclusion required an
smendment in the Regulations wnder the Budapest
Treaty or vhether sn agreed statemeat of the
Assembly would be sufficient in order to emsure the
desired clarification.

Regulatory issues
OECD iaitiates nev biofechnology guidelises

Last December, after al years of debate,
the ad hoc Working Croup om Biotechmology of the
Organization for Nconomic Co-operatioa and
Development (OECD, Paris) drafted intermational
guidelines for use of the technology in industry,
agriculture and the envirosment. The Workiag
GCroup’s sugzgestions are presently being evaluated by
the Lommittee for Scientific und Techmology Policy,
the approving body rhat oversees OECD policies. If
they are adcpted by the CRCD, the gridelimes will be
the first internstional agreement oa the regulation
of biotechnology since the Asilomar conference s
decade sgo. At that meeting, 60 high-level
govermment reprassntatives agreed om the strict
research controls that are still observed in most
recombinant-DA laborstories sround the world.

Last October the OECD released & report
detailing its position om intellectual property
rights, specifically relating to biotechnology
patent laws in OECD's member natioms.

The OECD guidelines proposed in Dacember focus
on the use of recombinant~-DNA techniques in lsrge-
scsle industrial, agricultursl and envirommestsl
applications. They specify the kinds of sltered
aicrobes snd plsnts that might pose hessrds to humsa
hoslth, sither in the workplace or outside, and to
the srvironment. Also covered are specific sethods
for dasling vith such organisms, iscluding physicsl
contsinment fecilitiss for those presesting high
levels of risk.

The proposed guidelines attempt to recomcile
Zuropesn and Jsp wishes for strict comtrols os
induetrisl applicastions of biotechmology, togsther
vith the US industry’'s desire for comperstively more
relaxed ones.

The final version of the docement sdopts the US
Yood snd Dyrug Administration’s (FDA) guidelimas for
8 wore relaned risk-scsesoment fremework. Ilbwever,
the safety guidslines also contein the suggestions
of the Dutch delogstion on methods of comtsining
sicro-organisms. At the ssme time, it takes iato
sccount US objections to having rigid levels by not
going to the extent of specifyiag the exact
contsinment levels that should ba followed.

(Excracted from Chemicsl Bagineering,
17 Fedruary 1966

Buro| iders field ¢ regsleti

Reguloatory suthorities in the United Kingdom
and Fodersl Republic of Cermany sre comsidering the

possible problems associsted with biotechaology
field tests. Ihe Exzopesn Reoacmic Commission is
also plamaing to briag forward proposals to regulate
the field testing of geme-spliced organisams later
this yesr. The first release of gene-spliced
orgamisms iato the UK envirommsst is smow being
planned by researchers at the Institute of Virology
at Oxford. The Ouford team prop to spray a pine
forest with s modified pine beasty virus which
attacks caterpillars.

Neamvhile, the FRC Fedaral Ninistry for
Rescarch and Techwology has withérave 1is subsidi~s
for the Neidelberg—dased venture capitsl firs,
Cen-dio~tec ss the compeny allegedly failed to
inform the Covermment of its experiments to
msnipslate bacteria to prodece anticoagulants.

Under the 1978 federal safety guidelines for
biotechnology, firms must report all gene tests to
the cenrrasl commission for biological safety. umcil
mow, co~uperatioa has beena voluatary but the
Ministry is seeking tougher proposals and new safely
guidelines. (Extracted from E Chemical News,
17 Nerch 1986)

Uniform guidelines, according to EPA Pasel

A set of mniform gwidelines for protecting the
public and the eavirommeat against the potential
dangers of genetically sltered pesticides and other
products of the biotechnology industry have been
proposad by a panel of leadiag scientists vho are
helping US Eoviroomesatal Protection Agency devise a
strategy for regulating the release of genetically
altered organisms into the eaviromment.

EPA is one of four Federal regulatory agencies
which sre building 8 framework for controlling the
products of biotechnology, s fledgling industry thst
is juat starting to sowe out of the laboratory and
into the commercisl market.

Without established guidelines, EPA has been
forced to reviev mevw product proposals on a
case~by-case basis. It approved the first
deliberate relesse of s geneticslly engineered
organiss last year - bacteris designed to prevent
frost dausge on strswberry blossoms.

Although EPA said the field test would be safe,
eavironsentslists are challenging the experisent in
court, and it has been temporarily shelved.
(Rscracted from Chemicsl Marketing Reporter,

10 Yebruary 1966)

Mow setback for gene testing

The first outdoor test of geneticaily
enginsered orgsnisme took place secretly and was
illegal.

The US Eavironmental Protsction Agency (EPA)
suspended & permit it had granted last Movesber to
Advasced Censtics Sciences (AGS) to test s bacterisl
"pesticide” on strswberry plants in & field in
California. The EPA says the company sctuslly
tested the bocteria on sbout 45 dormant fruit Cree:
contsired in pots on the rooftop of its leboratory
in Februsry 1985. It leter submitted feisified
reports thet indicated that the test took plsce in s
greenhouse. The compesy slso failed to report

, cankere that sppesred on sowe of the tress.

According to AGS, the axperisents ia question
involved imjecting 20 sl of & solution with s Jow
concentration of the sltered bactaris into the
branches of 45 trees of 6 different speciss. The
tress stand on tho sephalt-cevered roof of ACS's
Osklsnd hesdquartere. The roof is surrounded by s
I~foot-high wall, but othervise is exposed to the
environment. The trees were imocwlsted to test for




asy pathogesrcity tm the bacteria. After twa test
the imoculated br vere 4 and sterilized.

The brotecnaclogy compaany, based in Omklaed,
Califoruia, was the rirst to receive s permit te
test gemetically emgineered orgaaisms cutside the
laboratory. During 1985, AGS tastad two types of
bacteria, Pseudomonss tivorescess sad Poswdowsmss
syriogae, oa various types of plaats im
greeshouses. The altered bacteria were tailor-made
to vard off the effects of froet om strawberries,
and were to become a commercial prodeuct called
“Frostban".

The decision graating AGS permissioa te be the
first to test genstically alteced organisms is the
field generated objections from scwe emavirommeatal
activists end the local community where r3e bacteris
wvere to be sprayed, but the EPA stuck with its
assessmeat. ACS was to start work this sprisg. The
EPA's 1nvestigstors :a Saa Francisco had “assumed”
that the firs vas testing the altered bacteriwm
inside a g h » but compeny sciestists nad
never claimed that was the case.

The Cover has pended but not revoked
the licence, and fined ACS $20,000, the mexisws
penalty possible. AGS must oow start from scratck
again, performing nev i1ndoor tests and reporting Cthe
results to the EPA. AGY has 20 days to appesl. But
it is more likely to rapeat the experimeat ind
and submit the results by the pegimming of May, u
requested by the EPA. The delay vill mean that the
experiment will not take place ia the open watil at
least next viater.

People in Monterey Couaty, Csliformia, wamere
the ice-winus strain vas to have been tested oo a
stravberry patch, welcomed the EPA’s actiom.
Residents became alarmed when they discovered that
tne sltered bacterium was to have Seen sprayed
within 20 metres of homes. Scientists say the
bacterium is quite 1anocuous becsuse it iz the same
as a nsturally-occurring mutant. A further
potentisl complication is a lawsuit brought by the
Foundation for K ic Trends, hesaded
Jeremy Rifkin, tnat asks for n injunction blocking
the crial. (Extractad from Mature, Vol. 320,
6 March 1986 and New Scientist, 3 April 1988)

Genetic relesse test

The VS company Monsaato has decided to mske
public s lot more information about a gemeticslly
enginesred microbe it wants Co test outdoors as a
pesticide, The company wants to snslyse bacteria
that have been sltered to protect corn plaats
against black cutworm. Nesrly & yesr ago the fim
sought spproval from EPA to duct its experi
and, in the process, submitted dats comcerming the
sodified bacteris and the test, clsiming the
informstion was proprietary. Monsanto has sgreed to
make public virtually sl]l the informatios it has
submitted to the agsncy. Up until asow, all the
cospeny has said about the experiment is that
scientists have isolated a gene from Bacilius
thuringiensis that codes for the psoduct of toxia
lethel to cutworm. The gene hes bees spliceé iato
Pssudomonss fluorescens, s microbe commonly foumd om
the roots of corn plants. When cutwors attacks cors
roots, it eats the bacteria and dies.

In its spplication, the company describes the
genetic enginearing methods it used to slter the
soil microbes and the technique it vsed to emswre
that the toxin gene is not trsnsferred to smother
microbisl species. Specifically, the comspany
insctivated the traneposase Lo preveat the msvement
of the transposon, wnich cerries the toxin geme.
The company conducted Coxicity assays os seversl

species, imcluding fish, aquatic imsects,
mosquitoes, lsboratory mice, sartbworms, and quail,
and fousd w0 watoward eifects. About the only
iaformatioa that was struck from the documents

nes the pany ‘s method of coating the
P. fluoresceas to the curn seed.

Although the company originally asked to
periors the cxperiment at locatioas in Texas,
11linois, and Massouri, it now has limited its
request to test oaly at its Missouri famm in
St. Cherles. The company proposes to plamt 26,000
corn seeds oa & l-acre plot. \extructed from
Scieace, Vol, 231, 7 March 1986)

General

Gene repository to be established

A collectiom of cloned human genes, Dia probes,
and human chromosome specific lioraries wail pe
establisied by the Americes Type Culture Collection
in sockville, Md., under a contract from the
dational Institute of Chiid Health & Mman
Uevelopment. The collection 1s i1ntended to serve as
the major resowrce centre for distribution of DNA
probas add clomed genes, which ATCC notes are
proliferatieg rapidly. A computerized dstavase of
complete bachgroumd information also will be
developed and w1ll be designed for on-line use.

{Source: Chemicsl and Engineering News,
27 Januacy 1980
Biopolywers research centre establishad

A Center for Biopolymers at Interfaces has been
established at the University of Utah,
Salt Lake City. The aew organization has received
$75,000 from the State of Utan tor its tirst year of
operation and so far has signed up five 1ndustrial
sponsors. MNesearch at the ceatrs will ve on
industriaslly relevant problems and will focus on
areas sucu 8s the biocompativility of polymers tor
use in artificial organs, spectroscopic and
chrusstographic characterizetion of macromclecuies
adsorbed on surfaces, effects of immobilization on
tne kinetics of enzymes, anu contormacional changes
associated with imsunoglobulin binding. Crants from
the centse will be used to support graduate
students, post-doctorsl fellows, and visiting
scieutists, ana to purchsse instrumentation.
Principal resesrchers will be wembers of the
University of Utah faculty. (>ource: Cnemwical and

Engineering News, 10 March 1986)

Mixed results for biotech firme

Profits for biotechnology compsnias still
appear to be elusive. Altnough Genentech moved
turcher into the black, Bicgen continues to post
losses.

Cenentech has uporud a fourth quarter profit
of $2.2 million and & net income of $5.5 mirlion for
the fiscal year 1985, compared with $2.7 million in
the previous year. The cospany has the sdventage
that it is now generasting product-derived revanues.
Reveaues rose to $25.9 miilion 1n i985, compared
vith $18.1 milliom in 1984.

The award of orphan drug status for Protopin,
Cenentech’s geme-spliced humen growth hormone,
should etrengthen the fimm's future in thie field.
The compasy has completed gamma interferon cancer
trisio 10 ths US, Rurope and Japsn, and auditronal
trials sce mov under way to evaluste the protein as
an sntivirel egent.

Neamhile, Biogen WW's fourth quarter net loss
widened to $6.5 million from $2.2 million & year




sarlier as revesus fell to $4.2 millioca from

$9.4 millioa ia the pnvm. year. The
biotechnclogy company’s nst loss for che year aleso
increased to $19.1 million from £13.1 milliom, with
revenves falling to $21.4 million from $31.4 milliom
the previous year.

By the start of 1987, the company hopes to turm
rownd Che losses to profit. The first commercial
prodect is likely to be alpha isterferoa. Licessed
to Nchering-Plough, the proteis has recestly
received 2 letter of approvebility from the UK
suthorities. (Source: Ruropesn Chemical Mews,

24 Febreary 1966)

B. CoOWNTIY
Auvstria

Toxin agsinst Verroa mite

Austrisa scientists at the Josmmeum Resesrch
Society ia Cras have found & fuagsl toxin to sttack
the bee-killing Verros mite. The Coxim, extracted
from Besuvaria bassiams, kills the mite very quickly
vitkost producing the undesirable side-sffects of
conventional pesticides wsed to comtrol the pest.
(Source: Ruropean Chemical News, 31 March 1986)

Selgim
Sev biotechnology company formed

Flanders will soon have s third biotechnology
company: Innogenstics, which will joim PGS [Plaat
Genetic Systems] and Biogeat. Inmogesetics’
ssnagement viil be entrusted to E. Tambuyzer, an
adviser st Innovi. Scientific management will be
handled by A. Van leuverswiia, former director of
Biogent. The finsaciasl bscker is the Marien
Laboratory in Zvijnssrde. Insogsmetics will
specraliszse in medicsl and vecterinmary disgmostic kit
based on the use of monoclonal sntibodies. The mew
cozpany vill not de & licenses but will dewvelop its
ove products. The first products sre expected to be
ssrketed in two years. (Source: Industrie
Magszine, October 1985)

Cansds

Support for biotechnology urged

Is ite first annusl report the Canadiam
Netionsl Siotechnology Advisory Committes (MRAC)
warns the federal Govermsent that it must streagthen
incellectual property rights, prosote techmology
transfer and improve tax isceatives. The WBAC said
chst nuch of Cansda’s domestic resource-based
industry, such ss mining and forestcy, hes been
reluctant to spply biotechmology. Ia perticelsr,
the Commictes stresses that lov isdustty swaremess
and insufficient spending on biotechm.logy RED, eves
by drugs snd chemicals firss, compounded by gaps ia
Government policy sad co-ordination are mot
conducive to the development of dbiotechmology
sctivities. The report suggests a changs Co Che tsx
systes to encoursage loag-ters fimsacisl support snd
sllov deductions fnr techmology licsansiag desls.
Furtnermore, fimsncial assistance schemss should be
extended to keep pace vith the incressing number of
biotechnslogy start-up firme requiring federsl

fusde. (Extracted from Suropesn Chemical News,
27 Januery 1986)

Ching

Joint veaturs with Chiss

Chins has & surprisingly smsll nuaber of dairy
cattle, 500,000 compared vith perhaps 100 times that

aumber of becf cattle. Iatermstiomsl Esbryos has
formed a jeint veaturs with the Chinese Coverament
to exploat ambrye tramsfar techaiques. A key
ebjective of the Jinen Iatermatiomal babryos Centre,

te be d in Che p oI tuangzhou, wili oe to
increasse the mmber of dairy cowvs in Guangzhou froe

40,000 to sbeuwt 500,00 wirhia five years. (Source:
Bistechmolegy Bulletin, Wol. 4, Mo. 12, Jamsary 1986)

Costs Rics

Joint vemtwre to cowvert bamans vaste

Faced with finding sa alterastive to throwing
140,000 tens of sub-standsrd bananas in the ocean
every yeay, Costs Rics has decided to try fermeamting
the weste to a high-value animal teed. Late last
year, the Imstitut Prasgais de Recherche
Scientifique pour le Diveloppesent en (Coupératiion
(ORSTQM) ia Paris sigaed an agreement vith the
Cant o de Investigationss de Techaologica
Alimentaria (CITA) at Sam José to use the French
institste’s solid-substrate coanversion techsology on
bassnes thet are too low in quality to export.

The bananss are dried to 10 per cent water
coatent and thes treated with a strain of
Aspergillus miger, s mom-toxic filameatous fung:
with high amglass sctivity. After three days, this
yields flour with some 20 per cent protein content.
The Fremch growp tried s pilot project in
Martinique, but it emcowutered difficulties ss
electricity is scsrce and expeasive on the island
snd bamams productioa is relatively lov compsrad to

Costa Rica. (Sowrce: McCraw-Hill's Biotechmology
Bewswatch, 3 Maxrch 1986)

Dasmark

Restrictions on_experiments

The Danish psrlisment receatly stopped giving
permits for mev genetically eseineered-plaat
esperissnts watil it has had an opportunity to
debate wev rules for swch projects. 1lhe
Ewviroumsntsl Ministry is expected to preseat a bill
on the subject to the ilegislature by esrly

April 1986,

This mnev perlismentary slov-down does mot
affect tha status of applications by MNovo
Industri AS and Nordisk Geatofie to produce 1nsulin
frem yesst or bacteris, but parlismsent declisred thst
Seumark needs something more Chsn gensral
envirenmsutal regulstiens for the biotechnology
industry. (8 NcCeaw-Hill's Biotechnology
Nowewntch, 17 Pebrwary 1966)

Vemish company to build insulin unit

flovo Industri, the Denieh drugs and ensymes
outfit, has odtsined wnvirommentsl spprovel from the
committes for techmology and environmental mstters
of the Muaish county of Weetern Zesland for s nev
fermantacion fecility is Kslundborg. The new plant
will be wsed for the production of humsn insulin
using gens-spliced baker's yesst cells.

Tw nev buildiags ere siceady under
construction snd o Chird existing buildivg will be
isstalled with sev eguipment for the process. Fears
concerning the wse of gene-spliced orgsnisws and
extonsive lebbying from savironeental sctivista had
beld wp the projects’s approval snd the compeny vas
roquired te reveal detaile of environmental risk end
iapect sments bef approval could be
granted. The sppreval mov mssns that Novo cam stert
installing precess oquipnent. Nevertheless,
production nf the biesynthetic humen insulin is
walikely to begim watil 1987. (axtracted from

Serepsss Chemjcal News, 23~30 December 1985)




Ecomomic Conmuai

Ponds ass te bistechanlegy

e Europesx Econcmic Commmaity is preposing te
spen’ Bew i0.35 billism ($10 billien) ea resesrch
and developnent in a five-year period ae of 1987.
The plan; if approved, calls ea ths twvelve member
states to provide Ecu 9 billion for resesrch
projects with a Community dimensioe and an
additional Ecu 1.35 billion for a reserve fumd.

Industrial competitivemess will provide the
focal poiat for the mev five-year plan, which will
overlap and eventuslly replace the curremt
Ece 3.75 billion programme. Rasearch in aress sech
as bietechnology, mev msterials and maw svess swch
as marine science and techaclogy are to be Ziven
prierity. Raphasis om improved competitivesess will
incresse from the curreat 35 per ceat shars cf fuads
to more thaa 60 per ceat.

On the other hand, research coacermed with
emergy programmes will fall is priority, esly
wvisning 20 per ceat swpport as opposed to the
curreat 47 per ceat share. Nowever, this fall ia
emphasis does not represent & veduction in cash
tems. The research plan does wot represest a
forusl proposal, though oune is expected by July.
Commission officials see the current plam as a
skeleton which will be filled out with firmer
propossls ia the mnext fev momths.

Resesrch spending from all sources withia the
Community vill probably exceed Ecu 414 billiom in
the sems five-yesr period the Commission predicts.
Nevertheless, competitivity has declinmed agaiast
both Jspen and the US in the pest decade. The US is
expected to spend a total of $1,000 billion oa
research and development in the next five years.
(Source: ERuropesn Chemical News, 17 March 1986)

Fedaral Republic of Germany

Proposed safety guidelines

Crowing public pressure has persvaded Che
Cernan government to take & firmer stand than it had
previously intended on the regulation of gemetic
engineering research. Ia psrticular, it has
proposed that mev regulstions should be legelly
binding on all industrial experiments, rather thaa
vemsin voluntary as they are at presest. A revised
versivn of the current safety guidelines will be
introduced within a fev weeks. Although morse
liberal than the current guidelines, their
spplication would no longer be formally restricted
to publicly funded research. The current guidelines
are closely modelled on those developed by the US
Netional Institutes of Usalth sod have remsised
essentislly uachanged since they were introduced ia
1878.

The action has been partislly prompted by the
nevs that s emsll lsidelberg-based fimm,
Cea-Bio-Tec, had deen carrying out experisents om
the use of bacteris to produce blood-clotting factor
without formally notifying the Federal Kimistry of
Kesesrch and Technology's Committee for Biolngical
Safaty. The Cen-Bio-Tec incident was the priscipel
trigger of s sharp attack on the Covernment's
handling of genetic engineering resesrch during o
debate in the Bundestag. The Covernment was sccveed
of yromoting the rapid development of s new
technolog/ before sdequate control procedures hed
been put ie place.

onetie

Until recently, public dedate on
the Tedersl

engineering has been relatively muted

Republic of Cermany compared to the United States.
The Coverameat ha: hed little difficulty in wmeeting
concerns sbout safety by adopting guideliames closely
modelled on those developed by the Natiomal
Institutes of Mealth.

The mav guidelines are expected to be modelled
closely o those currestly wuader discussiom withia
the Organisatioa for Ecomomic Co-operatioa amd
Development, which drav hesvily on cerremt practice
in the United States. (Extracted from Sciesmce,
Vol. 2.7, & April 1986)

Tad,

trial associstion supports biotechnology

Biotachmology in the Federsl Republic of
GCermany is to be given a boost by the chemical
industry association (Versinigte Chemische
Industrien) (VCI). The Federal Repwblic of
Cermany's chemical industry is pledging a totsl of
M 15 millioa ($6.1 million) for the mext thres
years to swpport bi mology he The fumd,
to be administered ., the ¥Cl, wiil comtribute
b 12 million to the Cermen Ministry for Sciemce and
Techunology - more than half the DK 20 nillion
budget. The association is to meke sa additional
BM 3 million available for projects comducted by
small fims working is collaboration with the
astions’ biotechmology centrs at Braumschweig.
(Source: Europess Chemical News, 27 Jamuary 196)

Covermmental progrsmme in applied biology and
biotechmology

The Pedersl Republic of Cermany's federal
Covernment has recently published its govermmentsl
programme for spplied biology snd biotechaology as a
framevwork progrsmme for the support of resessch
activities im biology and biotechnology.

The objectives laid down in the progrsmse sre:
(1) encouragement of scientific and technical peak
performances; (2) improvement of innovation
conditions; (3) R&D support in sectors of public
interast; (4) technology H
(5) improvement of conditions for young scientists;
and (6) support of internstional co-operation.

The programme at first defines the
opportunities and status of biology and
biotechnology. Then governmentsl measures sre
applied to the different sectors as shown in figures
of budgetary plasniang for 1986.

Ia totsl, the federal Covermmsnt plans to spend
about US$70 million in 1986 for spplied biology snd
biotechnological research. This figure is planned
to increase to $110 million hy 1989 in sccordance
wvith the objectives of the ww programee.

Apart from the federal Covernment, other public
sources sre fimamcing biotechanology in the Federsl

lic of Cermany. By the end of 1984, s total of
682 ressarch projects in genetic engineering were
deing carried owt in 6] inetitutions with grents of
adout $25 million. (Extracted from European Science
Nows, Merch 1966)

Pinland

Company focuses n plant vsristies

The Pinnish company Kemira nss scarted testing
a opeciss of villow that hae been cloned for faster
growth and hardiness. Willow is @ 83, ‘ficent
source of biomsss energy in Finland end the compeny
hopes its sev diotechnology division will have o
hardy, faot-groving veriety of willov on the market
vithin a fev years.




