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Tnis l4th issue of tne Monmitor, covering the three-month period from

September to December of 1985, will nopefully again empnasize the importance
of recent developments in tnis technology.

Maoy of our readers have been curious to hear news of tne progress being
made on tne setting-up of the International Centre for Genetic Engineering and
Biotecnnology. and in this issue you will fina a brief review of tne meeting
held in Havana (Cuba) at the end of November last year. Amongst the various
1tems covereda, considerable attenticn was devoted to the suoject of appointing
a Director and the heads of the two components at Trieste and New Delhi. It
1s noped tnat by the next meeting of tne Preparatory Committee a Director and
the heads of components could ve selected. More information on this matter
will be brought in the next issue of the Mcnitor.

Another subject that will be recciving more attention in future will be
the question of safe<ty. UNIDO, together with the World Health Organization
and the United Nations Environment Programme will nold the first meeting of an
informal working group in Jaonuary 1986 to review a number of safety related
issues and to consider what elements are required for a set of minimal
guidelines useful to developing countries wishing to regulate tneir
bio-science based industries. Proposals may now be made by the informal
working group to the International Centre for Genetic Engineering and
Biotechnology for consideration and action.

In early Marcn it is iotended to hold a Worksnop on Biotecnnology and
Industrial Commodities at Trieste (Italy) which will make recommendations for
tne Trieste components of the ICGEB to provide a snarper definition of tne
research needs in specified areas of industrial oiotechnology, particularly
those germane to the needs of aeveloping countries, sucon as enzymes (1ncluaing
protein engineering):; pharmaceuticals; vaccines, normones and other
synthetic polypeptides: oioprocessing and polysaccnarides and nydrocarbon
microbiology. A report on this workshop will also be made in tne next Monitor.

K. Venkataraman
Special Tecnnical Aaviser
30 UNIDO lechnology Programme

Compiled by the Technology Programme of UNIDO P.0. Box 300, A-1400 Vienna, Austrié
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A. POLICY, NEUS AND OTHER EVENTS

BNIDO pews
—

Isterastions] Centre for Genetic Eogimeeriog

and Biotechoiory

The Preparstory Committee on the Establishment
of the Internstional Centre for Gemetic Engineerioe
sud Biotechnology (ICCEB) held its seventh session
in Havens. Cube. from 26-28 Movember 1985 snd
arrived at *he following conclusions and decisions:

(a) Provisional spplicszion of the Statutes:

(b) Ratification of the Statures:

(c) Headquarters agre [y
(d) Recruitment of scientists:

(e) MWissioss for securing additional fimancial
resources:

() Instsllaticn of infrastructure in the
components;

(g) Reports of specislized workshops:
(b) Report of the work of che Project Leader.

The Committee further agreed on the usefulness
of the ides of drawing upon the expertise of
high-level scientists on an ad hoc basis for
specific purposes. It decided to request the
Director, once appointed, to submit proposals to the
Committee for the implementation of this comcept,
keeping in mind tha" n permsnent group of senior
covaulting scientiste should be established and that
the financial implicetions of this proposal should
be kept as moderac:: ss possible.

The Committee took note of the cbservations of
the Panel of Scientific Advisers in regard to a
balanced programme of work between the two
components of the ICCEE and emphasized the value of
complementsrity snd jntersction between the two
components 2s well as between the components and
affilisted centres in the implementation of resesrch
progremmes snv other activities.

The Committee also sgreed with the report of
the Panel of Scientific Advisers on the necessily
and convenience of establishing computer confarence
fecilities as soon as pos .ible snd expressed the
hope thst resources wil) soon be made availadle to
UNIPO for this purpose so as to sccelerate
intersction with members of the Panel.

While noting that the five-yesr work programme
vill have to be spproved by the Board of Coversors
after (be Statutes have entered into force, the
Zommittee emphasised the importance of continuing to
elaborate 8 dreft five-yesr work prograsme snd
decjded to keep the mstter under reviev in its
future sessions. It agreed on the psrsmount nzed
for ascertsining, in brosd torme. the priorities sod
requiraments of member coutries which wvould be s key
faput to the elaborition of the prograsme. This
would also result in the involvement of developing
country scientiste in the articulation of needs and
prioritiee in the field of genetic angineering and
Sfotechnolony.