Biotechaology ir expected to B¢ 2 major growth
area for the Fanish chamicals grouwp, but the
company is mot expecting the mew sector to yield
products uatil the next decvwde. Before establishing
its owm bdiotechmology am iast yesr, Kemiras hed
signed research agreements with Qalgese, the
US-besed biotuchmology fimm, to develop
pesticide-resistant creps. The biotuchmology
division is to cor zestrate its efforts in three
particelar fields. In sddition to improviag plamt
protection and grcuth the tirm is hoping to develop

- the horticultursl efforts of Eemira's Nortes Cy.
Cloniag techniques sre curreatly being spplied to
produce mew varieties of ormamental plamts such ss
begoniss. (Source: Ewropean Chemical Waws,

31 Narch 1986)

France

Social sacurity refuads om blood detection Rits

The coet of AIDS blood detectiom kits marketed
in Prance will be refunded by the social security
providimg it is a test which uses the antigeam
techaology developed by Diaguostic Pastesr, the
joiat subsidiary of Institut Pestewr and Senofi.
Thus other tests sold on the Freach sarket are
excluded. Institut Pasteur is in litigatiom with
the US National Imstitutes of Neslth over its AIDS
diagnostic pstent in the US. (Source: Ruropean
Chemical News, 3! March 1986)

Ireland

Swedish company to5 build drug umit

Ferwenta, the Swadish biotechnology group, is
to set up a plant in Ireland to produce & new drug
for cresting arterial thrombosis. The nev enzyme
preparation, Brinase, vas developed by the Swedish
Foundation for Appiied Research in Medicine (FAMM)
who has sgreed to set up a joint veature with
Ferments to produce Brinase in Ireland.

Further research work will slso be carried out
in Ireland. MNegutiations are under way to enter a
joiat venture with an Irish lsborstory for clinical
pharmacology, £o carry out the laboratory work
required for the clinical studies. (Zource:

Luropsan Chemical News, 24 Pebruary 1986)

Iscsel

Centre for Biotechusclogy, Tel-Awiv University

The Centre for Biotechnology, Tel-Awiv
University, Lsrsel, wvas founded ia 1962 by Professor
Epbhrsim Kstzir-Kstchaleki, who is also the director.

Alcthough che centre has been in existence for
only four yesrs the ecientific staff has made
important contributions in biotechaology research in
seversl aress such as the irmobilization of cells
and enzymes; the use of cytometry snd cell sorting
for bacisrisl identifications, tumor immunology,
etc.; celluloss degradation; thermophilic methane
and sthanol fermentation; amd microcsrriers for
culturing memmslisn cells. Prof. Katsir-Katchaiski
has a patent pending on s resgent for the specific
identification of onsymes snd isoensymes in clinical
specimens with monoclonsl antibodies. A current
research ané development project supported by the
1srael Council for R&B is the influence of
monoclons] satibodies on the activity, conformation,
and stadility of am ensyms. (Extracted froe

Ruropesn Scisnce Nevs, 40-3, 1986)

Itsly

ltaly te co~ordinate snd swbeidize its

farmitslia-Carlo Erbs SpA, the largest Italiam
pharmacentical esterprise, will use a bicengineering
procedure fer the firet time involviag a procedurs
to aswufacture calcitomin which was developed
jointly by Uaigeme Lsborstories, Fairfield,
Nev Jersey aod Lark SpA of Nilam (Italy).

Up to mow, ecomomic productiom of calcitomin
has been hampered by the difficulty of amidizing its
precurser product. By gemetic sagineering
techniques Unigene and Lark secceeded in growing
bacteria whick produced a precursor product so pure
that the ead product obtained Zherefrom requires mo
further purification. This end product cam be
obtained in ewe step by eazymatic smidizatiom.

Fermitalia would like to increase the
availability of this homowe, whose world market is
currestly estimated st over US$200 million. The
phammecentical enterprise sees 2his as a»
opportunity te reduce hospital costs cessed by
geriatric sstesporosis, the most importaat
applicatisn srea of the drug. Ia Italy aloae these
costs smownt to 150 billion lira smnually.

Since s pure process imnovatioa is involved and
the oend product is already kaown, tedious climicsl
testing will be obviated. Farmitslia therefore
expects to be able to offer the product on the
market withis two years.

In the mean time Unigene is resesrching the
next step is order to obtain a bacterium by genetic
engineering, emadling the production of the hormone
in one step, that is including the smidization. It
may Cthen apply the procedure to otaer rare human
hormones, sech as gastrin and oxycotin.

Permitalia is also collaborsting with the
Americas research firm Cytogen Corp. of Princeten,
flev Jersey, im the ares of monoclonal antibodies and
their application to diagnostics.

Other iadustrial enterprises who carry os
research and dewslopment in this field sre Sclawo
SpA (proteia chemistry, recsmbinsnt DNA, hybridoms
technology, molecular biology and wolecular
immunology), the Cruppo Lepetit 3pA (genetic
enginoering aud wonoclonal antibodies) snd Sorin
Biometica SpA (protein caemistry, momoclonal
antibodies, and immobilization of enzymes).

Another eaterpcise is joining the abaove list,
nemely twe Industrie Farmaceutiche Menariani of
Tloreace. After a phase of one-sided techmology
cransfer from the British Lite Science Ressarch, the
pharmsceutical eaterprise intends to carry on its
own biocenginesriag resesrch. Yor its bicengineering
research, it is expanding its resesrch ceatre in
Posesis, south of Rome. In 1979 it scquired there
the Centre i Ricercs Farmaceutica which was
constructed by seversl smsll and medium
pharmecestical enterprises as » joint research
facility. This was expsnded snd two years ago, vith
an iovestmest of 32 biilion lira, it vas
supplemented with s toxicological resesrch centre,
which also parforme studies for third perties. It
currently employs 147 scientists, 38 of these from
sbroad. The cemstruction of s bioengineering
resesrch contre, Teprisenting an investmest of
28 billiea liras is under way.




For this reasca, r lioa’s share of Wemarini's
research ecxpenditure during 1984-88 ia aszigaed to
biocengineering, smowating te 200-250 billiom lira.
The fioa vishes to coatimme collriberating with Life
Science Research as »:ll as with American and
Japanese partmers.

Nenarini is workiag oa the productioa of
B-imterferen, tisews plasminoges activater and
calcitesia. In its CPA development. Memarini is
co-operatiag with Crea.

Sclave, the phammacestical enterprise of the
goverameat-ouned ZaiChem Spd, is not oaly carvying
oa bioeng ing <h ia the sbeve-mentionsd
aresas, but is slso iavolved in fermeutatiom, im Cthe
production of monoclem) sntibodies, im cell
cultures, and in geme expressioa.

The Dow subsidiary lepetic, just liue the
Cenetic Institwte of the Naticosl Resesrch Cowmcil
(CM) in Pavia, is involved in the predurties of
wrokinase vhich the firm hopes Co market ia two to
three years.

Sorin Biomedica, which baloags to the Fiat
conglomeraste, specislizes in the productioa of
artificial organs, msinly the heart, as well as
diagnostic systems. The eaterprise, is
collsboration with the "Siogea W™, has slso
developed a diagaostic system for hepatitis B.
Together vith Farmitalia and Sciave, Soria Biomedica
participates ia the Tecnobiomedics, a company for
applied research founded by the Govermment's specisl
credit instituce Inl.

Further utnpnuu umm os biocengineerisg
research are: K i SpA ( lonsl
sotibodies), the internstionsl Arss-Seromo growp
vith its Instituto di Ricerca Cesare Seromo (gemetic
enginesring), the Soc. Prodotti Amtibietici SpA, a
subsidisry of the Americas G. D. Sesrle & Co.
(immobilization of enzymes), and the Covermment's
ENL group vhose rescarch company, the EaiRicerche
SpA slso doss research inm proteis clamistsy amd
plant—cell cultures. Its predacessor fimm, the
Assoreni, received the first Italism gemetic
engineering pstest threse yesrs ago for proteis
production by msans of soil bacteria. The EaiChes
Agricolturs SpA, & speciszlty compeny for fertilizers
aad pesticides, wishes to co-operste with the
Federcoasorzo, an uvambrells orgsnizstion of
sgricultursl societies, to spend 20-25 billiom lirs
over the next three ysars om bicengineering research
concerning plant growth and 'hat protaction
prodects.

As the exsmples shov, the Italian lag does not
concers 5o much the engagemsnt of industsy but
co-ordination based on spscific objectives and the
corresponding financisl subsidies by the Stats. The
Coverament has recognised this and several months
ago fonmded the Nstional Bosrd for Bicemgimesring
(Comitato Nazionale di Biotecnologis, CWB) wvhose
objectives sre the applicstion of biceaginesring
oechods in the pharmaceutical industry and in
agriculture; collaboraticn both on an intermstiomal
level ss well ss with the Internationsl Centre for
Cenetic Knginsering and Biotechmolegy st Triest, sad
the specisl funding of interdisciplinary projects.
EEC countries will ba the primsry co~eperstion
partaers, but one of the firet specific resulits was
the conclusion of & contrect between the Itslian
Niniotry of Meslth sné the American Food snd Drug
Adeinistration (FDA). Thie provides for a rveguler
exchangs of informstion concerning resesrch,
production, and the registration of nev drugs
obzained by bicengineering methods, and concerning
bioengineering process technology.
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Reseerch is expected to ba co—ordimated between
industrial enterprises, waiversities and public and
private ressarch institutes such as the Matiomsl
Research Cowmcil (CHR), Che Natiomsl Society for
Alternstive Emsrgies (KMRA), the Milam Camcer
Research Institute, the Pharmacslogical Research
Institute, Institute Megri, and the Crain Research
Institute Casaccis.

In the edecatismal srea, Yeroma Umiversity is
praparing te istrodecz s course of studies for
bicenginesring aid is striviag to erect a scieatific
park according to the Aasricaa pettern. 4
feasibility study is curreatly beisg carried eut.
Priority is to be givem to applicatioas in the areas
of mutrition, agricelture and pharmacesticsls,
aspacielly ¢t immwno-diagnostices and mowoclomsl
antibodies. In the pharwacological area it was
hoped to be able to profit from enterprises resident
in the regiom, especially Glaxo ou Vercaa amd Fidia
in Abawo Terme, whose research ceatres on neurolugy.

After takiag inveatory of the FPAST, the
Association of Techmical-Scientific Societies,
86 research Zroups in ltsly werc active in the ares
of genetic eaginesring in 1983, 22 vers occupied
with monocloasl antidodies, 1l with protein
chenistry, 10 each vith plant-cell cultures and
enzymes and Chree vith the chamistry of
oligonucleotides. (Fxtracted from (hemieche
Iadustrie, October 1985)

Japen

Ministry proposes mors
sciences programme

Jzpan's Ministry of Iatermations]l Trade and
Industry (NIT1) is urging the Gover to support
8 Yor: 610 billiom ($3.4 billion) life sciesces

programme.

t for life

Detsils of the proposed project have mot yet
been established bat it will meaan furtier research
isto bumen heslctn, photosynthesis and
biotechmology. More importamtly, MITI hopes that it
will gain significant intermatiocnal sups~rt.

alf tae resourcess for the schems sre expected
to be provided by Japenese firus and the Japenese
Covernment, with the remsinde: being supplied by
other developed countries. Civen emough support,
Japan contends that the scheme could bscome as
isportaat ss Europe’s RURIKA progremse ia terms of
internationsl resesrch co-operstion.

Opposition to the propposal is reported to be
intense among top Japamese civil servante, mskiag on
early introduction for the scheme umlikely. Project
supporters are hoping thet the Prime Minister will
istroduce the ides during the sanual summit for
industrial democracies is May. (Sousce: ERuropesn
Ohemical News, 3i March 1986)

Firms link on proteia eagineeriag N§D

Witoubishi Chemical Industries (Japan) vill
joiatly develop ensyme-bassd druge sad bioreactors
wvith Tokeds Ohemicsl Industriss, Kyows Nekko, Torsy
Industvias and Toe Nearyo Kogyo (sil Jepan) in
1960-92. The regsarch vill gesk to sstaklish
relationships between the structure and fumction of
ensymes, horeones and other proteins, sllowing
developaent of nev proteins. The compsnies expect
the State-backed research snd development project to
be completed by February 1986. The mev protein
enginsering institute is likely to be capitalized ot
Yon 30 billion (15 million), which will be epent on
the protein project over en eight-year periocd. Tne




tive partasrs sre seeking ether participaats
including abeut 10 cemputer and inetcrmmemt
usapfecturers.

In addition, an appresch has been sade Co the
Jepen key techaslegy ceatre, a msa-prefit
organisstion vhich is ceatrellied by beth the
Rinistry of Nots and Telecommwnications and the
Ninistry of Intermaticual Trade snd Iadustry (METI).

The ressarch weuld require Che uwoe of X-roy
smslysis, ssclesr magastic resemsace, electrea
sicrescepy and computer -sided graphice, sad w1ll
thus require co-operatisa with fereiga and demestic
equipment firme. Ritsebishi Chemical Industrier is
cerveatly seching other participeats ia the project,
vhich sy isclede ICl (UK). (Extracted fres

Iurepess Chemicai Naws, 23-30 Decesber 1985)
Compaay moves te diwersify

ditoubishi Chemical Iadestries is sccelerating
its move to diversify iste lecrative fumctiomsl
preduct lines. It has targeted distechmslegy,
electrenics materisls and sevel industrial materials
for specific effort in the aext five years.

These products ars expected te comprise
33 per cent of total sales at thet time compared
wvith the curreat level of 22 per cest.

Biotechaology sud pharmacesticals will probebly
sccownt for about two-thirds of the plammed
incresse. Despite this stroag emphasis oa the life
sciences, the company expects it will take some time
before the division will wske am impact om the
tirn's profit positiou. The company hss plans to
file applications soom for two mew dregs, ome for
trezting senile dementis and bepsto-protectaat, vith
the Japaness Ninistry of lsslth and Welfare.

[¢° : Hevopesn Chemical Wews, 17 Narch 1986)

Pive firme start TPA trisls

ditsebioni Chemical Industries Litd., and Kyows
Hekko Kogyo Co. Ltd., both of Tokyo, are begimming’
climical trisls of recombimsat tissue plasmsinoges
activator (TPA), which they obtasined ia bulk fros
Ceneatech, Iac., 3en Francisco, Galiformia. Asedi
Chenical Indwstries Co. Ltd., of Osaks sad Kyows
lavached human trisls of mateursl TPA from celtured
rensl cells in late 1964 snd entered Msse II
studies in Decesber of last year. Toyobe Co. Ltd.,
Tokyo, snmownced that it will begin Phase I crisls
vith gene-spliced TPA mamufsctured by Integrated
Cenatics, Inc., Fremingham, Nass. Toyobo has sleo
scaled uwp preduction of reccabinant TPA is snissl
cells to the several -hundred-litre lev 1 ot its
recently completed Shigs Research Lsborstories.
Dafichi Seiyaks, Tokye, will macrket the TPA for
Toyobo. (Source:

NcCrev-Hill's Biotechwology
Nevewatch, 3 March

Japsn scisomns domsted blood

Japen's Meaith snd Yelfare Miatetry has
bastewned to implement & pregraums to screes s large
proportion of the astien’s bleed donors, sud s
energency grant has boen swsrded te develep nev
diagnostic tests for AIDS. Thess developments come
close on the heels of spprovel of the import of an
AIDS astibody test kit msmufactured by Abbot
Leberstories of the United Stetes and confirmetion
of three move cases of AIDS in Jepen, bringing the
tetal te fourteem.

Jepan's Red Cross will test the blood of
one nillion doners in Tokyo and Osska over s period
of one yoor frem 17 Pobrussy, thereby ssreening move
than 10 per cont of cae 8 million expected
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donations. 4Aa tly ar November, the Nealth amd

Welfare Ninistery had stated that caudater;y scressing .

of bloed densrs for AIDS was wanecessary aad that
the estimstad cost, Y1J,000 million (abeut

£38 million), was prohivitivaly high, but ;acreased
medis coverage msds it more urgeat te sllay pwblic
coacersn.

The Red Crees will wse an enzyae-linked
immenseerdent assay (LLISA) antibody test kit
supplied by Dyuabbot, the Japanese swbeidiary of
Abbet Leberateries, for the bleck screcmiag
programme. It wves assswaced last week, bowe mr,
that am emergency grast of Y40 millioa hae been
sverded by Japan's Sciemce and Techmolegy agescy to
two research tesms st the HEzalth and Welfare
Nisastry's Wssith and Nedical Aflairs Buresw sad Che
Hational Institute of Nealth to develop more
relisble AIDS tests. (ixtracted frem Nature,

Vol. 319, 20 Februsry 1966)

Bistechmolegy 14 1S

For the third year in & row, Japan has
increased its owrall budget sllocations for
biotechmolegy. In each srea other thaa
biotechnology, governmeat departwents were held to a
“"negative ceiling™. Expenditures for life-scieace
projects in six ministries will exceed Y42 billiom
($210 million) for the fiscal yesr iJsé - wp
15 per ceat from last yesr. The bislogicsl
water~vecycling programme at the Nimistry of
Internstional Trade and Industry (MITI) received the
largest iscrease in fuads, with sllocations uwp
Y1 billion (85 million) froe last year. The
Ministry of Agricultere, Forestry and Fismeries
(MAPF) started three wewv projects: MAPF will
research biological coatrols for er -irommesatal
improvement in-house (Y95 aillion), while working
with privste industry to develop new fertilizers
(Y26 million) sud analyse genes im agricultsral
plants and apimsls (¥43 million).

r ceat

Selected budget iteme for fisca: yesrs 1985 and
1986 are compered ia Table 1 {sce page 37).
Ixpension of biotechmology imto mev agencies, sad
rearrangenenl of line items, sccount for differemces
from the previcwsly published 1985 bwdget.

(Sowrce: NecGeaw-Hill’s Biotechnol Novswvatch,
17 Pebrusty 19667

Biochip project

The Ministry of Intermetions] Trade and
Industry (MITI) is starting a 10-year "picchip
project™ throwgh its Explorstory Resesrch for
Advanced Techaology Programme (ERATU). The
8-10 billion yea project sims to iavolve industry,
scadenia, and govermment in resesrching informetion
processing mechauisas in lower anims] nervows
systems, sxsmising biochemicel resctions in
biologicsl organic msterisls, snd estadlishiang
production and processing techmology for orgsaized
molecular complanes and membrense. (Sources
Bie/Techmology, Vol. &, Februsry 1966)

Nov_develepmente

Takeds hemical Indestries (Jepsn) has
dovaloped 8 combined gemns interteron-interloukin-2
conpound by sesns of ganetic enginesriag of o
coliform bacterium’s genes. Kyows Nexko (Jepen) and
Tekye University’s Oc Leborstory have ‘oimtly
devaloped an TONA process tc mess produce el growth
horuene, vhich may be used in ¢e! farming if future
devslogments sre successful. Japansae Chemical
Technologicsl Leborstory hee slso dave'loped an rDNA
process te produce lysesyms, s humen ensyms, in
yosot. The Jrpansse wee lysosyme s Cresteent for
the common cold. (Sources SCRIP, 15 Januery 1906)




Senkye (Tokyo), a leader in pharmacesticals.
has produced s recembiscat slsstase which msy aid ia
the prevention and care of artericeclerveis. The
cenpeay tramifected Che DUA of pig-elastase inte
both Bscherichia coli amd cultwred monkey cells.

The elastase thus preduced is identicel ia structwre
and efficaty te the matural eclastase. (& H
Bie/Techmology, Vsl. &, Fabruary 1986)

Bikken Chemicals, & specialist ia ethical
medicines, snd the Japansse Nstisusl Feod Research
Institute of the Ministry of Agriculture, Ferestry
snd Fisheries (MAFF) have developed 2 mew sugar
slcebol~preducing yesst. Reportedly, this is the
first time sugar alcshel has boen made by
fermentation, versus the traditiemal chemicel
resction. Wikken hopes te export erithritel
preduced by fermentatisa mext year, while it is
resesrching & more ical bi - {(Semrem:
Bis/Techmeiegy, Vol. 4, February 1986)

Sveden

Biotechaology research and development in Swsdes

In Sveden, RED in ths fisld of bietechwolegy is
financed by different fowndstions gad by imdustry
itself.

Ouly a fev larpge compsnies like Mharmacis and
the Swedish Segar Compeay are active im basic
research. Nost besic research work is carvied out
at wniversities. The Swedish Wationsl Bosrd for
Technical Development is fundinmg ressarch projects
in sress like molecular biology, fermemtation sad
easyms resesrch ss wall as dowm-stresm processiag.
The aamual budget is sbout $2.9 millicn. Other
funders of b3asic resesrch more or less related o
biotechnology sre the Medical Research Cowmcil, the
Cancer Pund, and the Swedish Netiomal Sciemce
Rescarch Coumeil.

Applied tesestch ia biotechmology is wsialy
financed by the conpenies active im this tiesld. The
Swedish Netioms]l Board for Techmical Develepment is
funding risk projects with compenies st a 50:50
basis totelling abowt $1.5 sillion per year.

Thms far, the differext fundiang agsncies have
opersted very independently but now s Netiemsl
Committee for Diotechmology is being established.
Membare of this committes will be represeatstives
from funding sgenciss and from isdestry. Its
purposs £9 Lo co-ordimate the suport of RED sad to
work cut & nstiomsl policy. (Sowrce: Zeropess
Scisace News, March 1996)

Geowth hommone ’n‘ud with DHA techaique
apprevec s Sweden

A growth hormose produced by msans of gemetic
enginesering by the Swedish Stste~owmed
pharmscoutical conpeny KabiVitrus AB has been
sppruved fer uee as 8 drug by the Drugs Departmsat
ef the Swedioh Board of Mealth snd Welfavre. Called
Seastonovn, the nev preperation is s 100 per cent
puse product, vhich preciwdes sll risks of
trononiosion of infectious sgents, KebiVitrum says.

The approval ssens thet some 200 Swedish
childron con agsin receive sdequate trestmsut for
their grovth horwene deficiency after the swspension
last spring of Crsstment with grewth heruene
excracted from humen pitwitsry glande. This was dus
to suspicions that sm Amsricen preperstion
trassnictted infectiows agents.

Sometonere has underpene clinicsl trisle ia
severs] commtries on more then 400 patients and has
slvesdy bosn spproved by the registration
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asthorities in the United Kingdem, Relgiws and
Svitzerland. The Amscican equivaleat of Sematosors
has receatly bees approved im the USA. (Source:

The Sundish-Interaaticonal Press Berssu, Jessary 1%6)

"Gens Ascembler” mew tool for study amd

productioa of gemetic strwctures

The Swedish pharmacestical compasy Pharmacia
has introdwced & mev geme machine, the Pharsacia
Cene Assembler, produced by the compeny’s Molecular
Bivlegy Bivisioa. It is the first such machine to
be yreduced ia Burope and, accordinmg to the
maaufecterer, is simpler in desigs, essier to use

snd considexubl> less expersive tham compstitive
sodels alrendy on the market.

Intesded primerily for waiversity and
{odustrisl researchers studying asd developing
jematic etructures and functions, the machine can be
used to saasfacture synthetic gemes in & matter of a
few howts. It can also be wsed for the disgmosis of
disessnes involving gesetic defects by produciang
“quaei gens” prodes.

The nachine consists of & sodular assesbly of
components, 2 simple supply system and sutomstic
synthesis monitoring. The actwal symthesis takes
plece in two columns filled with Mhermacia’s Mono
Besds.

Wich the sid of the slectronic comtrol systea
in the machine’s nicroprocessor, s chamical process
takes place ia the columms, enabling the msucleotides
to be joined in & pre-programmed sequence to form
the genes or pieces of genes desired.

Used together with the compeny'’s FPIC
purification system, the Cene Assesbler can thus
both synthesize and purify the materisl, a festure
said to be unmstched by other geme machimes.
(Source: The Swadish-Ictermational Prese Buresu,
January 198967

United
Plant gens “tool kit"

The British Covernment’s Agricultural and Food
Resssrch Council (AFRC) has outlined some sdvaaces
in agricultural techaology to be included is its
corporsts plan for the next five yesrs. The Coumcil
says its scientists "have s grester veristy of
excesdingly p ful b techaiques than Chey
have ever had”. Its problem is developing thes as
the Govermmeat's spending om agricultural resesrch
declines.