The Lommittee took note of the recommendstions
vf the Peae) of Ecientific Advise.. in regard to
erafning sctivities. Informet on was provided by
repres:ntetives of the host countriee on the
training proyrommes svaileble ir cheir countvies.

The Committee requested the host countries to
provide additional information to the UNIDO
Secretariat. particularly on the qualifications
required for participation io their various trainine
courses so that all relevant informstion could be
disseminated to member countries. The Committee
further requested the member countries to indicate
their specific training needs. Based on such
informarion. » propramme of treining should be
defined by the Director/the Heads of components and
placed before the Committee for approv:zl.

The Committee endorsed the recoamendation of
the Panel of Scientific Advisers on grantiog the
status of affilisted centre to institutives
mentiocned in the propossls submitted by the
Goveroments of Bulgaria. Cuba. Egypt. Migeria and
Yugoslavis and requested UNIDO to infora the
countries mentioned sbove of this decision and
further request propossls for co-operstion between
the components of the Centre and affilisted centres
within the framework of the ICGEB in the following
areas: training. studies and resesrch. informstion,
advisory and comsulting services. etc. They are
requested to provide infermation on the services
they could provide and on their own needs. While
the overall programme of the Centre may be kept in
mind vhen making such proposals. they may also
consider the kind of activities thai could be
initisted betwveen the tvo components of the ICCED
and the affiliaced centres as a part of the interim
programme. S cb an spproach will not only enlarge
the stock of experience but also the areas of
co-operatinn, to the benefit of all participsting
institutions. In this co-operstive activity. a
suggestion was made to contacl those countries which
had esrlier offered to host the Centre with a view
to their possible participation in the Centre's
sctivities,

UN_snd other organizations’ news

Oppusition to UN system for collecting and
storing endangered genetic resources

A plan was tentatively agreed to at a
United Nstions conference in Rome, to establish a
nev global system for collecting and storing
endangered genetic resources of plants. including
rootstocks, seeds and tissues.

The plan. offered by delegates from more than
100 countries st & conference of the UN Food snd
Agriculture Organization. called on industrislized
nations to provide up to $100 million annually to
Third World countrice interested in collecting and
storing rare plant varieties thet have valuabdle
genetic characteristics, Most of the plant and
animsl genes useful to sgriculture have been found
in the less~developed nations of the Southern
Hemijsphere.

While the United States in the primsry opponest
of the propossl, the U.S. stance is supported by
Canads, Mev Zeslond, Australias, jspan snd Britain.

U.S. officisls masint.ined that a nev system for
storing genes was not needed; that sn adequate,
though Jess extensive prograsme existed; that Che
proposed UN contro) could lead to undesiradble
restrictione; and that seed producers that have
devaloped elite strains of plants would unfairly
lose the results of their lavours.

Third Worid delrgates irsisted that their
nations should be comprnsated for the seeds and
plents found within their borders. For decsdes.

these delegates con.ended, seed companies from the
industrialized world have transplanted the penetic




treits of vild ard primitive varieties fouad oaly ie
Third Yorld satiows into hybrid varieties that are
werth fortuses.

The U.S. seed industry, accordisg to the
Americas Seed Trade Associstion. has smoual ssles
exceeding $7 dillioon.

As gemetic esgineering becomes more prevalest,
the comtrol of sccess to gemes is shaping wp az o
prissry eavirosmental sad geopolitical isswe.
Cemes, scieatists say. are likely o be a8 importast
to the 21st cemtury ae oil has bees to the
20th century and preserving a stock of gemes is
e ial to » agriculture.

Sciemtists estimate chat up to a million
species of plants and aminals, mearly 10 per cest of
the kmown mumber of livisg organisms. mey become
extinct im the mext 20 years. (Extracted from
Totersstions! Nersld Tribuse, 29 Novesber 1985)

Social "israes

OECP prososes general bictechmology geideiimes

The Orgamization for Economic Co-operstion and
Development's (OECD) working group on biotechnolegy
bhas sgreed om geners! guidelines for regulstion of
the fledgling industry. Ideslly, biotechmology
regulations now vill be similar in each country and
will not pose a irade barrier for gene-spliced
products. The document produced at sm OECD meeting
in December is a compromise between Europess vishes
for atrict controls on industrisl spplicstions of
biotechuolony snd the U.S. iondustry’s dasire for
more ralaxed reguistion. The fina' document. which
will apply to industry and agriculiure, specifies
the kinds of slitered microbes and rlants thst might
pose hazards to human beslth, either in the
vorkplace or outside, end to the envirooment.
document slso contains guidel.nes for good
industrial large-scale praciice, including
cootaioment criteria and protection of intellectual
property rights. Agreement by the working group
should pov lead to quick spprovyi of the ducument by
OECD's approving body, the Committee on Science and
Techooiogy Policy. (Exctracted from Chemical Week,
18 December 19835)