Biotechnology offers masy prospects for
agricultursl ressarch. For exsmple ecieatists at
the vniversities of Durham sad Werwick, vorking with
ths John Inses Institute snd the Plant Brveding
Institute mear Csabridge, ave working om s "plent
gone tool-kit” which vill enable breedess to
identify and isolate pesticuler genes is pl-ats. Of
pesticular iaterest ore thoss that control desiradle
charactoristice such as resistamce to disesses snd
growth at lov temperstures snd ia dry eoils.

The British programme is looking for vectors
thet will carry genes inte whest, barley, rops and
pes. Amother part of the teol kit will de
techaiques of imsercing desired genes into
protoplasts (cells with their cell walls removed).
Seme plaante, such as petuniss, are relatively essy
to grow from protoplasts, but important sgricultural
plants, especially corvesls, sre sot. wuch of Che
work will invelve formulating standerd conditions
for r rat crops. (Extracted from

Nev Scientist, Karch 1306)




Research funding

The UK Department of Trade and Industry has
provided s £l millioa graat to belp lswnch BIOTMANS,
& wnique ssrociation betveen the Ladecatory of the
Coveramest Chamist (LGC) ia lomdom amd the
University of Eent (Canterbury), which will focus oa
biological tramsformstions. Origisally established
to provide amalytical services for Goverameat
departaents and public bodies, the 1LGC sow mekes its
expertise availatle to industry toe.

BIOTRANS will esbrace feasibility stewdies, 24D
coatracts and joiat programees, aad smsll-scale
enzyme prspevstion. The work will be carried out at
1>th tae LOC (which set wp & Bi hmology Res: h
Croup in 1332) and the Biological Ledevatory ia
Canterbury. Ohris Knowles, profasser of miczobial
biochemistzy, will head the vaiversity team.

Foz Lhe University of Keat, the lssach of
BICTRAKS vep s the d of two
developaeats that hase sivanced its regutation
coasiderab.y as cne of the most aggressive forces
behind British biotechmology. Agaimst stiff
coapetition, the Kent Research amd Developmcat
Ceatre also attracted the nev Portoa Iatermatiomsl
subgidiary, LB Bioprocessing (LEB), to its complex
now being comstructed alongisde the wmiversity's
main sciemce laboratories.

In associalion with other mesbers of the Portoa
Internstional group, LHB's services cover the
discovery, design, snd optinisstiss of
bioprocesses; production capabiliry;
design and provision of prccess plaats.

and the

Goveromental sponsorskip of biotechmologicsl
innovation in industry is still in the build-vp
phase. From roughly $14.5 million spent samually by
the Departmeat of Trade and Indwstry is direct

pport of h and developmeat is snd for
industry oaly $3 million per year is allocated to
biotechaology. A Biotechnology Umit has been
established for the managemeat of this spoasorship
;: the Laborstory of the Covermmsnt (hawist, London,

The Biotechaology Unit has idemtified four key
areas of biotechnology of strategic importsace and
ie devoting sn incressing proportioa of its
resources and efforts to them. The four sress are:
(1) enzymes, production sad use; (2) diagnostics
incleding biosensors; (1) agricsltaral
biotechaology; and (4) process plant aasd
inscrumentstion.

Basic research in the UK is funded ia
vaiversities by the University Crsats Commission and
the Resesrch Councils snd in public sector research
institutes by governmest depsrtments snd Ressarch
Councils. The Kesearch Councils slene had a
commitasnt of basic research is the dioceciences of
sbout $3.3 nillion in 1983-1984.

Only in the Science and Bagisssriag Ressarch
Council {SERC) has & dedicsted Bistechmology
Directorste been formed. This Directorste sesks
industrial sdvice in the sward of resesrch grasts to
uni icies, ad tes joint fuading of projecte
with industry, and sime in conswlitstien betvesn
scedemics snd industrislists to direct swpport ianto
strategically isportant sress. These aress
fnclude; (1) imsobilised cells snd ensymes;

(2) plant genetics snd biochesintry; (3) s
large-scale grovth of semnslisn sed plant cells;
(4) terwencacion cechmology; (5) micrebisl
physislegy; (6) mev resstor design; (7) mev
concepte in dovmstresm processing; snd (8) sensors
and bicelectronice. (Source: B !

Vol. 4, March 1986 and Ly [ e _Nows,

March 1986)
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Approval fer first British virus release
expeviment

In sdvance of the expected publication at the
end of March of the British guidelines for the
relesse of gemetically emgineered orgamisms into the
eavironmeat, approval has beenm givea for the first
ssch relesse experiments. The experimeats, wmich
will involve the release of slightly engineered
versions of vireses that are wsed im the biological
control of pests, are ssid to have been a useful
first sxercise for the Advisory Committee on Genetic
Manipulation (ACQM) that has produced the guidelines
and swsits their approval by the izslth and Safety
Commission.

The geidelines are intended to evolve on &
case-by-case bagis. It will sot be compulsory
either to sotify ACCM of plsmmed releases or to head
their advice, but the expectatioa is that achody
will risk bypassing the volsatary procedures. Drawm
wp by 8 sub-—committee, the guidelines will put the
initial onus oca the experimester to show that
sdequate safety tests have been, or will be, cerried
out in advance of release and that there are
sdequate plans to momitor the release asnd to abort
the experisent if it proves necesssry.

What may well de the first release experiment
ia the United Kingdom will combice a very minor
piece of gemetic engimeering with a msjor project in
biological control. The problem is that of the
damage brought about by the soth Panclis flsmmea on
the lodgepole pime trees planted in great numbers in
the hills of Scotland by the Forestry Commission.

In asny areas of Britaia the caterpillar stage
of the moth is subject to astural coatrol by a
baculovires that infects and kills it. But Cthe
wvirus is mot preseat in the lodgewood pine
plantstions and so is being iatroduced: this yzar
several hundred hectares will be sprayed with virus
in & full-scale trisl of the techaique.

The Natural Eavironmental Research Council's
Institete of 'imlo‘y in Oxford has plans to improve
the effectiveness of the virvs by enginesring its
genes. As s first step in the direction of
releasing sltered viruses, workers at the institute
have eagineered s very smell change into the virus
and are mov busy testing its stebility and
biological sctivity in the laboratory. The change
is carefully designed mot to affect the proteins
produced by the virus and is mesnt merely to serve
as & marker by which the virus can be distinguished
from its parent. The first relesse experiments
could take place this summer. Dr. David Bishop,
director of the iastitute, has slready gsined
spproval ia principle for relesse of the virus f{rom
ACCH and the Ministry of Agriculture, Food and
Fisheries ss well as suppcrt from the Forestry
Commission and the Msturs Comservation Council.

The prediction is that the slightly altered
virus will behave just like £ts natursl psrest, but
the varistion vill serve as & msrker to help test
the prediction. If all goes well, the next stags
will be to enginser into the virus some
self-destruct mechanism for use ia conjumction with
sny of the msjor modifications that might be tried
3a the futeure - such as the introduction of s gene
for s caterpillar-killing toxin. (Extracted from
Naturs, Vol. 320, 6 March L9%6)

United Stetas of Americs

EPA vrged to incresse biotechaology resesrch

A scientific sdvisory penel to the
Eavironmentsl Protection Agemcy has recomsended that
the sgency establish s biotechmology resesrch
programe "larger and broader” than its curreat




$5.7 million/year effort. The pemel believes that
would esgble the agency to uneke more accurate
predicticns about a genectically esgiseered
organise’s servivability, growth, gesetic tramefer,
dispersal, and likely eaviroameatal asd heslth
effects, and to find weys LD comtain and poesibly
destroy harxful organisms. (Secrce: Chemical Week,
12 February 1386)

Ins. ‘tute of Medicine lawachos aseessment of
* .i8 prograumes

The US Katiomal Academy of Scieaces amd the
Iastitute of Nedicine huve begun s msjor ascessment
of matiomal strategies te combet acquired ismese
deficiency symdrome (AINS). The study, which is
being fumded by a coasortium of fowmdatiens, has
been put om a fast track. A report is des inm six
moaths.

A stellsr cast has been sssembled to cwmduct
the study. It will be c.zried out by two pasels and
the effort will be co-ordimated by & steering
comrittees. One panel will examine matiosal research
efforts, lookimg im particular at whether the
resources beiag devoted to AIRE resesrch are
adequate and whether ssfficicat mmmbers of
researchers are being drewm iato the fisld. The
panel will also look at possibile berriers to
participetion by private industry in areas such ss
vaccine developaent and drug Cherapy.

The second penel will Look at the peblic heslth
aspects of ALDS, including evideace oa the spread of
the disease in industrialized and developing
countries, The cost and effectivemess of various
treatwent progremmes, snd the ispact of educatiom
and public health efforts.

The steering committes will report directly to
the councils of the Academy and the Institute of
Medicine, which both approved the effort. Tie study
was initiated in part by recommendstions msde during
a day-long meeting on AIDS sponsored last fall by
the Institute. (Source: Sciemce, Yol. 231,

28 March 1986)

YDA spproves two AIDS kits

The Pood and Drug Admisistration (FDA) hse
approved two diagnostic tests for sstibodies to the
virus thet causes scquired immuse deficiescy
syndroms (A1DB) bringing to sevea the awmber of
licensed tests on the US merket. Ums of the mew
tests, based on the ALDS virus discovered st
Prance’s Pasteur Institute, is memsfectered by
Bristol -Myers’ sudsidiary Cematec Systems
(3eattle). The US formally demied chusrges by the
Pasteur Insticute alleging & bresch of coutract for
commercializing a virus thet had been losned by
Pssteur to National Cancer Iastiteste (NCI)
resesrchers for research purposes osly. The virue
is included in Pasteur's pateat spplicationm for &
diagnostic test on scquired immuns deficiemcy
eyndrome (AIDS). In s respomse to Pastesr’s suit,
the U3 contends thet the complsint doss net sctuslly
charge that NCI scientists commercielised the
specific virus loaned to them, sad that sisiler
visruses or "trade secreta”™ could not be comsiderved
pact of the "contract” thet NCI resesrchers signed.
(Rstracted from Chemical Week, 5 March 1986)

Poultry vaccine joiat venturs

netice, o Vineland, Nev Jersay-besed
disgwostics firm, hes fotmed s joint veatsrs vith e
Indisn agricultural compeny for the prodection an'
salc of poultry vaccines in Indis. Subject to
approvel from the Iadiam Covernment, the deal will
noke Kegg Farws of New Delhi the sole licensss for
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the technology ia Indis and various African

couatries. (Source: Lyropean Chemical MNevs,
L7 March 1986)

Mérieux, State of Mew York fund virogeaetics to
develop poly-vaccines

Simcs 1962 the State of Mew York had dee:x
looking fer seed money to commercislize its
gemetically emgineered vaccine techrology and has
received an initfsl $4 xill'on comaitment from the
Imstitut Mériewx, Lyon, France. The money will go
to revive Vivogemetics, .ac., t former “corporate
shell™ for the Nev “ork Deps.tment of Meslth. The
new hiotechas'logy fire at Albamy will dewvelop Lhe
vaccinia-virus, closed-mltiple-grtigen technology
invented by Ease Pacletr’ and colleagues at the
Wadsworth Cemter for 7.vorstories and Research, slso
in Albany.

Institet Mériewx will ora 51 per cent of the
company, snd Mesith Resesrch, Inc. (MEL), the
aon-profit corporstiom that administers reseerch
funding for the Nev York State Meslth Department,
will holé the balsnce. In sddditiom to the
resevable, thres-year agresment for vaccines,
Bériewx will also recrive worldwide royslties to
otner wadisclosed products being developed 1n the
Hralth Department’s laboratories. The Institut, tbe
State, through NKI, and the iuventors will share the
proceeds from the vaccime produccs. A US patent [oa
the polyvaleal vaccinia-based vaccine) is expected
to be isswed this year. The vaccimia virus vas the
basis for the once-wbiquitous smsllpox vaccine.
Receatly Paoletti's group spliced antigens for
herpes, hepatitis and influenza into the virus -
thus creating & multiple-threat prophylactic in a
single vaccine. Such a "one shot” vaccine is
ideslly swited to vaccinstion programmes in
developiag countries snd in veterinary protocols
vhere multiple inoculations are not always feasible
or econowical. (Extracted from Mclraw-Nill's

Biotechmology Newswatch, 3 Merch 1986
Yugoslavia
Biotszlmology plans in Serbis

The Covacil of the Coamumity for Mutual
Co-operstion ia Planning snd Business Uperation of
Organizations in the Field of Cenetic Engineering,
at 3 mesting held in the Economic Chamver of Serdia,

ported the propossl for s project on resesrch and
dewelopment of sew biotechnical processes based on
the results of genetic engineeriag carried out at
the School of Technology and Metsllurgy at Beigrade
University.

This research, to be carried out over the next
five years, will sim at developing new diocstslyscte,
seversl mnev types of bioreactors, specific methods
and devices for separation of products from
biological processes, the development of instruments
for comtrolling pioprocesses, snd the development of
fundamests) chenical-engineering knowledge to design
such processes. (Extracted from Privredni Pregied,
18 Decewber 1985)

C. RESEARCH

Research on humen genes

) V] tein isolated

Geneutech snd the Saik Institute have jointly
isolated end charscteriszed inhibin, s reguletory

protein of the humen reproductive system. lahibin
seleztively blocks production of follicle-
stisulating horwone (7SH). Uniike other substances




that bleck FM, ishidin deas mot bleck production of
leteinizing hoiri0ne. The diecovery ceuld previde
the basis for the first hermons-based male
ceatraceptive and cenld be usaful in developing
femsle coairaceptives with fewer side effects.

(Rstracted from Chemical and Kngissering Waws,
23 Deceaber 1903

Disgmosis for arteriseclervsis

A wonoclonsl antibody fer the disgnosis amd
treatment of hraan srteriseclercsis hes been
develeoped by Tokye University resssrchers frem on
antigen fours im rabbits with chreaic
stterioscierveis. Arterisscleresis is curreatly
diagnosed by messuring the ssowmt of lipicds
wetsbolized dy the liver. The mew antibody detected
the astigea in rabbit blecd. The astigen coasists
of & glycoprotein found omly ia rebbits with
artericsclerssis. (Extracted frem Scomsemic
Journal, 28 December 1985) Jepen Roomesic

Synthetic peptide preduces hepatitis ast ibodies

Antibodies to & synthetic paptide cervespending
te a small portion of a hepatitis B virws caveleps
protein meucralize live hepatitis B vires, accerding
to sciemtists at the Mew York BRleed Center amd
Celifornis Instizute of Techmology. The research
seggests that & simple peptide could fors the besis
for s more effective and less expensive veccinme
agsinst hepstitis B tham those mow gvaiishle.

The ressarchers vere led by A. Robert Mewrath
of tha blood centre and Stephen 5. B. Kmt of
Caltech’s divisioa of biclegy. The discovery is e
sutgrowth of several yesrs of resesrch om the izmume
vesponse to hepatitis B virus. The findings were
published in the March isswe of Weccime.

Most efforts te devaiop a hepstitis B veccine
have focused ca what is known ss the § proteia eof
the virus. Until receatly, the $ preteis, waich
contasins 226 smino scids, wvas thought to be the sole
constituent of the hepatitis B virws eavelope.

Towever, the gene that codes for the
hepatitis B envelope proteia containe an open
vesding froms of 1,200 muclectides, swfficient to
code for s protein containing 400 smino acids. Over
the past thres ysars, resssrchers have discovered
that, in fact, there are thres caveleps proteins:
the 8 proteis, an M protein that cestsisns sn
sdditionsl 55 smino scide, and an L pretein thet
contains sll 400 possidle smino acids. e “extre”
55 emino acids in the XN proteia are called presi;
the sddicionsl 119 smino scids is the L preteia are
celled presi. The two regions sre keows
collectively as pres.

Nepecitis B vaccines based solely on the
8 protein, such ss the curvently svsilsble leptavax
veccine produced by Nerck, Shasp & Dolms, sre
offective for sbowt 83 per cont of the geners]
populstion. Mowever such veccines sre auwech less
offoctive for newbers ianfeste. Ia rugions where the
disssse is ondemic, s commen route of trsasniseion
of hepetitis B is Lrem mether to movborn, o0 &
vacecine effective in novberne is impertaat it
hopatitis is eveatuslly teo be eliminated. There is
ovidence that vaccines conteining the presS regien
are significently move effective in sevberme as wmii
ae ovidence thet the pre$ region enhasces the immme
reoponss Co the § preteia.

The research aloe holde promise fer veccines
unade by chemicsl synthesis of peptides or
reconbinent DEA preduction of peptidee rether then
by insstivation of lire virws.
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Tests have te be dor.e in the only creaure,
spact fram & humen, th:t caa be infected by
hepatitis B: tus chirpanzee.

Eveatually, the preduwction of cither
geneticaliy engiusered or symthetic vaccimes will do
asmy vith the nsed for vegulsr tests em animals.
Bet, iremically, the effectivensss of tne symtastic
pre$ vaccine has just basn Cested on chimpansess ia
the Lidbarien Institute for Biemedical Research ia
West Africs.

Actibedies produced ia » te the pres
proteia were added to & suspsmsi0s of live virwe and
injocted into healthy saimsls who asither developed
hepetitis nor becama carrviers, showing thst the
virss is imactivated. Taests of the vaccine iteclf
and cliaical trrals is humses wiil ceme souvn. Kemt
belisves that the finsl versiem of the vaccine will
not even need to be as big ax the full pres
protein. A couple of sequences of six smine acids
wight do, ples, perhapsc, ons fragaeat of the
anin $ protein. (Extvacted from Chemical and

aun_rli_a Nows, 3 Merch 1906 snd Mw Scieatist,

ﬁm research

One of the bigges” ocbstacles to ersdicating
leprosy is sccumslsting smfficieat quastities of the
becterium te work vith amd simce it refuses to grow
in culture ia the lavorstory, researchers have been
hard pat to invent 8 test for leprosy, let slome to
develop & vaccine. The discovery ia 1972 that
armedilios can dewelop leprosy ecased the sciemtists’
frustration. The World Eeslith Orgsnization (W)
saintsine ssveral srmadille celosies, but they sre
expensive Lo yua. Whea they are infected, it takes
twe yoars befors they sccummlate 8 usefuwl amount of
ths slov-growiag becierium. UEves Chem, oaly sbost
thres—-tifths of those iaf. ¢ dewvelop the di .

The armadillos have, nevertheless, made it
poesible te dewslop the first leprosy vaccise. It
has boen tried in Vansszwels, where 60,000 leprosy
contects have been vaccinated. The disesse can Cake
five to tem yesrs to develop, o0 the lasting
sffectivensss of the vaccine has yet to be
desonstrsted. e difficulty with leprosy is thst
the paople most st risk are those vhose immune
system responds in the wrong mmmasr. Patissts
sufferiag frem lepremsteus leprosy, the most
virwlent wversion of the dissase, produre large
enswnts of anti-leprosy sativedy yet éo mot activate
the white bleed cells neeied o destroy tne becteria.

Seme hops comes frem s tast which msasures the
response of cells te lepresy. Meople who do mot
reopond in the tast are mere likely to get the
discase. Ressarchers have found thet if people who
raspond uegatively are vaccimsted Chey subsequently
rospond pesitively. Better still, the vaccine
sppears te have s Chevspeutic effect. when
it is given te petients with lsprosetous
lepresy, it gaivanises the scaswangsr cells
which, in moet poeple, sngnlf and digest the
bacteris.

Sacouraged by these resuits, the WU and the
British Lepresy nelief Assccistion have launched a
trial of the vaccine in Nelowi. The irial ie being
linked te s large epidamivlegical survey which
sciontists hope will help selve the mystery of hov
the disssse sprusds.

Bven if the present vaccine is effective,
lepresy bacteris extracted frem srmadilios would not
be suflicient for o glebel vescination compeigs.
Sciontiots still hepe co find reletives of the




lepresy bacterius that vill grew is celtwre. MG is
eoa candidate; India has sne’ber vhich it plams te
test this year. -

The eventwal soletien is likely ¢to coms frem
biotecimelogy. In 1985, Br. Richerd Yamg sed his
collosgues st the Massachuoetts Institutes of
Technolegy reportad they had tramsferzed all the
5,000 genes of the lepreey becterimm imte K. coli.
There they cas be made easily in large queatities.
The NIT tesn's appreach was te cut the JUA of the
lepresy bectirium ot vandem and slet the individes!
pieces inte & virws that infects B. coli. The
L. coli cam taen be growm as indi clones of
calls, esch costaining s differeant piece of
lepreoey DUA. Sonz of these clowes will mehe lepresy
proteins.

The next job is te identify theee prrieins
which could forn the basis of & veccine. Br. Yomg
has slrasdy found five that are recegaised by
anti-leprosy antibodies. Ous may alse be sbls te
stimulate the white bleod cells that sxe crucisl for
protection. (Kxtracied fres The Ecews ist,

15 February 1986)

Leukenia genes

Ca '3 for f; isterferen snd for 3 callclar
proto—sacogent are among theee repceitisesd em
chromosemss of patients with scete msmecytic
leshmmia. Bydridizstion techmiques showed that the
interferon gemes, wormslly clustered en humsa
chromoscne 9, were oplit: the a gene cluster
tensined o4 chromoeome 9, while the /) peas wss
translocated to chromoscas l1l. The c-ets-1
prote—oacogen:, soruslly found en chremsesns 11, was
found on ch . Knsctly hew thess gemes ia
their new locations parcicipste in the msligasat
transformation of acute mumocytic lewkemia is mot
kmows. There is speculation that vhea Zhe encogenc
is cranslocated nsar the interferea clester,
regulatory sequences that sctivate the isterferom
genes may aleo sctivate ihe sncogsne. Although
prolif iom of ytic cslls is met likely teo
represeat overactive genes of the isterferea system
(since this systam typically produces
satiproliferative effects), prelifersties cewld
occur if the sctivated cacogens stimmlates an
sltermstive psthway thst gemerates tmmor cells.
(Source: Sciesce, 17 Jassary 1906)

Progress ca s vaccise for Kpetsin-Berr virws

The sppareat comtribution of certais vicsses te
caacer developuest hss given mew impstus te efferte
to produce vaccines that will prevest virsl
infections. At s receat mseting ea "Viruese and
Cancers”, which was held on 8 to 10 Jumuazy on the
island of Martinique, M. A. Epstein described the
progress of his group st the University of Bristel
School of Nedicine towsrd daveleping s warciss for
the Ypstein-Borr virus (EB¥), which has bose linked
to two human cancers. Omns of tham, Durkitt’s
lyaphome, is relstively rare. Rest of the 5,000 to
16,000 amusl csses occur is the mslarisl regiows of
Africa. Nevertheless, in thoss regieas ic is che
%00t commov childhood mslignancy. The other camcer,
nasopharyngesl corcincms, is much move videly
distributed. There sre st lesst 30,000 casey
vorldvide every year, sccording to WD oot imntes,
ccenrring meinly in Sewthesst Asia, sevtherm Ghina,
northern Africe, and among the Eokimse.

Because of the possibility cher BBV DEA may be
carcinogenic even if the virne is hilled or
steemated, msking & vaccing from the complote virsi
particle would be umviss. Epstein snd his
colleagues kave chosen Lo woe instesd o lasys
slycoproteia frem the outer mmmbrane of the virws.
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™he glycepreteia has & selecular weight of 340, 000
and is desigmsted gpN0. Feople who have boen
infected maturally by KBV meks ankibodies to gpiA0
that can sewtralise the vires. Norsever, Marer's
dicsase vives is, like EDV, s hevpes vires and
canses s lynphene in chichens. Other iavestigators
have showa thet veccinstion with the gpI0
oquiveleat frem Marsk's disesss vires preveats the
bivde frem getting rhe lymphoma.

Kpstein sad his collesgues have now tested two
different gpIM0-bearing mesbrane preperations in
cottontep tamarims, a species of New Vorld monkey
that ordinerily develops a malignant lysphoms within
s fev weeks after iafectiom by EW. OUme of the
preparations cossisted simply of membranes tsker
frem infected calls, whick would mot de suitsble for
humas wee because they night be coctaminates with
whole vicral particles. The other cousisted of the
artificial asmbranes called liposcmes that had bees
impreguated with purified gp340. Both preparations
elicited satibedies sgainst gpIA0 in the immunized
animsle, which were subsequently challenged with EBV
doses sufficient to csuse lymphomas in 100 per ceat
of ths ceatrel smimsls. The resslt showed “that the
veccine is capable of protectiag the snimsls agsinst
s massive dose of tumor-inducing virws®“.

for & buman vaccise to be practical, there sust
be & relisble ssurce of large quantities of pure
gp340. The recent cloniag of the gplA0 gene by
Michael Neckstt’s grosp at the Patteison Leboratory
in Nenchester, England, cowld provide s potentisi
source of the protein by allowiag it to be produced
i bacterisl or other cells.

Mesmhile, Mackett 3ad his colleaguwes have
inserted the gp340 gane iato the vaccisis virus
genome, thereby miking 8 hybrid virws thst might be
used to immumize againet EW. Vacciwnis virus has
been safely aduinistered for mmay years as & vaccine
for smallpox. The Epstein group is beginning trisls
to deterwine vhether the gpW0-vaccinis hydrid casn
elicit protective immunity to EBV in animals.

kpstein says that it is difficult to predict
vhen testing of sn EBV vaccine in humsns could
bagia, but estimstes that it might be in as little
a8 & year or tvo. The first step, he suggests,
would be to determing in s fev previously wminfected
voluateers vhether the test vaccine elicits the
production of virusmeutrslizing antibodies.

Although BV infectioms ia the developing
countries occur in the first yesr or two of life, in
the developed netions iadividusls weuslly do aot get
infected before sdolescence or early sdulchood.
Under these conditions IV doas sot appear to
dispose to cascer but cam csuse infectious
nonosucleceis, whick i> temporarily debilitsting but
is mot life-threstening. If the vaccine proves
capsble of eliciting meutrslising sntibodies in the
voluateers, them the aext step might be to detemmine
vhether iz preveats momomucleosis, Epstein seys. If
it sleo passes that test, then s clinical trial
could be corried out in one of the African sress
where Burhitt’s lymphons is s probles. (Extrectes
from Sciemcs, Vol. 231, 28 Februsry 1966)

Key preteia is visios s+t found in cone cells

A proteia colled trameducia that plays sn
esventisl vole in the response of retinal rod cells
to light mey net exist in cone celle, sccording to
resaarchers ot the Nstionsl Institutes of Meulth.
The finding suggests that rods (vkich sre seneitive
to vory low lovele of light) and comes (which ore
responsible for colowr vissen st higher light
levals) asy uee different machenisns for converting
ligat inte serve impulses. GCereld 8. Creaveld,




Peter Cierschik, Marshall Nivesberg, end

Allen Spiegel studied the distribution of ome of the
three Swbemits of trameducia in chickea retima by
inmenochenical tuhiquu Alchough they fownd the
protein swbuwait ia rod cells, they were wasdle to
detect it ia comes. That suggests that comes
require many fewer trameducia wolecules thea rods,
that t ducin ia is mot semsitive to the
experimental technique used by Che researchers, or
that rods zad comes operate with quite differeat
sxchasisss. (Sourca: Chemicai and Nagimeering
Nevs, 17 February 1986)

4 wosoclonsi that reverses orgas rejectiom

Resuits of 2 study have showm that a svoacclonsl
antibody is more effective ia praveatiag orgen
rejection in kidaey traaiplant patients tham is
coaveationsl stervid therapy. Use of the
monocloasl - UKT3, produced by Urtho
Marmacentical - in fighting tissve rejection is
curreatly under review by the Food and Prug
Adainistzacion. OKT] recogmizes a specific ssbset
of T-call lymphocytes that sormally biad to foreigm
proteins in the body and play a role in rejectioa of
tissue transplants. Resesrche-s fownd thet OXI3
reverzed acute rejection in 94 per cemt of kidney
transplant patients, compared with 75 per cemt for
conventional steroid therspy. In additioa, patients
treated vith OKT] showved 2 68 per cent kidaey
surviva) rate; oaly 48 per cemt survived when
treated with steroids. However, patients develop
sntibodies against the monoclonals after receiving
one trestmeat, wvhose effects last only ocoe to two
weeks. (Source: Chemical Wesk, 12 Pebruary 1986)

Rssearchers syntnesize key blood glycoproteim

Nesearchers at Califorania Iastitute of
“ 2chnology and Hsll Instituce of Medical Mesearch,
Melbourne, Australis, have used sutomsted chemical
synthesis methods to synthesise iaterleukin-3
(IL-3), a glycoprotein thought to play s key role in
regulating productinag of blood cells and permaps
important in dlood~system csncers.

Although [2-3 is in iteelf an interesting
molecule, che synthesis is important primarily
because it demonstrates tnst solid-phase, automsted
chemical synthesis csa be used to produce lsrge
protein molecules. IL-3, consisting of 140 smino
acid residues, is approxi ly tvice the size of
the largest proteins previously synthesized by this
method. Besii.  oroducing IL~3, the resesarchers
prepared a nuabe. .. [L-3 anslogs and compared their
activities vith that of IL-3. These studies shov
that the integrity of IL-3"s stable tertiary
structure is crucisl to the protein’s fuaction.
Cenerslly, the :«sesrchers say, these studias
“suggest that imporzant structure~fumction
correletions can be determined with the peptide
systhesis approach”. (EKxtrscted from Lhemical swd

Eaginesring Mews, 6 January 1986)
Cyclosporine

Clyclospurine msy suppress T celle 1a 8 vay
similar to the wethod of activity of human
T lymphotropic virus (NTLV), sccording to resesrch
being carried out at the Johas Mopkine University.
Cyclosporine and NTLV-1 sad il sll produce o
polylobulates (dsiny) pacters in T cell muclei.
Biading of the cslcium receptor calmodulin mey be
responsidle for the change. T cell proliferstion
may be hindered by the inhibition of the lymphokine
interleukin-2., Prelisinary reports that
cyclosporine blocked NTLV-IL1I replication in two
AlD> patients wmey be explained by postulsting that
the Jrug robs the virus of ite prissry tasget or
that it somehov blocks virsl replication. A better
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waderstanding of hov cyclesporine works could allow
the preduction of less texic and wore effective
drugs. (atractes from Medical Vorld,

25 November 1965)

AlDS protein made

Cenanteci, the Csliforwian biotecumology
company, last wek amsounced Lue sSystwcsis 1a
asamalian cells of & recombinant proteia that is the
favoured canlidate for a vaccise agsinst acquarsed
1mssne deficiency syndrome (AIDS). Although the
work sarxzs an “unexpected modest advance™ im ALVS
research, it wy grestly expedite the search for s
safeguard against the disease.

The proteia, gpl20, is part of the 2avelope of
tise ALUS virus, NTLV-1I1 or LAW. Although it nas
been synthesized by severzl iaboratories ia bacteria
and yeast cells, these systems cansot mstca tne
msmmalian cell ducts. tech’s Chinese
hemiter ovary u:&)) ceils glycosylate and secrete
the protein, vhile microbial cultures must be
engineered to do either. Despite the added expesses
of meintgining memmslian cultures, Ceneatech's
system mey prove more efficieat in the lomg rus
because it culs purification costs.

As 8 vaccine, gpl20°s efficacy has yet to be
proved, and it may be a year or two before monkey
trisls provide any dats relsvent to the human
response. Any possible vaccine will also have to
counter the many variant forms the AIDS virus is
koown to assume. (Extracted from sature, Voi. 39,
13 Februsry 1986)

Protein product of AIDS virus is key enzywe

A protein product of the virus thst causes AlLUS
has been purified and identified as reverse
transcriptase by Robert C. Callo of the Nstional
Cancer Institute and co-workers. Such enzyees,
whick synthesize DMA according to imstructions
eacoded 1n tne viral RMA, sre a msjor target of
antiviral drugs and vaccines. Using immunocsffinity
chromatography, the researchers 1solsted the enzyme
from a group of viral proteins that invoke sntivody
activity in persons infected with the AIIS virus.
The ALIDS enzywe 15 unusual in that reverse
transcriptases from other viruses aren’t known iv
ge te an i Tesp s the schers point
out. The smind scid sequence of the N-terminasl end
of the enzyme sxsctly matched vhat vas predicted by
analysis of the nucleotides or the geme for reverse
trsnscriptase. dow that pure Al reverse
transcriptsse is avairlable, ressarchers plan to
study its moleculsr intersctios with sativirsl
drugs. (Source: Chemicsl and Eogineering Nevs,

10 Narca 1986)

Another AIDS prutein idestified

In the continuing search for cluss as to how
the AIDE vivus produces disesse, atiention has
focused on the activities of viral genes and their
products. Besides the characteristic retrovirsl
genes gag, pol, snd env, the AL virus contains sm
uaususl gene, sor (short opes reading fvems),
POsiCioned 1n the DNA betwsen pol ane env. Ine sor
gone produces a protein that has mov been idencified
and studied in three drffevrent sys sms: ke
23,000~dalton proteins (p23) uves secreted in large
smounts by a bacterial exprescion system, it was
identifiod in o cell ling infected vith the ALDS
vicus; ond 1te OPligate 8880C14tion wilh L 2 SOF
gone was shown, using cloned Al proviruses with
gene deletions in the sor region. Ferologsc
analyses indicated that the 30r gemo produces p2J
during the normsl courss of AlUS infuction since
antibodies Lo the protein were presen: in AlLS




(Mntibodies wvere also preseat in some

patieats.
coatrols, suggesting that the virsl protein way
crees-react with proteins warelated to ALDS.) A

role for sor has yet to be found: it proved
wanecessary for either the repiicatioa of the AIDS
virus in & cell line or for the cytopathologic
effects of the virus oa the celle in wvhich it was
groving. (Source: Sciemce, Vol. 231, 28 March 1936)

Mev AIDS viruses

Freach and Americaa scientists clasimed
indepandently to have discovered aew viruses similar
tc the one that casuses AJDS. Both sets of viruses
kave been found in people from West Africa.

The French discovery vas made by luc Montagnier
and his colleagues at the Pasteur Institute ia
Pacris. Montagnier veleased informatios about two
AIDS patients from West Africa. e said at
meetiags in Lishon that their blood did wot coxtain
the Freach group’s AL virus, wvhich Montagrier
calls LAY, in spite of haviag the disesse.

Instesd, they had a similar virus, vhich Moatagnier
has named LAV-2. Me says it "is rare and occurs
prisarily in West Africa™, snd that it too causes
AlDS,

Neanwhile, Max Essex of the Harvard School cf
Public Health in the US relessed to jourmalists
details ot & new virus similar to HTLV-3.

Toe nev American virus, which Essex calls
RILV-4, seems io have no similarity to the French
discovery, howvever, apart from being West African.
It vas found in three heslthy Senegalese. The
isterest in the virus is that it is slso related to
s sonkey virus, STLV-],

It may be the "missing link™ to theories that
AlDS originated when s virus contracted from wmonkeys
mutated in husans. Essex says differences between
the non-pachogenic snd pathogenic NILV virusess may
shed some light on how ALDS develops. MNeither group
has published its data. Both have submitted papers
to the American journal Science. (Extracted from
Mew Scientist, 3 April 1

Research on plaant genes

Mersicide resiscaat plaats

Calgene nas developed 8 strain of tobscco
resistast to glyphosate herbicide. Glyphosate,
which is rendered insctive wben it touches soil,
kills say plasat by being absoried through the lsaf.
It dlocks the action of EP3P synthase. an enzyme

ded in the p tion of suino scide
phenylslanine and tryptophan. A slightly different
fore of the ensyme found in s stresin of bacteris
does mot bind glyphosace, and so is mot affected by
the herbicide. The gene from the resistant
becterius is inserted into s bacterius,
Q'n“curiu rbiggu.. thst nsturslly infects
ploats. Thre bDecterium cerries s lergs infectious
plasaid, which inserts itself pormonently into s
planc’s DMA, Plants grows from iafected cells
deononstrated herbicide resistance, especisally if
they had two or four copies of the gene per cell.

Enginsering crops to vesist weed killers

Plents that resist herbicides could be s boon
to chemical ¢ Ales; s prototype may soon be
Tleld tested

In the nesr [uture the U8 Department of
Agriculture is expected to smmounce its ssproval of
the first owtdoor tast of a plant thet has been

genstically esgineered to tolerate a herbicide.
Althou:h the 2xperiment is wodest, it is part of a
major race by meay biotechwology suwa chemical

panies to redesign the gemetic code of seeds and
create crop plants that caa withstand weed killers.

These nev kinds of plants vill not be on the
market for at least several years, but there is
slresdy considerable speceulation about their
potential ecomomit and envirommeatal impact.
Calgene, in its field test, will anslyse a nou-crop
variety ot tobacco plast that tolerstes glyphosate,
and plans to builé herbicide tolersnce imto several
other species, such as tomatoss, cottom, and poplar
trees, vhich are importaat in the paper industry.
Calgene’s experimental protocol is beimg examined by
USDA with the help of its Recombimant WNA Research
Jommittee, whose members include scieatists from
USDA and other governmeant agemcies. University
scieatis%s slso reviewed Calg-ne’s plan. The
research committee’s msin comcern is that the sutant
gene might be sexuaily transferred between the
towacco and other plants in taue viciaity. The
possibility is highly ualikely based va past
experience vith tobscco, one of the most
well-stedied specics in plant breeding, but to
eliainate all possivility, Cslgene will snip off the
plant flower vuds before they bloom.

Herbicide-resistant plsnts may help s farmer
reduce expenses indirectly. Although seeds are s
small part of toral farm costs, a farwer may save
moavy if the new seeds are paired vith herbicides
that are chespur because their pstents have expired
and have L0 compete wilh generic versions. But the
biggest potential lies vith Jdesigner seeds matched
with nev, more efficient propriectary cuemacals.

Such & combination could reduce the aeed for
tillage, which is done mainly to control weeds, snd
have a ripple effect in woney savings. Less tillage
cuts $0il erosion and the costs of energy,
fertilizer, an¢ water. According (o 8 market
analysis by Calgene, the crestion of glyphusate-
resistant tomstoes could save farmers 1n
Cslifornia's Centrsl Valley $30 per acre by reducing
the expense for mechanirsl tillage sad hand noeing
and other pesticides.

Nerbicide-resistant seeds might slso help to
solve the problem of “carryover,” 1a which the
chemical lingers in the soil and is tocic to the
next crop to be planted, (Extracted from New
Sciantist, 26 December 1980d, and >cience, Vol. 231,
21 March 1986)

Guayule cloning could give high-yielding plant

Tissus cuiture techaiques for cloning guayule
have been developed successfully by scientists st
che University of Cslifornia, Irvine. That cloning
technology could give plant breeders & nev tool for
developing high-yielding varieties of the
rubber-producing plant. And such varieties, in
turn, hold promise for promoting commercisl use of
gusyule.

Cuayule has been of interest for some years ss
a potential new, domestic source of natural ruobur.
The plant grows in the desert climste of south-west
Texas and nortnern Mexico, and 1t produces usturail
rubber that is nesrly idemtical to that from
tropical rubber trees. But 8 msjor obsctacle o
spesding comsercial development is the need for
nigher-yielding variceties.

Conventionsl plant breeding techniques do not
work with guayule vhich 18 a mignly nsteroszyguus
plant, an out-crossing species It is very
difflicuit Co breed tLrue varieties, dbul with the




tissue culture techuclogy, breeders couwld reproduce
lavge wembers of gesstically ideantical offsyring
from an individua) isproved guayule plamt.

For <loaning to be wseful in This wuy for
gusyule, research was specifically aimed st
developing tzchmiques that could be wsed wita tisswe
from older plsmts. Importent traits swch 83 érowght
resistence and rubber vield are oftes mol expressed
watil plants are metere. Ia cloming, small pimces
of liviag plants are wsed co start the growth tisswe
from iatact mature gusyule of tissuve cultures
in vitro. Uacs established. the cultures produce
wndiffereatisted tissue that cam de trassferred to
awother culture mediva that indeces roet growtha.

The plaatiets can thea be removed and growm ia soil
s with wormal seedlings. (Extractee fros Chemical

and Eogineeriag Bews, 27 Jamuary 1986)
Sessae as oilseed crop

Resesrchers in Israel are set to alter the
genetic code of sessme to meke it move uwseful as &
crop. Archaeological evidemce suggests that sessme
is the most smcient ocilseed uwsed by people. Sesame
could be am important ocilseed crop. Lts seeds are
about 50 per ceat oil, ricm in & proteia that is
comparable vith chopped beef and casein. Algo,

oil keeps b it comtains sesamol and
sessnwolin, which act as aati-oxideats. Unlike
doassticated cereals or legumes, hovever, it has
remsined faithful to its gemetic inheritamce - it
hss indeterminate growth and it scatters its seeds.
Plant geneticists in Isrsel have overcome this
problem and by the end of this year, they may be
sbie to combine indshiscence - keeping the mature
seed capsule closed to preveant loss of seeds - with
the determinate habit.

In Dececber 1984, st 2 meeting of sessme
experts in Rome, Dr. Raywond Brighsa, of Texas AfM
University ia Lubbock, reported thst the mutated
Isrseli vsriety was stable (its genetic constitutios
and breeding behaviour do mot change) under the
conditions of the souther» US. It is also stable in
southern India, vhera Dr. S. Thasavelu has been
groving it at the Tamil Madu Agricultural University
in Vridhachsiss. (Kxtracted from New 3cientist,

20 February 1986)

Calgene clones gene for vegetsble oil syathesis

Cslgene, Inc. snnounced ia esrly March that it
had cloned Che gene that encodes scyl carrier
protein (ACP) from spinsch into & bacterial host.
AP is 8 key gene in the synthesis of fatty acids
stored in seeds a9 vegetatle oil in such xajor crops
as soybean and sunilower. Lloyd Kumimoto, vice
president of » t develop , described the ACP
gene as tne first plant fatty acid syntlesis gens to
be cloned, and that "cloming the gone in bacteris is
the firet important step towards the genetic
engineering of an improved gene”.

Dr. Vic Knsuf, vho lesds the Calgene vegetable
oil synthesis resesrch tess, said that many
comercisl productc were dependent on being able to
enginoer this importent gewne in recombinanz plants.
Dr. Xasuf also stuted, "st least two mors plast
genes involved in vegactabie oil synthesis will be
clones by Calgene this yesr”. The research
progremme is part of a compruhensive spprosch by
Csigens to isprove oilseed crops snd to develop new
domestic rev material sources for specisity
chonicale vased on plant fatty scide. Calgene nas
previously snnounced the first succesoful
transforaCion snd regensration of rapeseed, s major
vorldvide oilseed crop. (Rxtracted from Company
News Relssse, 3 Merch 1986)
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Breskthrowgh reported ia biotechamology of plamts

A tesm of Stamford University researchers
recently reported bresking through a critical
siologicai barrier and brought significantly closer
the day vhea msjor crops caa be custom—designed.
The tesn said 1t nad cownised tae Cecnmaology of
electricity with that of slteriag guues to yield o
techanigue that bles = 'atiets to mowve hereditary
material wore easily fiu . warelated species into
importsat food plants. .ne wetnod is based on a
simple biological priaciple discovered s decade
sgo: cells i1s spetial solutrons will develop
tiny openings in their weils after beimg struck
by am iatease burst of electricity. T openings
allow genes to slip easily through and joim with the
cell’s owm genetic material. The process of
crossing and re-crossing varieties to improve
piants is long and espemsive. Producing a new
corn hybrid, for isstasce, takes six years or sore.
The nev wethod could cet the time to two years or
less. (ixtiactes from Iat. dNersid Irisune,

17 March 1386}

D. APPLICATIONS

Misrmeceutical sod medical spplicatiocas

Ghickenpox vaccine

Oka/Merck’s experinental varicells chickenpox
vaccine coulo e commerically availsole i1n lyS0-¥7.
Dats wiil be submitted to the US Food aud brug
Adwministration soon. The Japanese-uevelopad vaccine
would probably be sdministered in cosbination with
meatles-mumps —tubella vaccinations given st the age
of 15 wonths. C. E. Johnson of Case Western Reserve
University says the vaccine is etficzcious even in
young childrea. Cnickenpox costs UV million/yesr
when parents’ lost wvages are considered. About
L7 per cent of young children 10 tus krials Jevelop
8 mild varicella-like rash from the vaccine, &nd
21.3 per cent develcp 8 tever over 339, Tests to
determine the presence of aatibodies showed
seroconversion in 97.1 per cent of tne children.
¥oet children who were seropositive after
s ccinstion remsined seropositive, <nd childrea wvho
were seronegative st six weeks remsined seronegative
st one year. Esrlier studies hed indicated the
possibilicy of later serococaversion to the vaccine.
(Extracted from Medical World, 25 Hovember 1980)

."l,!"“‘" vaccine under developmeut at
Stanford

A nev snti-iyphoid vaccine undcrgoing
development at Stanfory University say become one of
the first "piggybeck” vaccines to protect agsinst
several disecases.

The nev veccine consists of live typhoid fever
bacteria - Salwcnalla Cyphi - tnat have been
genstically altered so tney do mot cause the
disease, said Dr. Bruce $tocker, professor of
medical microbiology at the Stanford University
Nedical School, vho hesds Che researcn Less workKing
on the project.

Nov the scientists plan to insert supplementsl
genetic materisl inco the orgsnism to induce
immunity sgsinst othet disesses, including
travaller’s diarrhes, melaria, schistosomiasis ene
nepsticis. These studies are supported i1s part by
Prasse Biologice of doznester, 0.Y.

The nev anti-typhoid vaccine msy soom undergo

ciintcal trials agsinet typhoad tever in Sentisgo,
Chile, where the 1liness is common. Iyphr.« fever




is rare in the US but there are about 12 millioa
cases per yaar worldvide. Aa existing anti-typhoid
vaccine given by injection is only partially
effective and causes some adverse reactions. It
aleo requires yearly booster shots to maintainm its
partial potency.

According to Dr. Stocker, the newv saoti-typhoid
vaccing has already passed initial safety tests in
human volunteers at the Vaccine Development Centre
of the University of Maryland School of Medicine in
Baltimore.

To make the vaccine, the researchers modified
the Salmowella bacteria so that the organisa
required two growth factors, para-sminobenzoic scid
and adenine. Both of these substances are
unavailable in humtn tissuves. Thus, the live
bacteria can be grown in the laboratory but not in
humsn cells and do not cause typhoid fever disesse.

Interestingly, however, these modulated
bacieria can live in the body for several days and
stimulate rn immune response. Since the
anti-typhoid vaccine bacteris are changed in two
ways, this provides a ssfety net for human use.

"Each mutation by itself would probably make
the strein harmless, which means that a strain vith
ooth mutations can be guaranteed to be safe,”

Dr. Stocker explained. Also, the bacteria have been
mutated in such s way that they caanot revert to
their original genetic form.

As for the new vaccine's "piggyback” potential,
seversl researchers are nov testing genetic
"accessories”, to expand the vaccine'’s usefulness.
Dx. John Clements of Tulsne University Medical
Scnool bhas sdded 8 ene engineered to protect
ageinst the commonest form of traveller's diarrhea,
while Dr. Stocker’s lsboratory is studying the
incorporation of an antimslaris gene. Scientists in
England sre sttempting €o insert into the modified
Salmonells bacteria a gene to protect against
schistosomiasis - cae of the undeveloped world's
most devastating parasitic diseases.

Tne new anti-typhoid vaccine can be taken by
wouth, which will give it a particular advantage in
third world countries where medical trestment 1s
often not easily avsilable. According to
Dr. Stocker, manufacturing the vaccine can be very
esconomical since harvesting and purification steps
sre not necessary. The typhoid bacteris ian tnis
vaccine will, themselves, aske tns other
ismunity-inducing proteins, forming 4 naturally
pecksged multiple vaccine.

The first strains of the snti-typhoid vaccine
wer- developed for uce in cattle to protect against
8 bovine disease caused oy the Saimonella opacteris.
These vaccines are now in clinical animsl trials in
calves in Swedea and st the University of California
Veterinary School in Davis. (Scurce: GCenetic

Rogineecing News, Februsry 1986)
Approval hopes for antiviral

ICN Pharmaceucicals is hopeful that UK approval
for ite anctivirsl prepsrstion, Viresole (ribavirin)
is not too far avay. ‘The Committee on dafety of
Medicines has been looking at the company's drug for
use 10 the trestwent of respiratory syancytisl virus
(B8Y) in children for sometime now, and approval by
the USA’s FDA at che end of last year hao encouraged
Ice.

Described as the firet sntiviral with a true
brosd spectrum of activity, vibavirin has been used
in other parte of the world for ten years, but the
US go~shesd is cthe first from & Western country.
Apart from 43V, the company says ribsviriu hase
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coansiderable potential ia the tresatmeat of AlLDS,
oerpes, infiveaza, bepatitis, mesasles and alsc Lassa
fever.

The drug is a symthetic wucleoside anaiogue,
whose mode of ectivn 18 oot tully understoud.
Administration is via a small particle aerosol
geaerator, wvhica has been specially developed to
deliver microscopic particlies to the lung at a slow
rate. Patients sre put under asa oxygen mask or aocod
and it takes up to 18 hours to deliver a single
dose. Hospitalizstion is therstore necessary, but
the company says it cveatusally hopes to Jdevelop a
‘take-home’ inhaler. (Extracted from Manufacturing
Chenist, March 1986)

Hepatitis vaccines

terck Sharp & Donme’s genetically engineered
hepatitis B vaccine is in the (inal stages of
clinical trials. The project started five years ago
in a partnership with the USA genetic engineeriang
company Chiron. The vaccine 18 made in baker's
yeast, using genetic engineering to splice the geae
coding for s proteia — from the virus' surface
antigen - iatvo a yeast cell. Inis provokes a scrong
i The yeast celis are then cultured
ta large fermenters for several deys during which
time the cells rupture. The surface sntigen is then
collected and purified. & vital part or the prucess
is & proprietary chemical reaction vhich assembles
the antigenic protein 1uto 8 circular particie waich
resembles the naturs]l molecule more clcsely.

Seitn Kiine & French is expecting to gain
marketing approval in the USA from the FDA for its
vaccine in June 1986. Saith Kiine & Frencn's vaccine
is made in & very similar way, except cthat it lacks
the chemical step which Mercx dnarp & Whme claims
makes its vaccine more eiffective. 3Saith Kline &
Fronch is expecting s Europesn product registration
in September 1980. (Source: Manufacturing Chemist,
February 1946)

Nev cholera vaccine will be tested on volunteers

The first human trisls of a genetically
engineered vaccine for cholers and typhoid are being
undertaken in Adelaide, South Austrslis. The
vaccine, wnich 1s teken orally, should give lifelong
immunity against cholera, which kills millions of
people every year.

Professor Derek Rowley from Adelside University
kas worked on the vaccine since 1980 and nas
successfully cested it on animals. He has approvsl
from the South Australian aepartment of health to
carry out the humsn trisls, wnhich wili cake place at
8 hospital in Adelside once used Co treat intectious
diseases.

The tests sre expected to involve one-week
trials on six volunteers in order o gsuge the
optimum dose of the vaccine and 1ts effectiveness.

If the trials prove positive, the vaccine will ve
tested in Baltimore, USA, st the end of the vear.
Volunteers there will be exposed to the disssse after
immunisstion. 1The finsl field criale will cake place
in Bangladeen, probably in 1988, when seversl hundred
thoussnd people will be given the vsccine.

The vsccine is made by taking genes of the
typhoid and cnolera bacteris suc cloning Lnes iaside
narmiess bactaris. These bactearis then produce tha
specific antigens which stimulste the nussn 1maune
systems to produce sntibodies sble to recognize
infection py cholers and typhoid.

This vaccine's msin advantege uver existing ones
is tnet 1t gives liteiong immunity anu is eftective
againet very heavy doses of the dissase.

Commercislily avsiisble vaccines give only limiced



imasmity for up to six months asd are not alvays
effective against heavy infection. They also rely
oa dead dacteria to provide Che immwaity aand prodece
uncomnfortable side effects, sech as fevers, caused
by toxims associated with parts of the dead
bacterial cells. They tend to scvppress the body's
nstursl ismume system, particularly ia the gut vhere
protection is aveded most. (Extracted from New
Scieatist, 20 March 1986}

Malaria vaccine

Moffman-Las Roche, the Swiss-based drugs group,
is set to start tests of s malaria vaccine. In
co~operation with Mew York University, researchers
nave isolated and idenitifed the surface antigens in
the sporozoite stagas of the parssite. soche hopes
to have a trial vaccine by the spring. BRoche
scientists are searching for antigeas from other
parts of tne parssitic life cycle to develop a
mltiple product that gives broader protection.
Roche hopes to plam 8 vaccimazioa infrastructure
with the World Heslth Organization. Mesawhile
scientists at Biogen have successfully isolated and
produced, tnrough genetic esgineering, s mmber of
surface antigeas of the parasice's merozoite form.
Behriagwerke AG vill use these in & vaccine intendad
to interrupt the disesse cycle by prevesting the
melarie merozoites from infecting red blood cells.
Before the vaccine cac be sold, however, it will
need to undergo several years of extemsive testing.
Even if a sufficiencly attractive market for a
malaria vaccine exists, it remsins to be seen
whether 8 vaccine aimed at just one stage of the
psrasite’s life cycle can halt chis compiicated
disease in its Cracxs.

Other merozoite proteins ars beimg investigated
as vaccines st Cthe Walter and Eliza Hall institute
of Medica! Researca in Nelbournme, Australis, sad in
Sweden at the University of Stockhole, Vaccines
based on proteins on the surface of tne sporozoiile
stage of the parssite, the form ia wkich it is
passed from the musquito into the bloodstresm, are
in an advanced stsge of developmeat both at Wew York
University, probsbly ins conjumction with
Hoffman~La Roche, and at the Walter Resd Army
Institute of xgsesrch 1o Weshington, DC, 1n
conjunction vith Smith Kline and Freach
Laboracories. (Extracted from Zuropean Chemical
News, 20 January 1986, Nsture, Vol. ;l;.

20 February 1986 snd Biotechnology Bulletim, Vol. 5,
Mo. 2, March 1986)

Producing vaccines without sida-effects

Professor Murein and colleagses of the Faculty
of Veterinary Medicine at Sweden's Agricultural
University, Uppsala, has devuioped & nev method of
producing vaccines.

Up to now succassful tests have been made on
snimele, for instance with vaccines against rabies,
the measles virus, even against retrovirus.

An important role in tne msev vsccane Cechnology
is played by a tres found in the jungles of South
Amervics, Qui’lajs saponaris molins. A glycocide,
"Quil A" 1s extract vom the bark of this (ree.
From previous experience it was moted that it has
the capacity to stimulste the imsune defence of the
body to resct more strongly to veccination. One
spplication of Quil A 15 as #n adjuvant of veccine
sgsinst foot-and-mouth disesse.

In Profcssor Morein's metnod Quil A scts as &
kind of skeleton when 8 vaccine is built wp. To
this skelston surface proteins from the vaccine one
intends to produce are attsched. These proteins
stfect the body’s immuna defence, wnich is
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stimulated to produce the right kind of antibodies
against the virus. lThus the basic ides 1s as aluajs
to activate the body's ova defence necnanitms.

with the presence of Quil A the effect produced
oy the vaccime is up LO ten times strooger. This
means that the vacciae doses can be kept relatively
low, and any side-efiects are reduced to ar avsolute
minimem, even eliwinated. It is common knowledge
that toxic ride-eitects frus cartain types of
vaccine are sometimes an obstscle to effective
vaccination. A case in poiat is the vaccine
commonly used againet wanooping cough.

Virus from the USA

Researchers st the Sio—Medical Centre, the s,
ia Uppsals are coliasboratiag, inter siia, wich the
Mationsl Camcer lastitute in the USA. From there
virus is obtained. In Uppsaia the virus is
disintegrated and the heredity umit is removed to
preveat the virus frum repricating is tae cells of
the body. The interesting virus surtsce proteias
are isolated. Taese proteins are rhen attacoed to
the Quil A skeleton. What uskes these iscoms
important 1s that tnose on the surface possess
proteins that give signals to the imaune defence,
while they retain vithin thems a substance that
boosts the immune defence.

Professor Bror Morein's colleagues in the
developeent of tne nev method are Stefan Mdgilund,
MeC, Bo Sundqvist, SVA, Uppsals, and
Albert Osterahus, of silthoves in Holland.
(Extracted from Mew Swedish Technology)

Interferon to treat cancer approved

The British Department of Health and Social
Security’s Committee on Safety of Kedicines (CoM)
nas given its spproval for the use of alphs
interferon to oe sold for the trestmeat of
nairy-cell leuksemia, so-called becasse of the nairy
projections from the mslignent cell that are used to
diagnose the disesse. The spproval covers three
compsnies - Scheriag-Plougn, Wellcome, and
Hoffesn~-La Roche.

Schering-Plough, the US pharmaceutical group,
has announces tnat its UX subsidirary, Kirdy-Warrick
Pharmaceuticals Lid., has been informed oy the
British Department of Hesitn's Committee on safety
of Medicines that its slpha-2 interferon, Intvron A,
is approvable for trestsent of hsiry-cell leukaesia,
pending finsl product labelling spproval. The
product is licensed from the genetic engineering
company, Biogen.

Heiry-cell leukaemis affects a sasll number of
patients - just 2 per cent of sll leukaemis
sufferers - a thoussnd or sn in the US, some
nundreds in the UK eacn year. It is claimed tnst
the genetically engineered drug has produced
“remsrkable™ results in a nigh percentaye of peopie
wvith the disease (80 to 9V per cent). Mopes that
tae drug would be an importsat csmncer Cherapsutic
vere shattered two-and-a-half years ago when
¢linical trisls showed it to de ineffective asgainat
the most common solid tumour cencers such as lung,
colon snd dreast cancers.

Prior to these findings, achering-Plough had
planned co build & %106 million comeerciul -scale
plant to produce gena-spliced alphs intsrferon at
Srinny, Inaishangon in the Republic of iselsnd, dut
the project was subsequently radically revived.

The Irish plant, which is due for complelion
soon and ie currently running accaptance Criais, hee
no fermentation or prissry purification cepscity but




carries ouc toe final purificatioa smd finishing of
interferoa produced at Scherimg-Plowgh's facility at
Union, Mev Jersey. The US uait bas seufiicieat
capacity to fulfil demends for ibe frreseeable
future. Intron A is marketed in Irclamd for the
treateent of nairy-cell lewksemis, mulitiple myeloms,
Kaposi's sarcums, msligsent selancms and veseresl
warts. The company has filed for approval ia the US
for tnese di plus cold prevestioa.

The CSM is coasidering whether to approve the
use of Iatron 1a the treatmeat of multiple ayelums
and Kaposi®s sarcoma, wvhick is fownd in patieats
suffering from AIDS. Alpha interferoca msy also help
to preveat the spread of the common cold - smother
use that the CSM is comsidering.

The spproval of interferom im Britais so msuy
years after its discovery heralds a mev gemeratiom
of proteins, including beta and gemms interferons as
well as other proteins derived from iamume cells.

Nore than 2,500 Cubans have been trested vith
interferoa over the past five years is tests oa
16 viral di and 9 s. For a developing
country, Cubas has displayed remarkable zlacrity is
its use of the druj. Even the health mimister,
José R. Fernandez, has had alphs interferoa to help
cure am acute bout of influenzas.

Cuba decided to research into interfervm partly
as the result of an epidemic of dengue fever ic
1981, wnich xilled 100 people. Some Cudsn doctors
believe that interferon helped to ssve the lives of
at least two children suffering from the disesse.

Cuban doctors have routinely trested patients
suffering from laryngeal papilosatosis, a rare
throst cancer, with alpna interferon. About
100 people vith this disease have alresdy taken the
drug, which the Cubans prepsre from human white
blood cells.

For 25 children with Chrost csacer who hsd been
treated with interferon at the time of the surgery
(when Zumours are removed), about 80 per cent had no
relapses 18 months after treatment. The rest had
only one relapse. (Extrascted from New Scientist,

6 March 1986 and European Chemical News,
J February 1986)

Interfecon used agsinst rhinoviruses

Interferon aay be the first drug that can
prevent the spread of cold virus infectious in
humans, according to studies by US and Australiam
research teams reported 1n The dew England Jouransi
of Medicine. The studies showed chat family members
who took interteron had 40 per cent fewer attacks of
respiratory illness than those vho did not. The
incidence of respiratory silmeants was reduced by
over 80 pi: cent when only colds csused exclusively
by rhinoviruses were involved. Uver 100 types of
rhinoviruses, the major casuses of colds, are knowm,
snd sccount for J0-50 per cent of all colds. They
are particularly isportsnt in outbresks of colds in
the sprieg and sutumn. Incerferons are natural
antiviral substances. Recently, many types of human
interferons have been produced via genstic
eugineering techniques. Interferons are considercd
experimental drugs and are not yet svsilable for use
by the genersl public. Schering-Plough, which
sponsored the US and Australisn studies, is seeking
US Food end Drug Administration approvsl for use of
interferon as a treatmen’ fror cancer, the common
colo snd other disesses. IC expects to receive
approval in about one yesr.

In independent studies by the University of
Virginie School of Madicine and the University of
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Adelaide (Lustralis), isterferos alpha 2 was given
one day/ueek by nasal spray as souva as & ramly
aesber developed celd symptems. The sffacacy of the
drug vas acasvred by cempariag cold imfections smong
families using the drug and those whd used 2
haraless but iseffective masal spray. The reports
are the first indication of tne usefulness of
interferom ia prevestiag the spread of colds.
(Extracted from Nev York Times, ¥ Jamsary 1980)

A desivery system for treatiag brain camcer

Nova Pharmacsstical (Bew York City) has
scquived exclusive vorldwirde rights to a nev drug
delivery system for the trestmeat of braim cancer.
The system, deweioped oy the Massachusetts lmstirtute
of Techmology (Combridge, Mass.), is & siodegradadle
prlymer that cam be implasted ia che draia to
deliver a slov, timed release of chemctherapeutic
drugs or aatibodies darectly to the twmour site. it
is designed o expose the Ctumowr to drug
coaces rations hundireds of Cimes greater thaan is
possible through conventismal routes. sova 1s
curreatly wvorking with the Johas Mopkins University
School of nedicine (Baltimore} to arramge clinical
trials. (Source: Chemical Week, 5 February 1986)

Preliminary resslits prowising for ALDS dvrug

A short trial of a dreg to couater alD5 nas
produced emscouragiag resslls with 19 patients. The
drug, azidothymidine (AZT) has been developed by the
Wellcome Laboratories im Britaia, but scientists are
a long wvay from developiag a proven safe arug
against AIDS, and still furtaer trom ueveloping a
vaccine that could protect people from infection by
the virus. 1The crial wvas conducted in the US by the
Natiomal Camcer Institute. After using the drug for
six weeks, 15 of the 19 patients shoved increases in
the susber of T-lymphocyte cells in their blood.

The nusber of cells becomes seriousiy depleted in
ALIDS patieats. The growp slso showed an sverage
gain in weight of 2.2 xilograms, sccording to cne
first reports of the trial, pudblished in The Lancet.

The AIDS virus has an RNA genomr that is copied
into DMA in infected cells by & virsl enzyme. AZT
blocks this because cells coavert the drug to 3
supstance Chat resemsbles a8 normal DhA pullaing
plock. The viral eszyse can add this suostance to
the growviag DA chaim, but AZT's structure then
prevents the sddition of ferther building blocks,
thereby interrupting the life cycle of the AIDS
virus.

Although AZT, wite its sdility (o Cerminate DhA
synthesis, might have been expected Co produce
intolersble side effects, they proved to be
relatively mild, at least during the short course of
this trial. They included headsches snd decreases
ia the vhite and ved blook cell counts of the
patients. No patients died of drug-relatsd casuses,
but one dropped oul bacause ot & pussiole suverse
resction to AIT.

AZI's eoide effects may have been less severe
than had bdeen feared because the enzvme that
synthesizes cellular DA is wmore resistant to the
drug than 1¢ the enzyme that synthesizes the viral
VA, Jerome lorw.ts ot the Michigsn Cancer
Foundation in Detroit syathesszed ALl in Ciw 1960
as & poseible cancer drug, but that idea wes
sbandoned when it failed to kill tumour cells.

The results of the currest trisi also shov that
L21 310 effezZive wnen givens 9y mouth, wuich 3@
important for amy drug that signt have to be taken
for o long tise. rMoreover, tae drug can pase Lrow
the bloodstream into the cestral mervous systeam.
The AIDS virve often infecte cells in the bdrain, and




& drug for tresting ALDS weuld have te be capable of
counteriag its effects there, es well as in the
bloed iysphecytes.

Tae endogencus opiste mst-enkephalin can
inprove inmune status in ALBS aad cancer patiemts,
accovding to M. P. Plotaikeff of Oral Reberts
University (Telss, OK) sad J. Wybcen of Exsses
Bospital (Brussels, Belgiwm). All six patieats
treated ia Tulsa vesponded with incresees in T cell
subsets OKT 3, OKT 4, OKT 8 and OKT 11. Two of the
patients had AIDE ond Kapesi's sarcoms, sad ome sach
hzd luag caacer, hyperssphrems, mslsncms, and breast
cancer. T cells hed more interiswkin-2 recespters
after trestment. The treatment’s effects beganm to
dccluc to-t ‘an aftcr the second menth after

1s, six AIN or
Alu-nuu‘ e-'ux petients snd sight lusg cancer
patieats were Crested with mst-emkephalia, vith
similar results to the Tulss trisls. Lahenced
natural killer cell activity was slse aoted, however.

Mech lomger studies will be meede’ before one
can be sure whether AZY will affect disecase
prograssion or survival ia AIDS patiests.

There will not be & vaccins svairlstla for
tasting ou humans befors 1968, at the earliest.
effectiveness vill mot be clear for several yesrs
after that, because of the langth of time that the
virws car lie dormaat ia cells.

Ite

AZT is the first drug te start "phase two
trials”™ in vhich its effectivensss on humsne is
tested, and vill soon be resdy for “paase threce”
trisle, involviag large numbers of peopls at varyiag
risks of catcaning AIuS., These trisls msy last s
yestr and, if they sre successful, the US Food and
Drug Admiaistrstion has promised that it will sllow
& speedy transfer of the drug 2o the marketplsce.

The sesrch for s vaccine depends oc the
discovery of a substamce that will stimulate the
praoduction of antivodies to the AIDS virws. Tae
most prowising of these antigems so far is gpl20,
about which more detsiis sy be found ia the sectiom
nerked "Research™ earlier ia this edition of the
Moaitor. (Extracted from Medical World,

9 December 1985, Mev Scieatist, 20 March 1985 snd
Science, Vol. 231, 28 Narch 1986)

siosensors

Resesrchers sre sttempting to develop timy
biosensors that could be placed iaside the body to
wogitor the level of glucose ia the bloodstresm snd
relsy the informstion to sm slectromically
controlled iasulin pump. Biocsemsors combine
diological, chemical and slectronic techmology.
Problems include making the semsors ssfe sad
veliable, since they must be coastsntly
recalibrated. Biosensore were first used outside
the body duriag open heart surgery. Semsors could
psovide instantsasous, contimuvouws resdouts for blood
ssmples, vhich currently must be sent to Che
laborstory for snslysis.

Pissond Sensor Systems will istroduce a system
to momitor blood oxyges, cerben dionide and pi
levels in 1986. Biosezsors weuld de placed in the
blood that pasees through a hesrt-luag sachine
during opes hesrt surgery. Cardiovasculsr Devices
is developing s set of semsors that can be inserted
info an srtery in the wrist vis & cetheter. Other
spplications tor biocseneors include control of the
relesse of drugs into the bleodstresm 3ad of the
movement of srtificial limbs snd organs.
Noo-medical uses include monitering industrisl
processes, such 1¢ !omnutm Une type of
biosensor the § icy of light
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transmitted through sptical fibres. Asother
appreach iavelves coating am elecrrode wvith a

or chamical that p a curreat or
veltage vhen exposed to a certain substance. #
silicea caip can sleo de costed vith the asmbrane or
chenical to produce & chemical tield effect
crassistor or casmfet. These sensors wwie de
coubined with the computer circwitry needed to
anslyse the data. lovever, caemietls mave seen
difficult te make. (Extracted from New Yorh Times,
30 Jassscy 1980)

Sew asticosguiaat

siolagically active human protera C - aa
anticeaguiant that plays s crecial role 1a the
regulation of blood clotting -~ has besn prodeced
through gemstic eaginseriag by Integrated Gessrics
{Framinghas, Mass.). Protein C, wormslly produced
by the liver, helps maintsrn the delrxcate bulance
setueen clot formatioa aad dissolution. Failere of
the first mechsaisa could ressit ia excessive
bleeding after an injury; failure of the second
could cause dangerous, blood-dammivg clots in Che
circslatory systems. The diological activaty of tme
new protein - made by inserting the humas gene
responeible for it raro bacteris - 1s said to
appresch that of the nstural chemical. It will de
wsed in the Creatmeat of patients witn comgenical
and acquired protein C deficiencies. 1The latter
growp includes postssrgical patients and those with
liver disease or a deficiency of vitesin K (saother
chemical that affects clotting). The protes. could
also be used 12 coajunction with tissue plasmsinogen
activator - 8 clot-dissoiviag enzyme (nal Jas Deen
genetically engineered by Integrated Uenetics and
other tiotechaology firas - is treating heart
disesse. The project is partly funded under
Integrated Cenetic's cardiovascular products
agreement with BASF Corp. Protein C will se
marketed vorldvide, except 1 the Fsr tas¢, oy anoll
Marmaceutical, s BASY subsidiary. amwll will
conduct necesssry preclinical sud clinical trials.
(Ixtracted from Chemical VNeek, 15 Jaausry 1980 and
nigh Techmology, Merch 1986)

Likely diug for bone calcium-loss disorders

A structurally simple bemszothiophene derivative
has shown prosise in rat tests ss a potencial
trestment for serious bone-related diseases. The

d, thi pih -1-carboxylic scid (TNCA), has
'mn to be s potsmt inhibitor of the breskdown of
bone tissue, which csuses the release of calcium
into the bloodstream. nacroChes Corp. of woburw,
Ness., vhich is developing tne drug, pisns to test
ics effectiveness in cancer patients suffering from
hypercalcemis (excessive calcium in the blood).

That condition, associsted with mslignancies of the
drasst snd lung, 3ometimes kills the patient, rscher
than the cancer itself, says Csrlos Samour, tne
firm's chaireen 20d scieatiric director. FmA slso
will be tested for effectiveness i1a the sanagesent
ol osteoporosis and osteosrthritis. >amour says
that no fully sstisfactory Creatment exists for
those disease:. (Jource: Chemical snd knginesring
News, 17 February 1986)

Bacteris help to mske vitssin C

A nev process for meking vitemin C (L~sscorbic
ac1dé) could soom replace today's langthy and
expensive msthod, which consists of five complicated
chemical steps and one langthy termentacion stags.
The mav process involves only one chemical otep.

The sast of the synthesis Cakes place in dacieris.

The unique festure of the process is that genes
encoding for ensymes thst promcte two metabolic
steps in the synthesis of secorbi. acid wvere




seccessfully condined ia the ssme bocterimm. The
ensynss aormally exist ia separate orgssisams.

The bost organism, Erwinia, is & hamless
Sacteriom found in plasts. It centains an emzyme
that exidises P-glucose iate 2,5 di-kete—P-glucmic
acid (2,3 C). Asmsther bacteriwm, Corymabecteriws,
preduces 2,5 KBG redectsse which comverts the
1 »3 WBG te 2 kete-L-glucemic acid (2 KIG), the last

diate ia the chamical sywthesis of L-ascerdic

scid.

The reseacchers at Cementech caberked ea this
preject sfter identifying and cloning the geme
responsible for the predection of the enzyme 2,5 KDC

reductase ia the Corymebacteriwm.

The market around the werld for L-asce:dic scid
is worch $400 millien. To expleit it, Censatech sad
Lebrizel, a chemicsl cempany, bave formed GLC
Aseeciatas. Andecsen says G—ucl is co.n‘cn-.
developiag similar techai e
chemicgle that are dxfhe-lt ..‘ mlvc te
synthesise. A prime tsrget, saye Aadarsea, would be
chiral molecules vhich have the ssme chemical
formulse, but have their solecules arranged as
nirver images of each other. Owly sme form is
useful. Neteral products Like rees oil sad caffeine
are also good candidates fer a sinilar precess,
becsuse 2ll che enzyass weeded Lo make these
ptoducts exist in bacteria-

But before commercislizstion there sre sems
engineering problems to overtome. Pfizer Chemical,
asother large chemical company, vill work wicth GLC
Associates to scale wp the process. (Istracted from
Nes Scieatist, 16 Jansary 19%)

DNA fimgerpristiog

Une of the first uses of the techaique
developed at tke Unmiversity of Leicester by
Dr. Alec Jeffreys for telling the gemetic ideatity
of individusls by the use of gene probes is likely
to be used in the coantrol of immigrastioa imto
Britsinm.

The issue is potemtislly comtentious betwees
the Britioh Covermment snd its immigrant population,
becsuse of the requirements of the msow strict
immigration lav distinguishing betweea blcod
relataves of different sffimity. What sppears to
have happened so0 f3tr is that the lome Uffice sod the
Poreign Office are joistly spomsoriag s pilot study
st Leicester, but have aot yut decided wheCher to
aount sn operstionsl schems for verifying clsims of
kinship.

The technique has sliready been wsed

fully 1n & mmber of disputed immigration
cases, the first of them on the initistive of &
solicitor (attormey) scting for the father of an
issigrant boy whose kiaship had been disputed. The
solicitor had been alerted co the wsefulaess of the
techniques by pudlicity folloviag the publication of
a papar last March. The first snslysis proved the
claim of kimship, but the Nome Office withirew fros
the cass 90 thet thers is ss yet no legsal precedent
in Bricain for the uwee of evidence of this kind.

The use of DA fingerprincing in imsigration
cases is likely to be more complicated than in
comaon psternity cases becsuse disputed kinships ssy
cantre on suspicions that em sdult is seeking to
pass off a nephev as & son. Necauee of the nigh
frequency of common genes smong siblings, it is
therefore necessary to test for 8 grester nuaber of
sestriction polymorphisms. BEvea 0, it should be
possidle 18 routine ceses to attain & precisiom of
wore then 99 per cent in cases of disputed kiaship.

The Wome Office enphaiizes that even if the
technique is intreduced on s regulsr dasis ia
considaring applicstiens tor immigrsties te Sritsim,
this will be offered enly on & volestary sasis.
(Mothing is said of the fate of these whe decline &
bloed ssmple.)

Whstaver heoppens to the immigratiea preject,
the foremsi: wse of tae techaique is likely te be
videspresd. The commercislization of Jeffrey's
version of BUA fingerprimting is being exploited by
the Lister Institute. (Extvscted from Neture,

Vei. N9, 19 Jaasary 1386)

"Symthetic’ skin

‘L“ 2.01a d

ing for wicers, buras and
otner skia luu- is expected Co be spproved for
tests on people within six montns. It is applired
Llike & bandage and 18 said o xesp capoeed Cissus
moist vhile acting 8¢ o barrvier te bacteris.

Kendall (Bestea), an arm of Colgste-Palmolive,
hss an exclusive option te license the dressing
technology worldvide and nss conducted smimal tests
that were extramely favewrasle. 1ng dressang
currently is in pilot-plant prodsuction, sad dendsll
nas immediste plans te file with the US Food and
dreg Adwinistratioa fer spp | ) duct climical
trials.

The dressing is composed of three water-soledle
biepolymers: k in from sheep, chitossa fros crab
shell and collagen from cow hide. Keratia, the
protesn that mskes skin waterproof, is used in the
snionic form of samoniws kerstinste. Chitossa, the
deac7lated form of the glucossminoglycas chitim, 18
ased as catiomic chitossm acetate; while collages,
a fidrous protein is commective CLisswe, is used as
catiomic collagen acetate.

When sined in vater, the three biopolymers
spratanecusly form 8 vater-iamsoluble,
veter-swelisble sclid mess. The initisl attractios
in believed to be iomic, set close juxtaposition of
the biopolymers orings into play a variety of
steric-titting, cnemical -Dondiug 8ad Cross -linking
sechsnises. The result 18 & material maving
properties totally differeat from those of the
andividusl components.

In its hydrated form (swollen with water), the
dressing resembles & paste or putly and can bde
[{ 4 iato sheets. The dehydrated
version, on the other hand, is & crystallite form of
packed microfivrile. Ia either forw, the dressing
can de stored at room temperstuts in urethsne bags
or slwminum foil sfter sterilizztion - prefersdly,
with witraviole: radistion or ethylens oxide. it
can be spplied to wounds ac s self-annealing peste
or as & mesbrase 1.7 mils. thick.

The dressing con be modified vith additives.
for one, glycerine scts as 8 softener and incresses
flexivilicy. Other possibilitiess entidiotics,
sntifungsls, cells, antivodies, Y and pip ..

There ars s mumber of advsatages im using the
dresning. [t sdheves to umderlying Cissue and is
slastic. Moreover, it is permeable to oxygen, scis
ss 8 bacterisl bsrrier amd, while it is adsorpeat to
wvound exudates, it does mot lose dursbilicy.
Furtherwore, the ¢resoing doee not requare
stripping. f[n later stages of wound hesling it
hardens into & protective scae that falls off
noturally, without scerring.

Other potential uses for the materisl are as

scar~tissue covering, sutures, sustained -relesse
drvug carriers and tube linings i1n Dypass surgery.




It alse could be coed as & liaing in presthetic
implants. (EKxtracted from Chamical tesk,
19 Bared 1906) .

Ssatal applicaticns

fass touth ensmel ceuld be woed o fill testh
cavities, accerdiag te M. C. Slavkin of the
Yniversity of Sesthern Cxlifecnis. Ows of the four
genes that ceatrel preduction of murine Costh cnamel
hes beon cloned, snd cloning of the snslegous humsa
geme is expected sesn. Ouce the rmmsiniag thres
genes are clemed, the preduct preteims could be
ningd to form ememel. (Extrected fres Nedical
Vezld, 25 Bevember 1983)

Repliges signe protein A desl

2epligen Corp. has sigaed a coatract with
Applied Imavas Sciemces (AIS) te swpply end
esclusively masn.facturs recombinant pretein A.

AIS will wee the geme-spliced bacterisl ceil
wall conponent for therapestic spheresis devices for
bleod plasms filtraties, & techmnique waich
extersslly v déi ing satibedies and
isswas-conplenes from s patiest’s bieod.

In collaboratiea vith Nemtek Corp. of Woberm,
Nassachusetts, AlS has alresdy developed devices
with recesbinsat protein A immobilized om to
sesbranes that sllow for eptimel bindiag to
satigen-coaplexsd aatribedies. Protein A is 8 cell
wll cenponent of the bacterium 3taphylecoccws
awreus which recogaizes and binds to most hwman IgC
conplexes.

The therapeutic protein A membrane devices will
be used to scavenge sufferers’ blood without haviag
to repare plasms. In addition o msrketing Che
devices, AIS will cee the technique to harvest sad
study disease-related marker molecules from
pstieats’® plasam. AIS will be respoasiblic for
seeking pre-market approvsis from the FDA in the
sext six mouths.

Repligen will slec be supplying AIS with other
ligsuds cthat may be more specific them protein A.
(Source: Luropess Chemical News, 3 February 1986)

Ismunex is partsership with Kodak

Lastasn Kodak Co., Rochester, N.Y. has made
another move iato biotechmology by forwiang
Ilasunology Vesturss, s partnership vith Imsunex
Corp., to develop lynphokines. The joiat venture
will wvork os D-cell growth factors sad isterleuvkia-l
manipulation, such as blocking interlevkian-l g,
which seems to be involved in the onset of such
inf lamsatory immune di as rheumatoid
srtheitis.

In the mon-therspeutic ares, lamuaology
Ventures vill develep an affinity seperstion process
for recombinsat producte. Additiomslly, Kidak and
Cetus Corp., Imeryville, Calif., wiil joiacly
develop mosoclossl —antibndv snd DRA-probe tests for
physicians’ offices and clinicsl ladoratories. The
disgnostics for common infectious disessses, cancer,
pregnency snd fertility are targeted for mid-1987.

(Ixcracted from McCrav Nill's Biotechuwology
Newovatch, 17 Februsry

Nsart drug veature est up

Sweden's Pnarmecis and the Cslifornis-vesed
b hnology e Chiron have set wp & joiat
venture o masket h » ide dromm (iso0d),
8 potential heart drug. Nood ie an ensyrve Chat
protects tissues from damegs when deprived of
onygen, 8 condition known as fecheenis commonly
associsted vith strokes and organ tramsplents.

Masresacia is te pay an wundisclesed sus feor
Ohiren's reconbineat B4 techmelogy for the cioning
cf the Nned gene snd relsted precess engineering leor
the preduction of the enzyme ia gese-spliced yeast
csllis. CQhirea will retiia samsiacteramg rigats ia
the 98 for Mned-based preducts. Marascia will alee
provide its snimml-derived sepersnide dismstass
pharuscology resuits snd the effects on perfusion in
pasticalar. Nereower, the Suadish coupeny will
previde regnlatery and other pre—marketisg
sesistance 1a the W snd shreed. Yerthermmere,
products frem the jolat veature vill se distributed
by Pearmscia in ke oo, i an and Sczedingvia,
slthough Ccunsughan, the UWest Gerwmen coucern, will
be respensible for marketiang te customers witma the

ERC, (Extracted from Europess (hemical tlews,
17 February 1986)

Livesteck applicstions
Trypanoscmes resistance

ot sll animsls sre equally sueceptible te
infectiza by trypencecass. sasy local game snimsls
and certain breeds of csttie, notably tane s’bume of
West Africz, are resistant. Resesrchers are
investigating the gemetic basis of thnis res:stamce
and how it might be tramsferred to other species.

Same flies are resistant, too. In sress where
sleoet all animsls casry twe Crypamscmes, oaly
10 per ceat of the tseises are iafected, and
dz 108 sh caat ameas only | 23 1,000 has
8 severe infection. Cross breeding susceptible snd
refractory straians shows that susceptibality s
passed om oaly by the sother aad a0t by vormal
isheritasnce. 350 Dr. lam Msudiin looked st Cime
cytoplass that is passed on frus the suther 1n e3g
cells. Electrom micrographs revesl tiny bacteris
resembling Rickettsis in the cytoplass of tsetses
sssceptidble to infection.

Dr. lan Maudlin st cthe Langford Teetse
Labtoratory suggests hov tne i1mtection mignt incresse
the ch of tryp becoming estavlished.

The rickettsia~like organisms (MLUs) cause Che cells
Lining the gut to secrete sore digestive enzymes
which might bresk down cosplement, a protein E
produced in the blood of infected animsls that is
lethsl to trypsnocsames. Flies that secrste extrs
easyme as 8 result of the bacterisl infection
inadvertently protect the Lrypanoscmes.

The RLOs seem to be msimtsined in the fly
population in spite of sging LTyp 8.
The resson may lie in the ceservation that flies
without Che RlUs sees Co sufler mors svortions sad
desd lazvse. Ihis discovery could nave importsat
practical spplicstions.

Algready, Dr, Maudlin hes & strsin of
susceptible "superflies”™ Chat are finding uses ia
laborstories wanting to grow and stedy
crypanosomes. It wight 8lso meke it possidle to
spot populations of potentislly dangerous,
susceptidle flies in the fiald. Ia the longer tem,
vefractory flies might be introduced after
susceptible strsine sre ersdicated, thus filling the
scological niche and preventing disease-carrying
flies returning. Or, cattle wight de vaccinated
against the RLOs. Feeding flies woule suck wp
sntibodies which would steuck the RLOs. 3o, to cure
cattle snd people of the parssite it may be
necessery to cure flies of pacterial infection.
(3osrce: MNew Sciemtist, 27 Februsry 1966)

Approvsl for TK-free pig peeuvdorabies vaccine

The US Departeent of Agriculture has spproved »
gene-deieted pseudoradies vaccine. MNovavens lnc.,
of Mouston, Texss, removed the thyeidine kinase (TX)
gene from the virus chat infects svine herds,




cansing stillbirths and piglet death, &8 msjor problem
ia certain US states. Techimerica Greup of Elwood,
Ka. +» has produced the vaccise in their proprietary
cell line. Initial field stwdies vere encowraging.

Pesendorabies, 8 herpesviius, is particslarly
lethal among pigs becruse it iatsgrates iate the
gencne of aerve cells. There it emsins latent and
difficult to eatect watil it reverts te s= active fors
sad casses periodic epudemics. A killed virus vaccime
gives pertial protection. A live virus, the Buchsrest
stcain, gives betrer protection, bet thea it is
effectively impossible Lo distinguish detween pigs
with recurreaces of tae live virws sad those infected
with a viruleat variety. This is wadesirsble for
disease coatrol purposys. (Extracted from
McCraw—Rill's Biotechnology N N, 3 Merch 1986)

Interferom used agaiast eguine respiratory
infections

Jamuno MoJdulators Laboratories, Iac., (1ML),
Stafferd, Texas, mamufactures 'Equiferom’, s
aca-recoubinsat -isterferos for prevewtioa and
trestmeat of virsl respiratory iafectioms im horses.
It is & wore cumcentrated forwulatiom of IML's
Agrifersn-C, which has been sold in Texas since
Jawsary of last year for protectios of shipping fever
in cattle.

Until recently Texss hed a8 "wnique lav™ under
which the State heslth department could license the
mesufacture and use of such products within Zexas,
wvithout federal approval.

First-year sales of the bovine interferon were
$1 aillioca, and the market is growiag. IML
conceatrs .es on large feedlot owners, vith up to
90.000 head, who pay $1.35 per dose. Agriferon-C is
sold to veterinarians and che general public (in Texas
only) through distributors, although IML provides
techaical field support directly to the farmers.
Equiferca will be marketed solely to veterinarians,
torouqs ethical drug distrisutors.

1a one study, %4 deliberacely-infected control
aaiusls required 11.6 pounds of feed to produce omne
pound of calf, wnile 40 snimsls in the low-dose
treatmeat group took only 8.6 pounds, according to
Prof. Jos Cummins, Texss AMM, Amsriilo. If the dose
is incressed the animals become worse. Anorexis is s
common side effecc. The benefit was apparently
significant only in those calves that had less than
104°F fever. Cummins reported his results at the
Bovins Practitioners Mesting in Buffalo, N.Y., in
November 1985.

IM. is ssking the US Food and Drug Adaiuistration
for approval to use interferom om horses and cows.

(Source: McCraw-Hill's Biotechnology Newswatch,
3 Merch 1986)

Joint effort to prevent mestitis asongst dairy
cattle

Kastman Chesicals and Moleculsr Genetics are
consolidating Cheir bsttle agains: mastitis in dairy
herds. The two f[irms have contracted to develop and
macrket a Ctherapeutic monoclonal satibody to treat the
disssse.

A similar agreewvent ftor vaccine products to
prevent L. coli mestitis is currently iz operation
betwveen the Lastmsn Kodak division sad the
bi mmology psny. WMevertheless, no effective
therapsulic trestment 13 avsilable for the bacterisl
disesse vhich causes considersble scomomic loss.
(Sources Suropesn Chemicsl Nevs, 31 March 198()
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Sormones to improv: amimal fertility

Three snimal fertility hormowes, equine
follicle stimulating normoas (eFdii), squine
luteinizing hormone telll) and porcime follicle
stimulating nomsoas (pFiil) are expected tu have
significant applications 1a incressing reproductive
efficieacy im horses and pigs. They have been
produced through gemetic esgineering by Integrated
Gesetics (Framingham, Mass.). The squine novwones
are to aid in breeding horses, the farm animal with
tae lowest reproductive effacremcy. (Source:
Chemical Week, 12 February 1986)

Vaccine for feline leukaemil

Millipe Petrolews snd Cambridge Bioscience
will jointly produce specitic proteias for use in a
vaccine for ieline levkesemis virus (FelV), using
PMuillips® proprietary DA techaology. FelV is a
coutagious retrovirus that r and i
suppression in cats. The new rDMA vaccine may
protect cats from the virus. Umder am existing
agraemeat, Phillips vill provide Cambridge with a
faster, more ecosomical route for producing the FelV
protein. Phillips’ rilA yeast vxpression metiuod
uses methasnol -regulated promoters for the productinn
of DA proteias. (Extrscted from Caemical and

Engineering News, 6 Jamusry 1986)

Agricultural applications
Cotion insecticide

Ecogen Inc. has signed s $7.2 million contract
with PruTech Research sand Development Partaership II
to fund thy US biotechnology pany’s develop
and comsercialization of biologicsl iansecticides
agsinst budworm snd vollwors, two asjor cotton crop
pests known as the Heliothis complex. Based on
genetically engineered raprovenents of the Heliothis
insecticides produced naturally by Bacillus

thuringiensis (¥T), the nev products sre targeced to
Tesch macrket by 1389-90.

Through the use ot conjugative and recombinant
genetic wanipulations of its extensive library of
aovel BT strains, Ecogen’s scientists will incresse
the BT toxin's potency to the same level as that of
syuthetic pyrethroids, which currently dominate the
cotton pest market, wnile also lowering AT
production costs to s level likely to be competitive
with the pyretnroids. (Extracted from biotechnology
Bulletin, Vol. &, No. 12, Janusry 1936)

Viral insecticide agsinst codling moth

KicroCeneSys, a biotechnology firm based 1n
West Msven, Conmecticut, is evaiuating & virsl
insecticide in field trisls that could help West
Cosst fruit fermers. The virsl insecticide, lecyde,
is deing tested for the contzol of codling moth on
apple, pear and walnut. The company infects larvae

of the 1asect with the virus and Chen processes thes
into finsl formulstions suitable for application by

European Chemical News,

farmers. (Source:
31 Merch 1986)

Developing monoclonal-antivody-based disgnostic
kits that detect fungsl disesses affacting field
crops and horticultural specislities will be the sim
of a co-operative effort between Cidba-Ceigy and
Agri-Diegnostics Associstes (Cianaminson, N.J.), s
joint venture of DNA Plant Technology snd Koppers.
The asssys are expected to provide sccurate and




vapid disgmosis of significant plamt diseases ia
major crops, mekiag sarlier intervemtiom possible.
Esciier this wmoath, Agri-Diagacstics signed aa
exclesive agreement vith 0. N. Scott & Soas
(Marysville, Ohic) to market a lime of

monoclonzl ‘based disgnostic kits for fuagal
turfgrass diseases. The kits coatain an sasy-to-use
dipstick format to sllow disgmosis of such dizesses
as Pythium blight, browa patch or dollar spot.
(Source: Chemical Week, 5 March 1986)

Eacapsulation system

A proprictary emcapsulstion systes which sllows
delicate somstic embryos to vithstand the rigours of
haadling and field planting hes been developed by
Plaat Genetics Inc. of Davis, “z2liforaia. The
GEL-COAT capsule comes ia two parts: a gel matrix
which coatains the p ts ial to control
the germination of the embryo, adjuvants plus -
poteatislly - s wide range of fungicides, herbicides
or insecticides; and a protective polymer covering
that preveats water loss, and slso provides handling
chatacteristics similar to a true seed.

Plant Genetics (PGI) took am early decision not
to take the molecular biology route to plaat
biotechology, but decided to coo.:ntrate on crop
isprovesent by using cell biology rather than
molecular biology. The privately-held company,
waich has filed more than 20 patent applications,
has reised in excess of $12 million from venture
capital groups and seversl small Japanese
companies - including Kizian Brewery Co., which now
owas a third of PCI. While the other Japanese
investors are passive, the Kirin deal involved
technology transfer agreements sand the two companies
have been working jointly to develop synthetic seeds.

Plant Genetics Inc. is using woleculsr biology
techniques to identify snd improve plant growth
promoting rhizobacteria.

The company's existing products include
disease-resistant alfalfa and bean-sized potato
tubers (microtubers) produced by tissue culture.
This approach permits one rare high quality potato
to be cloned into thoussnds of super-specimens.
These can be plaured vithout being cut into pieces,
as is the usual practice, which makes these potatoes
less susceptible to disesse sttack once in the
soil. On the disease-resistance front, too, PCI is
working on such di and di vectors as
Fussrium wvilt, stes nemstodes, FPhythophthors root

rot, aphids and anth . (Biotechno
Bulletin, Vol. &, Mo. 12, January 1986)

Pollution curbs will lift biopesticides

The widespread use of agrochemicals has sllowed
man unprecedented coutrol over pesZs, and
contributed towards today’s high sgricultursl
productivity. This is reflected in the fact that
Europe is, for the firet time, a food exporter and
has built up extensive reserves of graia and other
produce.

The use of biological agents in the control of
agricultural pssts has become wo-e populsr in recent
yesre, in resction to the vell known problems
wxperienced with chemical pesticides. The possible
dangers associsted with the producticn of
sgrochemicals have besn highlighted recently asfter
the insdvertent relesse of toxic intermedistes aC
Bhopal and elessvhere.

The agrochemical induetry hss ficed s number of
difficultias r nce the introduction sad widespresd
use of synthetic pesticides. WMot least ot these is
the potentislly toxic effects un man and the
snvironsent, and the rapid developmerc v’ resistance
iz the target pest.

Iacreasing pressures from eaviroemeatal groups
and vegulstory agescies have led to the bamming of
certsin chemical pesticides, especially calorimated
hydrocarboms such as WDT. Economic considerationr,
such as escalatiag productios costs and extensive
toxicological testing, together with % potemtial
environmental hazards, have hastened the search for
other methods of pest comtrol.

Interest is turming to mom-chemical pesticides,
such as agrodbiclogicals. While the specrfacity of
microbial pesticides leads to a smel! market for
individeal products, the sigaificantly lowet cost of
R&D and satecy testing bas made these products a
realistic commercial possibility. Estimated sales
of microbial pesticides are $30-4u million/year, the
majority of which is Bacillus thuringiensis.

The microbisl control of insects is not new.
Classical biological coatrol is the introjuction of
a vholly novel organism into am isolated or new
geographical srea o control & pest. ldeally, this
orgsnisa should be host-seeking, host-specific,
self-perpetuating and deansity—dependent.

Unfortunate.y, the result of imtroducing
organisms into a foreigu enviromment is not aiwvays
predictable.

Herbicides, fungicides and 1msecticides have
benefited faiwers, bnt they nave also hurt tnes.
Pesticides can kill the natursl enedies of pes:cs
wore effectively than they kill the pests themselves
and have nasty side effects as well. Up to 10,000
people a year die from pesticide poisoning in the
third world slone. Chemical solutions are
expensive. Those that come fros fossil fuels cost 8
smsll fortune to develop. Third world countries
spend huge sums subsidising their use. In Egypt,
for instance, sgrochemical subsidies work cut at an
annual $5 a hesd. Recently, the pace of
agrochemical invention has slowed, while the
evolution of resistance has accelerated. 1a the
19408, the United States lost 7 per ceat of ils
sgricultural crops to insects. 1loday, it loses
about 13 per cent.

Genes 1nserted into plsats have already made
thea resistant to caterpillsrs and viral disease.
Genes that make them resistant to fungal, bscterial
snd nematode disesse will svon follow. Lventually
farmers vill be sble to buy resistant seed and grow
crops without insecticide or fungicide. This will
save the farmer money, reduce his risk of getting
cancer and make the crops’ safe for nis neigndbuur's
honey bees. His vheat plants will automstically
poison every aphid tnst sinks its provoscis into
thes, vhile the nettles in the nedgerow will still
nourish all those gracious psinted-lady dutterfiies.

The chesical companies in the forefront of this
effort are in it for the money. OUne of the firsc
genes they inserted confers immunity to herbicides,
which enables the farmer Lo gfpray the groving crop
and kill weeds but not crop plants. This, of
courss, promises to boost the sales and profits of
herbicides. But thst will soon be balanced by
biotechnology firws. One of Chese cozpanies is
developing strains of bacteria to bresk down
sgrochemicals in the soil. Octhsrs sre st work on
the disrases of plants snd insects, so thst
deliberaie plagues can be spread amony weeds and
pasts.

Yailures are certsin. %S0 are unforeseen
dangers. But the risks are smsllsy tnen they are
with che two previous tools st the dispossl of
agricultursl science: chemicals snd hydridization.
To breed s nev hyprid pleat in tne old~fashiuned
vay, you throv together random combinstions of
genes. To invent an agrocheaical, you throw
thousands of chewmicals at nature in the winuscule




hope of finding ome Thst kills imsects or wveeds amd
not humen beings. DDT and Ageant Orange have bean
two of the more lethal results of that process.

Biological coatrol as s compoment of integrated
F2*t msaagament includes the uwse of biological
chemicals. Much iaterest in the agrochemical
industry centtus oa discovering asd characterigiag
the molecular structure of such activ: compowads as
startiag points for mev chemical synthesis.

Ricrobial pesticides differ from bielogical
chamicals in that they contsin life
aicro-organisms. Like chemical pesticides, they
mest be applied repeatedly, either by insadation
(lsrge numbers of orgsaisms applied over & short
period of time) or ssgnentation (supplemestiag the
existing astursl population). They aave been
developed and formulated so that they cam be spplied
directly to crops.

Insect pathogenic micro-organisms have been
knowa for many years asd include & variety of
bacteria, fungi and viruses. The list of
asgrobiologicals curreatly registered for wse is
swsll, but is likely to imcrsase over the mext few
years following the wpsurge of interest by companies
such as Abbott, Sandoz cnd M o, and the
establishment of mew, moze specialized companies,
like Ecogen, Mycogen and Microbisl Resources.

Although over 100 species of bacteria vhich
infec” insects have been described, at present there
sre commercial products based oan only two of these.
Bacillus thurisgiensis (Bt), a sporulatiag bacterim
that produces 8 toxic crystalline protein, is active
against many lepidoptercus insects (csterpillars);
B. popillise is active in the coantrol of Japanese
beetles and relsted species.

Two otner bacterias, B. ericus and
B. penetrans are coasidered promisiag for the
control of w0osquitoes and root-knot nemstodes,
pectively. » both have only been used
experimentally to date.

Although Kk was discovered in the early part of
this century sad has been svsilable &8 a commercial
product sioce 1938, the sechanisa of its toxic
action has only recently begus to be uaderstood.
The toxin, ia the fors of s proceinaceows crystal,
is insecticidal after ingestion and subsequent
dissolution in the alksline environment of the
mid-gut of susceptible insects. Ion tremsport is
innibited, leading to a cessstion of feeding and
eventual desth. Anslysis of the genes encoding the
togic proteins started in the late 1970s and is now
revesling such sbout the genetic snd biochemicsl
properties of this toxin.

The nsture and potency of the toxia crystals
varies smougst bacterisl serotypes. The two
comsercially asvasiladle striine are Kuretaki -
available from Microbial Resources ss Biobit snd
used inm the control of ceterpillars, and Bt H-14,
mariketed as Skeetsl, which is an effective destroyer
of mosquitoes and dleckiiy - the insect vectors of
mslaris snd civer blindness.

Although microbisl pesticides have many
sttractive properties in environmsntsl terss, their
commerciralization has, in the past, been impaired by
[ developsent and product forsulation
copsbilities. Innovatious in biotechaology have
allow.d companics to improve fermentation, process
control and downstresa processing.

Together with scrain devalopment, these
isprovements have, over the lest fev yesre, reduced
coste by ot lesst JO per cent. Innovetive process
steps, presently at the large-scale testing stage,
should result in further substantial reductions.

Bt, for mple, is produced ia ligquie
fermsntation and thea conceatrated and torsmlates
iato a variety of liquid and powder forms,
forsulation being crucial to the commercial success
of any product. MNicrobial Resources has improved
both stability aad delivery of Bt products. The
shelf life of wuaformmlated Bt N-i4 ia oaly a f2w
days at 42°C; when it is formulated 1ato >keetal
the shelf life is 15 months al this tempersture.

Perbhaps more inpressive is the formulacios of hd
fuagal prodects based omn Verticilliuw, wvhich extends
the refrigerated shelf life of these norwally
tempersture-sensitive spores from Cwo weexs o

11 months. In response to current market demands, .
Microbial & is rating such of its x&dD

effort t ds impreving f lation and prccess

development.

Other compsnies specislizing in sgrobiologicals
are adopting & slightly ditferent approach. Their
efforts are centred on the genetics of potential
wmicrobisl pesticides and the use of gemetic
manipulatioca to provide novel recomdinant
micro-organisms sad plants.

Moasaato has put Bt toxim iato a micro-orgamiss
native to the rhizospuere where iU cau multiply as
the plant grows, providing continuous protectios.
Plant Genetic Systems is reported to have killed
caterpillars with Bt toxin expressed fra a tobacco
plant. A third company, Mycogen, has received
environmsntsl protection agency approval to test
killed psevdomonads as a biological delivery system
for Bc toxins.

Fungi have several advantages as micrebisl
pesticides, such as their ability to sporulate on
dead host bodies, thereby spreading through the
entire populstion; aond thear ability to act without
being iagested. Although fung: nave fairly
stringent humidity and temperaturs needs Lo be
etfectave, they are snowing g~=at promsise as
economically feasible methods.

In 1981, cthe first two fungal insecticides were
approved for sale 1a the West: MNycsr (Mirsutella
thompsonii) from Abbot. . .boratories, and Vertalec
{Verticillium | i), from Ricrobial Resources.

car is used is the eonrrol cof citius mite in
Florida, while Verts..:. is extremely pathogenic to
m0.t glasshouse apbﬂt

In 296i. - .other Verticillium product, Mycotsl,
was introducer. 1This 1ncorporates s sasller spored
strain sele: od for its high infectivity towards an
isportaat whitefly pest in glasshouses. Both
Verticillium products were developed by the UK
glasshouse crops resesrch iastitute together with
the agricultural development and advisory service,
and were commercislized folloving collaboration with
Microbisl Resources.

Orher products based vn fungi include

Netarhizium snisoplise, successfully comsercisliized

an Brazil for the control of spittle-dug in sugar ~
cane snd pastures; Besuvesis bassisna, produces in

the USSR to control Colorado beetle; snd Namures

rileyii, not commercislized, out resesrched for sany

years in collaboration with Abbott Lsdoratories for .
use sgainst ceterpillar intestation in soys beans.

Although the genetics of fungi used in the
pharmaceutical and food infustries have been well
studied, relstively little is known sbout fungi in
pest control. it is not understood why one strein
of an entomopathogen generstes a successful
apizootic (eprdemic kiiler of s pest population)
wvhile another, equally psthogenic strain, dnes not.

Puture development of succesolul fungsl
products for insect control rests ss such vith the




gensticists, biechemists, paysielegists and
acelegists, as with the ferasntation and formmlation
specislists. Scieatists at Kisg's Osllege, Lendon,
vorking with Nicrebisl Reseurces, are wndertaking
researca which shewld lesd to a better wnderstanding
of same of these prodlems and improve predects.

Several preducts of viral erigia alee exnist.
Elcar, sltheugh a0 loager gemerally available, has
beon used successfully in ths coatrel of cettea
pests. Oypchak has besn used in the ¥ for the
coatrel of gypey moth. Virex, a preduct developed
by the IERC isstitute of virelegy, Oxford, UK, wes
commercialized in csllsborstiea with Ricrobisl
Rsssurces.

This product cemtains active viral perticles of
swclear polybedrosis vires which sttack the lazves
of pins sawtly, a chreaic defelister of Bcet’s pime
and Lodgepols pine. Like becterial predects, Virex
mast be ingested te be effective, but becsuse of the
gregarious mature of the lsrves, the disesse spreads
vopidly, lsading te s tetsl cellapse af the insect
population within two te thres weeks.

Virex is higaly epecific te pins sawfly; eves
closely-relsted savfly specias are mot affected.
Furthermore, sxtemsive ssfety testing carried out by
the U5 forestry service has showve Virox te be
completely harmless to mom-terget wildlife.

The use of vVirox ia pest coatrol of forests mas
been swccassfully demoustrated. Over Che lart two
years, f[olloviag spproval frum the UK pesticide
safety precsstios scheme, the UK forestry commission
has co~ordinated the applicatioa of Virox to ower
6,500 hectares of Scottish pime plantstion. Pest
wmortality was 100 per cest. This product has als»
received EPA spproval for use in the US,

Many more virwses kmows Co be active agesiast
insects could be commercislized. Nowever, the
preseat requirements for vi o be prod in
liviag insects or cell cultures restricts the
cost-effective production of meny potescisl virsl
insecticides. This problsm may be overcome by
further sdvances ia biotechaology.

It has been videly demcastrated that sicrobial
pesticides can provide reslistic siternstives tco
syathetic chemicals. Over the pest fev years, aev
products have been introduced wvhich exploit the
ability of bacteris viruses and fungi to sslectiwely
attack certsin imsects, weeds sand pethogsas; the
demand for agroviclogicsle is expected to grow
rapidly.

Agrobiologicals are stirsctive in emvironmentsl
terws, and sre less likely to disturb mature’s
fragile ecological salance. For example, IFA
approval has been grasted for the wee of Skeetal in
mosquito coatrol progreames ia ths wetls [
Florids and Louisisns wh agrochemical ge could
hove covsed pollution. The prodles of pest
resistance to sgrochemicals is lesding to incrassed
densnd Ior siological asthods of pest control. 7To
date, field resistance to microdbisl pesticides has
not deweloped.

Microbial Resources, in collaborstion vith
scientists from resesrch institutes snd
wniversities, is currently undestsking resesrch
simed st improviag the isentification sad
characterisstion of nev pest control organisss, ss
well so extending the understanding of the genetic
besis of cheir pesticidal preperties. Nowever,
exporte suggest thet fiading .or cresting) movel
micro~osgamisne for use as sgrobiologicels will de
conelderadly savier then che menrfocture,
formulstion, registretion and merketing of these
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Focd preductien snd sing
Lewar-cest msthod to mske L

pertic scid

Japen’s Nitsebishi Petrochemical Co. wall vegan
tn the fall to aske L-aspartic acid by »
f ation techmi that uses the sicro-erganisa
Sreuvisecterium flavem. Ibe a8a00 acid is asde frum
fumaric acid snd ssmonis by sn enzymic reactiom Chat
can be induced by & number of bdacteria.
Escherichia coli, the becteriwm uswally used, has a
vesk cell structure that must be protected by
immobilizing the becterium om a solid support if the
nicro-organisms sre te be recycled. 5. flavem, on
the other hand, hes 2 hard cell wall that can
vithastand repested cestrifugations without the need
for expensive immebrlizatiea. Thas, Nitswdisai
expects its mew technslogy te lewer the cost of
L-separtic acid preducZien. Capscity wall be
1,000 tons per yesr. (S : Chemical &

Enginesring News, 24 Fedruary 1980)

Esergy and eavireamestal applicstions

Asxi-pollution microbes

A cess of Jspasmese sciemtists at the
microbiological exgineering research lsboratery of
the Japasese Ninistry of Intersstional 1rade and
Iladustcy is perfecting a gemetically engiaeered
m1crobe that caa degrade polycalorinstes orphenyls
(PCBs). & set of four gemes capable of breaking
down these troudblesase pollutsats have beem isolsted
oy the Ceam, led by K. Yoshikewe, from the simple
soil bacterius Poeudomonss. Together the gemes
produca enzymes which degiade PCBs to chlorcbemzoic
scid. Individeally, th: genes sre very different,
but they are close together oa the bacteriua’s
gemetic material and so operste under s unifors
system of regulstion. Three of the genes have
alresdy bvesn closed in Tscherichis coli.

The next step is Co identify a nost organiss
for tne gene system vhica could cejrade cne PCls
wtill further, pronadiag s complere biologicsl
depoilution system.

A biological systea capable of destroying PCBs
wuld be an important breskihrowgh: tne preseat
nethod of disposal by iacimerstion is costly and
ineflicient. MNoreowver, when 1acineratea, PCBs can
generats dioxins, which have been linked with birth
detects in humans and livestock. (Source:

New Scientist, & February 1986)

Creen plants to be used to treat sewvage

A sunicipal sewage Crestssat spprosch thst
could suustantislly reduce cepital investmeat and
operating costs by using growiag plants to remove
vater poliutancs will be cested ia & pilot-scale
facility this spring. Willias J. Jewsll, an
agsicultursl engineer ot Coraell University, will
net up such s systes at the Ilthaca, N.Y., mumicipal
sevags trestment facil.ty undar tne sponsorship of
the Cos Research Institute in Chicago and the New
York State Knergy Research & Development Autnority.
The test facility will operate for two years,
handling 10,000 galions of sewags per day. In ik, o
thin "fila” of westewmter is directed at the voots
of plents gsoving in watertight trougns sasiier Co
guttars. WMo other mutrients sre needed to grow the
plante, and the plants’ extensive ront sysCems
fileer pollutents from the water as effectively as
conventions] chemical sevage Creatment. Morecver,




the plaat-based system could cost half as mech as

coaventional chenical sewvage treatmet. Jewell has
wsed many cemsea plaats ia his system, such as
cattails, bullrushes, reses, gersniwms and

cucumbers. (Source: Qhamical & Eagineering Maws,
13 Jamsazy 1986)

Biecatalyst carriers for waste-esting microves

A pilet test wait to treat hazardous and texic
organic wastes by immobiliziug micre-erpavisae on
inergsaic biocatalyst carriers is the rwdject of an
agresseat between Manville Filtraticon sad Nimerals
(Fovest Hills, B.Y.) and Losisises State University
(LSk). The two will wee 8 skid-mowated pilet wait
to detexify chlorimated hydrocarboss amd other
conpounds ia vasze stresns wader oparsting
coaditions at isdustrial sices. The microbe
treats is expected to have lower eopersting and
capitsl costs thas other msthods. Ian its eovm
independent tests, 15U fown! chat imsobilized
micre-srpsnises caa redece texia levels from
100 pects par sillion (ppu) te 1 ppm or less.
Baawville biocatalyst carriers are msde of rigid,
Leorganic msterials ssid to have cChermel and
chemacal stability, sechamical streagth and
siccobial resistance. Ihne carriers are ssid o be
essily sterilized. (Source: Ohemical Week,

26 Fabruary 1936)

Extraction industry applicatioms

Algae recover gold aad wraniem

Work by sciemtists at lewv Mexico State
University shows that some species of slgse absord
gold and that other types will extract wrsnivm ioms
from wvaste water in wraniwm mills.

>cientists nave known for some time that green
or blue-green algae can absorb charged stoms (ions)
of metals such as lead, zinc, cadmium, copper,
eercury and platimm. lowever, sccordiag to the
team, led by Dr. Senjsmin Crzene, at sev Mexico
State University, some slgae, especially the
chlorells variety, hang on to gold more tenaciously
than to other metals.

in tne rigat conditioms of scidity sud salt
comcentration, the algae will relesse the gold in
preference to wnatever other metals they nave
absorbed. Creene’s group believes that these
charscreristics mean that sigae could be nsraessed
to recover gold.

Various chemical groups on the surface of the
algee pick up the gold ions in & process known ss
biosorption. The gold is removed from the sligse by
sdding other chesicsls, such as cysnide and
thiocures, that attract gold. If the ions are left
in the sigse, the organisms coanvert the ioss to the
neutrsl metsl. According to Creeme’s tesm, Chis
trait suggests Chst slgse mey play & part ia che
formstion of natural gold deposits.

The groups tested the slgse’s goldaining
tslents by passing s dilute solution of gold ions
througn 8 column containing algse sttached to silice
gel. The gold was extrected from the sigse by
pessing 8 solution of thiourea through the coluan.
(Source: Now Scientist, 16 Jassery 1986)

Industrisl sicroviology

Eazywe dewand growtn snows sigas of slowing down

The worldvide sarket for induetrial snsymes has
been sssessed st betvaen $150-330 wmillion for food
wse and over $500 million for bulk use explains

. C. Mactheroft of Mecthcroft & Now. These figures
anclude the uee of very pure specific ensynss for
sedicsl wse and detargert enzynss.

The masufacturers’ ssles value for enzjmes for
tosd purposes is astimated at $260 aillion,
excludiag Eastera bloc commtries. This totel is mot
nniu!.rly large when coupered with other
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Although the use of eazymes has increased
rapidly asd there are seme exciting developsents ia
the techmology for immobilizstion and productios of
ever apre active and specific enzymes, growta i1n
eales is slowiag dewa. About 16 enzymes accouut for
99 per ceat of all dulk industrial enzyses. e
mein eazymes groups for tood use are probably no
sore thsa 10.

Ssxyuss seldom represeat more thaa 1 per ceat
of a feed prodect’s factory gate cost. Market
growth cammot come [rem incressed uwssge levels, but
only frem growth is tke besic tood market sector
itself. Sometimes, as is the case of remmer for
cheese masmfacture, the sarket growth exceeds the
traditional rate of supply of the eazyss and mrv
seurces have to dbe fownd. Sometimes, ss ian the case
of fructose syrup preduction, s market takes off
slioving totaliy mev techaoiogy to be developed
(ouch as immobilized enzymes).

he wsin world growth in the use of food
enzynes has besn is starch processiang, perticularly
high fructose corn syrwps 1a the US. These syrups
are of relatively simor importamce in the EEC due to
production quotss. Wise, dsiry, breving and baking
uses have showm steady worldwide growth of sbout
S prr cent/yesr.

Nicrobial reanis is particularly interesting
because supplies of snimsl remnin are limited by the
demand for vesl, vhich is decliniag, and other
sources have to ve fouad. Umdoubladly 1n Cime Lhe
performance of tane microbial product will be the
same as thsZ of remnet, altaough there 1s curreatly
a difference in quality, by uo mesns always adverese,
for wost applicatioans.

The enzyme industry is dominsted by the msjor
Europesn producere, Novo and Cist-drocades, and the
Bayer subsidisary ¥ les Lsboralories. MNearly half of
the wrid sales ¢ 204 ensymes are in Europe vith
the ssjor uses being for starches, glucose syrups
(mot fructose sycups) sad dairy products.

(Extracted from Europess (hemicsl News,
31 March 1986)

Potentisl growth -reas for enzymes and micro-orgsnisms

Yood Sector Crymee Yeasts and micro-
— organisns
Ceresle B liged Uried yeast to
smy . 'glecosidase, replace compressad
gl e isomeras. bpaker's yesst
Deiry N. cobisl zenain Use of new
ftor chesse organisms to extend
the range of lov
fat yoghurcs and
cheeses
Neat and fish . Use of newv
Pediococci spp to
entend the 9roduct
rangs
Sasck foods b4 .
Confectionery L .




Food Secter Sasyuss Yeasts asd micro-
L 1t}
Plants and Genstically Yee of Pesariwm

micro-organisas asdified graninsarus for

organises te aycepretein
find mew preduction
cellulases (a aev enzyme
source)
Textere and Flavowr Gens for hignly
f lavour eshancenent serated desserts

and ice cream

Alcoiolic driaks Staadardized wise GCeastically
swd Lest starter engineered yeasts
cultures
Soft Jrinks Increasing use of hd
cellulases for
fruit juice
prodection

* No particularly movel developments, or
insppropriste category

Industrial equipment
Biosensor developmeat

S108ensor developmeat worldwide owes much to &
decade of research oy Dr. lsso Karube and
Dr. Shuichi Suswki at the Tokyo Iastitete of
Technology. Dr. Ksrube sad his group, i
co-operatios with Seiko blectromic Industries, have
built a semsor vhica cas locate pathogens in the
blood using & quartz oscillator attached to am
antibody.

If the tip of tne sensor is put in # solution
containing the right psthoges the immune reactions
occurs, causing & wmiaute amouat of reactiou product
to stick on the device. The semsor becomes heavier
and the frequemcy of oscillatioms changes. The
change reflects the concentrstion of the psthogen
(13 . Tue s could, in theory, be built to
detect any kind of puthogen, so specific are
antibodies. They promise to be cheaper than
coaventionsl tests, vhich use costly radicactive snd
filuorescent techaiques.

Kiria Beer, Japan’s lesding drewery, and
Dr. Karube's tess have together developed
biosensuor to messure the conceatrstion of alcohol
durinag fermeatatiom. An enzyme, slcohol oxiduse, is
immovilized om to sn acetyl cellulose fluororesin
membrane contsiniag pores sbowt hslf s wicrea in
dismeter. When slcohol mvlecules santer the
meabrane, the ensyme csuses thes to react with
oxygen, 8 process cslled oxidation. Oxygen
cousumpt ion is detected snd converted to an
ealectrical signal iz as sdjacent placinums
elactrode. The curreat genevated gives the
concsatration.

KLarlier slcohol ssnsncs were inadequate,
because th: enzyms reacted wvith glucose snd organic
acids (e.g., vinegar) in the fermencation liquid.
The nev sembrane is highly selective, sllowing only
wolecules of vaporized alcohol to penstrate to Che
ensywe., Durability is Che prodlem. 0Or. Kerube and
his Cesm are looning for & wey to uxtend the life of
the sensor beyond Chs two to Chree months of Cheir
prototype. (Extracted from The Economist,

25 Janusry 1966)

KCH costed dishes reduce the time interval required
!ot iicEn! !!E!-

R Prenace] diagnesie through ammiocuntesie
represents one of Che mv.ot important edvances yet
attained in the preveativn of the dirth of infants
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with irrepsirable geastic diserders. Ammistic fleid
senples ceataining ensugh viable cells f[or culture
and furtiser cytegenetic and diochemical asuslysis
casmet usually de cbtsised prier te tae sixteenth
week of pregnancy. The average culture Cime
aetessary e grov a sufficient number of cells for
chronsssnel anelysis is in most instances about

3 weeks. Lf biochemical stusies are necessary, the
time needod 15 in Che range of 5 to 7 veeks. It has
tueretore been the 218 of Contimwows wilurts to
mininize the time iaterval between sanioceatesis and
diagnosis of the cultured cells iam order to emadle
an earlier terminatiua of pregrancy whenever an
affected fetus is diagnosed.

A major limitatioa of comventicasl rissse
cultere techniques is that cells, :a contrast to the
in vivo sitwation, proliferate ia vitro as a
collection of individual cellis, restiag on plastic
rather than on a basal lasina or wvithin & tissue
matris.

In a search for am appropriate tissue culture
substrate 1t has been found that cultuced
endothelial cells secrete on top of the plastic
surface large swovats of extracellular matrix (kM)
similar ia organizatioe and chemical composition to
naturally octurring basal lsaimas, upom which cells
migrate, proliferate, and ditftecentiatle 14 Vavo.

Recently it has beem showm that cells of
variout origins, waen plated on ELM, undergo
dramatic changes in their rates of adhesica,
sorphological sppesrance and gruwch
charscteristics. These changes were not observed
when the came cells were seeded vn reguier culture
dishes, whether coated or mot with poly-L-lysine,
fibronectin, or each of the collagen types found in
the ECM. The ECM does not function merely as an
inert structural support, but ratner, plays an
sctive role in the control of cell growth and
different1ation possibly via modulation of cell
shape and orientstion, ) make it wore responsive to
physiolngically occurring hurmones and growth
factors.

Becsuse visble human amniotic fluid cells are
avsilable only at clonsl densities, the provision of
optimal culture conditions and particularly of a
proper substrate sucn as EUA 18 critical for Ctias
type of cells as compared to cells seeded st higher
deasities. Mkecently it has been demonstrated tnat
plating of husan amniotic fluid cells on ECH
isproves by three to five-fold tneir plating
efficiency and rate of proliferation leading in most
cases £o & signilicant reductivn, ranging from (wvo
to eight days, in the tise interval from
smniocencesis to the first harvest of ceils for
chromosomal snslysis.

Aa even grestar sifect was nbserved with cells
that failed to attacn to plastic surtaces and
remained floating in the medium. Plating of these
coils ou ECM 1nduced cel) sttachment and subsequent
psoliferat. on and yielded & sufficient number of
colonies for chromosomsl anslysis. This result
might be of critical importance i1n those cases in
which 8 repeat tap would be iadicated pecsuse of
failere in cell sttachment snd growth. It vas also
found Lhat 1n cases wvhen 8 secund harvest of cells
was needed, the cells lefc on ECH sftes the first
cripssnisation yielded colonies ready for
karyotyping in less than holl the time requised for
celly saintained on plastic. The BN induced
stimulation of cel! attachment and growth was not
sssociated with say caruvmuvsomsl averretion nor di1d
it interfere vith the handling procedure. vell
plating on ECH has been shown Lo provide o weans of
reducing the serus requirement of cultured cells.
As shown in Pig. 1, humen smniotic fluid calle
mointained on ECH exhibited o nerkedly reduced serum
requisenent while retaining o sulliciently Righ




growth rete. This may set euly reduce the cests of
presatal disgmesis but covld minimize the
variability ia cell growth snd serwn induced
tenicity cacownterwd vith different lots of fetal
calf serum.

The maia clinical savantege te be gained from
cell plating on ECK spplies teo: (a) cases which
show & wvery slow or =s cell attachmant sad
proliferatioa ea plastic so that a chremosemsl
amslysis is either aet pessible or requires am
exceedingly long time isterval, and (b) for
eniymatic stwdiss requiriag large quentities of
cells. .

For further informstioa comtsct: IBT,

International Bio-Tecmolegies Ltd.,
Kiryat Madassah, PF.0.5. 12000, Jerwsalem 91120.

€. PATENTS AND INTILLECTUAL PROPERTY ISSUNS

tPA patent Jispute

Ceneatech, the Sen Framsisco-based gemetic
engineering firm has samownced that it plams to file
@ suit in the UK against Burvoughs Wellcems for
patent ialrimgemeat. AL stake is GCenemtech's
recently—avarded UK patent os tissewe plasmisoges
activator and the geme-splicing methods for making
it.

The British pateat office suarded the patent to
Genentech st the end of February, prompting Wellcome
to apply for revocstion. The UK pharsacestical
company did not thiak the US fim would succeed ia
its spplication. So far detsils of the suit have
not beea tevealed.

GCenentech is counfident in the stremgth of its
UK patent aad claiss thaC the threatesed suit
desonstrates the firm's determinstion to defend its
research efforts. Cenentech slready has been
swarded patents for Activase in 10 other couatries
sad the product is currently uader climical trisls
10 the US and Europe for blood clotting diseases,
and in preclisical tests in Japsmn. (Extracted from
European Chemical News, 10 March 1986)

US drug firms dominate biotechmology pateats

Although the smsll diotechmology compsmies that
started up durin; the past decade still gaim wost cf
the publicity, it is the lerge, established
pharms ical ec that costinue Co dominate
biotechmnology-telated patent sctivity im the VS,
scecrding to Omsc Inksrmationsl, a Washingtom, DC,
consuitiag fim. Omec’s amalysis of peteats iesved
io 1985 in che distechmology field slso shovw U3
corporations broslemniag their share of the patent
picture at the expesse of foreign concesms. US
waiversities, too, sre gaining an incressing wumber
of patents.

According to Omec, the US Patent and Trademark
Office issued & total of 1,078 biotechmology-related
pastents in 1985, compares with 1,114 in 1964 and
3,U18 in 1983. N compemier, waiversities,
organizations, or individuale accounted for 640 of
them, compared with 663 in 1984 and 562 the yesr
before that. Of the US ctotal, 489 patents went to
corpurstions, well wp from 441 8 yesr sarlier snd
400 s» 198). US wniversities were sverded 86 of Che
patents, up from 1983's 68 duc below the 95 in
1986. The largest mumber of patents vent to majer
pharmscoutical houses. Eli Liliy led all firms with
28 last » ar, followed by Niles Leborstories with
19, Boehringer Mennheis with 16, Nerck with 13, and
Pliser vith 12. Of 32 firms receiving five or wore
brotechaology -related patents in 1985, only four
were omall baoteci nology operations. (Extracted

from (hemical and Ingineering Wews, 24 February 1986)

Catus interlewkin-2 pstent

Cetus Corp. has been sverded a thivnd
iaterlevkin=-2 patent by the US patent and trademarx
office. The new patest is the first to cover both
highly purified astive sad analogee forws of
gene-spliced interleskin-2.

Cetws is mow in & positioa Lo preveat others
from merketing genetically eaginecered astive
asalegue forms of iaterlewkin-2. The peteat covers
& purification techaology called zaverse phase
nigh-performance liquid chromatography for removiag
contsninants such as pyrogens and endotoxins. The
company is currestly the only holder of US pstents
for isterleskin-2 and has several others pending.
Cetus is supplying its highly pure smalogee form of
interlevkin-2 for more than thirty humaa studies in
the US currently involving amore thas 500 patients.

Cetus also has & patest for s hybrid protein of
alphs and bets interferoa. (Sowrce: Europesan
Chenical News, 24 February 1986)

ALDS diagmostic patemt

Tecmmogenetics’ Italisn subsidiary has filed a
pateat in Italy for s mew disgmostic test that will
provide an earlisr warniag for AIDS sufferers. The
test detects the presence of immunoglodulin M.
Comveationsl AIDS kits pick up the preseace of
ismunoglobulia G but Igh appesrs first ia AIDS
sufferers. (Source: Europesn Chemical Nevs,

10 Fedbruary 1986)

F. BIO-INFORMATICS

Conference roos rs presented at the
Workshop on Biotechaology and Industrial Commodities
held st Trieste, Italy, 3-7 March 1966:

Sumber Title

CcRP.1 Proposed Resesrch Prograame for ICGEB by
Julisn E. Davies.

CRP.2 Screening for New Pharwaceuticals by
Arwold L. Demsin.

CRr.3 Biochemistry, Cenecics and Technology of
Ext remophilic Microorganisms by
Angelo Fontans.

CRP.4 Ethanol: Rerource Bass and Technology by
Tarun K. Chose.

CarP.S Protein Crystsllography and Meeds of
Developing Countries by Wis. C. J. Jbl.

CRP. 6 Produczion of Rotavirus Neutrslizstion
Antigen snd Uther Proteins of
Marascological Interest by the Use of &
8K-Virus Based Shuttle Vector by
GC. Bilanesi.

CRP.? Algal Slimes as Potentisi Soil
Conditinners in Dasert and d>emi-Avid
Kegions by Terence J. Painter.

CRP.8 Recommenditions for Research Programmes ot
the ICCEB in the Tields of: Single Cell
Protein, Waste Ferwentacion,
Nethylot rophic Bacteris by
ertaut Voelskow.

CRP.9 Use of Oligonucleotide Probes for
Diagnostic Purposes by R. Bruce Wallace.

CRP.10 Poseib’e Resesarch Divections to be

conducted st the I[CCES by
Alexander K. Xlibanov.




cap.1l Protein laginsering a Protein by
Anthouny Kossiskeff.

cRP.12 Recommsadations for a Besearch Program om
Industrislly Heeful Microbial
Polysaccharides by Morey B. Sledki.

car.13 As Update on Pemicillin Acylasses: Pwir
GCenes, Structures, Punctioans and
Commercial Application by Viedimir Clisim.

Cap. .14 Resesrch on Developmeat and Use of
Earyme-Based Bioreactors by
Bavid A. Jacksos.

car.15 Rasearch Recommendations: ICCES by
David Cetnick.

CRP.16 & dations for Re h at the ICGES
in Trieste, Italy, by Jemes H. Neade.

CRP.17 Recommendations by Tarua K. Ghose.

CaP.18 Recommeadatioas for Research at ICCEB by
Sidaey Pestka.

car.19 Kecommendat ions n-l Seggestions by
P. Valenswels.

CRP.20 Proposed Programme for the Dasigs of
Biologically Active Peptides by
E. T. Kaiser.

CBP.2] and CRP.21/Rev.l. Draft Report.

Biotechaol Priaciples and lications,
edited by . J. Il.unl. D. J. Bast and J. .bnoo of
the Cranfield Institute of Techmology's ’
Biotechnology Centre. The bock coatains chapters
contributed by specialists on the applications of
biotechmology ia such fields as msdicine,
agriculture, food and drink, energy, chesicals and
the eaviroament. The 422-page book ias priced at
£32.50. (cioth) or £16.50 (paper). Detsils from:
Blsckwell Scientific Publicatioms, Oscey Mesd,
Oxford OX2 UEL. (kxtrscted from Biotechnol
sulletin, Vol. 5, No. 2, Narch 19887

Cenetics in QLuml:-n. "(Proceedings of s
Internationsl Synposium held in Umiversity College,
Calvay, Ireland, 20 March - 2 Mpril 1982, edites by’
M. P. Wilkins, Faculty of Scuaa. Mationzl
University of Ireland, University College, Calway,
and XK. B. Gosling, Department of Biclogy, Regionsl
Techaicsl College, Cslway, Ireland and published by

Elsevier Science Publics’ions, price approzimately
$80;.

This book is an up-to-date reviev of all the
ms jor aspects of genetics applied to squaculture,
snd comprises papers om such topics ae populstion
genstics, genetic markers, hybrids ams
hydridisstisn, quanticative gemetice, inbraeding,
sex reversal, cytogsmstics and domestication.
Progress in thess sreas is also assessed in the
reports of rhree workshop seseions devoted to
ganetic research in fishes, wollusce snd
crustecesns. Bach topic is introduced by 8 major
reviev peper presented v sn iavited author.

T : book provides a broad overviev of recent
developments in rhis rapidly expanding field, thst
will be useful not onty to gemeticiste encering the
tield dut slso to squaculturists, physiologists and
others with acadesic or commercial iaterest im
2uitivable aquatic orgamisms.

M Cly nevsletter launched

Kkver since the Report of the Joint Committes
(Spinks Committes) on Biotecheology in 1900, the UK
Department of Trade and Induscry has bDesa concerned

te make the waique reseurces of the Metiomal Csiture
Collections more availadle te indestry. The
decision to set wp the Wicrobial (ultere Informstiom
Sexvices (RiCIS) wes tashen in Juns 1964.
Subscridbers to NiCIS will be able te search the
cosputarised deta-bese for the source of a kmown
orgasise; the knowm properties of s kmowm

organiom; amd for wnkewrwe organisas displaying
pacticular combinations of properties.

NECIS News will be pablished quarterly asd will
be seat to thoee who have exp d am ist in
beconing MiCIS swbecridbers. Details trom:

Wre. Ceraldine Allistos, Laborstory of the

Covernmsat Chemist, Cormvall Nouse, Vaterlso Road,
iondon SE1 SXY or on 01-211 8834. (Extracted from
Bivtechmology Bulletin, Vol. &, No. 12, Jamuary 1986)

Conputer aided chemistry

Teday’s computers are the key o designing
tomorrew’s solecles, according to a sev report from
tuhml hn;ka Inc. czlled tacr-u‘d

graphics not oaly opea the way to waderstanding
basic mschanisws in biologicsl systess, but also
allow the tailoring of molecules tha: control asad
soduliste such mechsnisms. Among the existing users
coversd are: Du Poat, vhers resesrch work iscledes
conguter modelling stwdies of extended beta-sheet
strectures fownd in proteias; €. D. Sea.le & Co.,
where scientistes are wusing computer graphics for
generation of DMA opened doudle-atrand confirmations
for istercalstion (docking) studies; and the
Iastitete of Cascer Research, vhere a cosprehensive
moleculsr modelling programme, MOLEC5, is being uvsed
for the wodeling of anti-camcer drugs. Det:: of
the report, priced at $675.00, from: Techni - -
hllghtl Iac., P.0. Box 1306, Fe. Lee, W 070.+, UsA.

G. MEETINGS

Co-hu-dn. Ownu. Mzm

Chemical Aspects of lic:cehnology. 5-7 May < the
Nations] Buvress of Stebdards, Caithersdurg; Md. The -
Caithersburg Woiiday Ind 'will be the hesdquarters
hotel for the coanference. Detsils: Kathy €. Starg,
Baciomal Bure.s of Standards, A353 Physics Sidg.,
c.uhn&m m. 0099, ntom 601) nmzss.

13-13 My 1986. Biotech B ‘Kurope. *To be mu e -
Wembley, London. Detasils frowm: WNicky Cross, Online
ermatiomal, Pinner Creen Wouse, Ash Hill Drive,
sanner, Niddlesex HAS 2AE, UK. Telephou-:

01868 4466. Telex: 923498 ONLINE G.

13-16 Ray. 8ch Symposium on Biotechnology for Fuels
and Ohemicals, CGsclinbuzg, TH. Info:

Charlas D. Scoit, Osk Ridge Mstional Luboratory,
P.0. Box X, Oek Ridge, TV 37831.

2] Nsy 1906. LRnginesring davelopments in the
phammacestical and biologicsl industries. This
one-dey symposium of industrislly-based papers will
be held st che Excelsior Notel, Manchester Airporst
and oheould be of interest to operational, design and
research oteff in the process industries. Papers
will cover fermantation of recombinant orgsnisme,
sterile eaginesring, robotice in drugs productiom,
microwsve drying, building design, muasurement of
tlow pregerties of ph tical powders. Further
detaile from D. V. Creenwood, Symposium organizer,
45 Hedrian Vay, Sendivar, Nortiwick, Oheshire

CWS 2JT, UK; ctelephone (0606; 888238.

Biotecimology:s Pevspectives, policies and issues,
Uniwreicy of Floride, Ceinesville, Florids,

24 Jume 1986, Vor furt'wr information comtacts
Ne. Lonis Breese, Symposium Co-ordinetor, IFaAS,




University of Plerids, Building 106, Cainesville,
Florids 32611, (904/392-7283).

9-12 June 1986. I0ch Annsel Meeting of the Wind
River Coafereace e Genetic Ruchenge, Wind River
Rasch, Bstes Park, Cslersdo, VSA. For further
information: Kemaeth F. Bott, Departasat of
Nicrobislogy 2318, University of North Carolims
Nedical School, Chapel Rill, B.C. 27514, UBA.

12-14 June 1966. Second intermstiomsl symposium on
the vols of micro—astrieats is agricwlture,
Tosleuss, Seuiheran Rance. Detsils frem: ISAMR
asbl, 317 Awenue Louise, 1900 Bruseels, Belgiwm or
B8 Nicro-llutrieats, Fraskriiklei 65, 2000 Astwerp,
Beigivs. Telephome: 03-233 91 92. Telex: 34660.

16-19 June. Jvd Intermstiomal Confaremce ca
Biotetimology in the Pelp and Peper Indwstry.
Stockholm, dveden. Detzile: K. E. Erikssos,
Svemska Traeforskaingsiastitutet, Box 3604, $-11486
Steckhole, Swsdea.

2327 June. Intermstionsl Symposium o I—.biliui_

Easymes and Cslls. Wsterlco, Ont. Detsils: The
Director, Industrial Biotechaology Ceatre,
University of Weterleo, Vatarloo, Oat.,

Canads 2L 3G1.

7-11 July 1586. Molymst supported reactiems ia
organic chemistry, Jeswsslsm, Isresl. Details
from: Orgsaiszing Committes, A. WUarshaveky,
Departasat of Organic Chemistry, The lsizaam
Institute of Science, Rehevot, lsrasl 75100.
Telephons: (08) 482111. Telex: 3I61900 WIX IL,

4-7 Augnst 1986. 2nd Asina agriculture,
agvotechmolegy and agribusiness exhibition and
conforvace, Putra World Trade Centre in Emala
Lunpur, Nalayris. Details from: Caheers
Exhibitions Ltd., (hatsworth loxse, 39 lewdon Boad,
Tvickenhan TNI 38Z, UK. Talephene: O01-891 3031.
Talex: 936028.

6-12 Augnet 1986. Tird intermatices] sympssiuws ea
caviyeansatsl msusgeasut Jor doveleping coustrive,
Istasbul, Turkey. Detsils frem: Bavitek, Babsriye
Cad. 36, KadikBy, Istsnbul, Terkey. Tealopheue:s
901 33 47 95. Telen: 1293583 KIX-TR atte

EWITEK 109,

Confevence on tailering pemes for plaut ieprovensat:
sa agriculturs]l perspective, 34-19 Auguet 1906, the
Gniversity of Californis, Duvis, Bavis, Coliferaia.

Por further information: Carrell Miller, Desa's
Oftice, College of ALES, Umiversity of Qaliformias,
Bavis, Califorais 95616. (916) 752-6435.

25-28 August 1986. 7th Amstralisa Coafereace om
Bistechmology, Melbourne, Asstralis. Por further
information: MNelbourse University, Melbeurame,
Amstralia.

1-5 September i986. DBiotechaolegy Semimar. Receat
toonds and developments in biotechmslegy productios
methods will be asslysed at this seminer wader the
suspices of the EBC. It will be hosted by the
Goverumsat of Bulgeria at Yerma. Detzils from: The
Industxy and Tocheology Divisiom, United Netiocas
Economic Commissisn for Esrepe, Palais des Netiocms,
CE-1211 Gensvs 10, Switzerlaai. Telephone:

022 34 60 11. Telex: 28 96 9.

13-25 September 1%8%. The British Laborstory Week,
Olywmpis. Purther informstion from: Ourtis Stesdman
& Partmers Ltd., The Bub, Bunon Close, Saffrom
Waldea, Resex CBI10 1ML, K.

Advenced Drug Delivery Resesrch Symposiwm -
Site-Specific Drug Delivery, Loadon, IX,

7-8 October 1906. Details may be obtained from
Conference Orgamizers, Nr. R. K. Narshall,
Scieatific and Techmical Ssrvices, Room 403, The
Mhamacentical Society of Creat Britaim, 1 Lesbeth
High Street, Lomdon, SEI 7JN.

9-18 October 1966, Vorkshop on yeast, filameatous
fuagus, sad Actiscomycetes oa gemetics, gemetic
enginsering and spplicatiocas ia biotechmology,
Bangkok, Theiland. PFor further informstion:
Pooasook Atthsssapumns, Basghkok NINCEN, Thailsed
Institute of Scieatific aad Techmological Research,
196 Phshonyothin Road, Besaghok 10900, Thailamd.

15-16 October 1986. Bio Fair Tokyo "86. Spoasored
by Bidec, in co~opsratiom vwith the Jepanese
Goveramsat. Detsile from: Secretarist of Bio Fair
Tokyo ‘86, Bippon Press Owmtre Building,

2-1 Uchissiweicho 2-chems, Chiysda-ks, Takyo 100,
Japen. Telephome: 03 (308) 1213. Telex:

(0) 222 9025 X8 J.

3Eh Yerld Coagress es Nedical Iafermstice.
26~30 Ostober (906, Sherstes Washingtem Wstel,
Vashingten, 5.C. Details; Cesrpe Washingtes
Snivereicy Nedicsl Centre, Office of Contrmuing
fedical Sducation, 2300 K Sc., MM, Weshingtes,
5C 29037, WA, (262) 676-9929.
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Table 1
Government allocations fer bietechaology Millioms of I increase
: 1983 1586

Ministry of Iaternstiomal Trade and Industry (MITI, Y5.4 billioa)
Biotechmology sectiem of "Next-Generstion™ project 1 252 1 200 2
Biowsss techmology develepmeant Pusl Alcohol prograame 1 287 T N2 5
Organic acid productioa fres patroleus 32 n3 -14
Large-scale industrial water recycling -

"“Aqua-Rensisssnce 90" 20 1 072 > 260

Biotechnology projects withia STA 283 % -12
Micro-organisa depositeries 276 511 3

Scieace, Techmology Ageacy (STA, Y10 billion)

Tecinologies promotice 2 000 2 200 w
Cancer, nuclesr medicine 29 340 14
institute Physical, Chemical Research
Life-science projects 325 325 [}
Genetic sciences 842 992 18
Cell depository e n 17
Other 244 364 S5t
R h Develop Corporation of Jspan 1 370 1 145 -16
Mational Institute of Rasiological Sciences 1 576 2 3% 52
Japan Information Cestre 362 1LY 32

Ministry of Agriciulture, Ferestry and Fisheries (MAFF, Y3.1 billion)

Plant cell culture 37 &45 40
Infrastructure techmologies 386 420 9
Gene bank 836 ins 9
Food technologies 409 548 9
Livestock breeding 200 530 89

Ministry of Health snd Welfaxe /WM, Y3.4 billion)

Infrastructurs techmolegies - 5 -
10~year sati-cancer pregramms 1 530 1 576 3
Biological resources 1018 1 032 1

Hinistvy of Education (ME, ¥20 billion)
Aniss]l experisentstion facilities I 558 1 605 3
Cancer programmes 8 616 8 %4 4
sioscience fecilities s 11 -39
Bioscience equipment 1 698 1729 2

Ministey of Comstructiom
"Biofocus wastewater Crestment” 103 130 26

Biniscry of Labour
Industrislisstion of bie-workers - [ ] -

TUTALS: amillioa yea 36 600 42 100 15
= (million US dollsse) ($183) (s210)
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UNITED NATIONS INDUSTRIAL DEVELOPMENT GRGANIZATION

UNIDO MAILING LIST QUESTIONNAIRE
(Code 503)
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