The

Neabers weeded for new ASTM diotechmology
comml ttee

Nesbers are needed for the new ASTH (American
Society for Testimg and Materiasls) Committee E-48 on
Biotechnology. The committee will promoce koowledge
and develop voluntary etandsrde for bijotechnology.
Its work will De co-ordinated with other
orzanisacions and ASTH committees with sutusl
interests. Subcommittees include: E48.01 on
Materisls for Diotechnology; E48.02 oo
Cheracterisstion and Identificstion of Biological
Sustems; [£48.03 oo Unit Processes snd Their
Control: end 148.04 on Coviromsents! Iseues.

E-48 vill maat on 7-8 May 1986 ot the Hyste
Regency in New Orlesns, Lovinisna. For more
informetion, comtact Ken Pesrson, ASTH, 1916 Race
Street. Philedeliphia, Pennoylvenis 19103,
215/299-5520. (Source: ASTN Wews Relasse,

10 Decewber 198

Regolstory iosees

BAC eets gene-therspy rules

At the September meating of the Nationa!
Insticute of Health's Recombinent-DNA Advisory
Committes (BAC), the daputy to President Resgan's
Sciance Advisor seid that plens for s powerful

Biotechnology Sciences Board in the Department of
Bealth and Bumas Services - slso ksown as
'Super—Rac' - had bdees scrapped im favour of &
clearing-house committee in the Science Advisor's
office. Unlike the stillborn "Srper-RAC", the nev
committee, to be established in OSTP's Federal
Co~ordinating Council for Science. Engineering and
Technology. will exercise functioms of co-operation,
mot control. It will mee: debind closed daors,
because deliberstions open to the public are the
function of the various apencies.

The various federsl ageacies have alrcady
formed RAC-li1%e outside advisory pascels of their oun:

~ RAC jtself,. veporting to MIE, was the first such
biotechnology reviev committee. snd will remain
first smoug equals.

- The U.S. Departmeat of Agriculture has 3
noa~statutory Agricultural Recombinsnt-DNA
Research Committee, coesisting mainly of its own
staff members.

- The Enviroomental Protection Agency is currently
trying to coostruct s RAC-like science advisory
group.

- The Food and Drug Admicistrstion has general
advisory cosmittzes of outside medical experts
that review all its new-drug approvals.

Unacimously, RAC sdopted a long-awasited
guidelin® to govera its future case-by-case spproval
of gene therspy. The document, entitled "Points to
Consider ip the Desigm and Sudbaission of Human
Somstic-Cell Gene Therapy Protocols”, spells out the
approvals and evidence a clinical researcher must
submit for esch intended patient. The mew rules
apply only to recipients of NIH grants - which
means, in effect, sl prospective gene thecapists in
the U.S.A. And they limit moleculer genetic
iotervention to sttempts at correctiog somatic-cell
defects, expressly excluding experiments in sltering
the genoaec of heritsble, germline cells.
Genetic-engineering aspects cf the proposal must
describe the structure and gene-regulstion elements
of the cloned DYA to be inserted in the patient.

Submissicne - as complex as & major grant
proposal - must iritially be published in the
Pedaral Register, then reviewed dy RAC's
gene-therspy working group, but only al-er primary
approval by the applicant’'s locs) Institutionsl
Biosafety and Review Bosrds.

RAC, the document says. "would prefer that the
firet propossals submitted for [its] review contsin
no proprietary informstion or frade secrets,
enabling all aspects of the review to be open to the
public™. (Extracted from MeGrav-dill’'s
Biotechnology Wewswstch. 7 Octodber 1985)

Vield-cesting of ‘ice-minus’ bscteriom orhorised

Last November, the Environsents) Protection -
Agency formsily epproved the first deliberate
relesse of a gene-spliced living organiss beyond the
laborstory. This sliowed Advanced Cenmetic
Sciences, Inc. (ACS), Oaklsnd, Calif.. to spray a .
stravberry patch with a genetically engineered
strain of Pesudowonas syringae hacteris that lack
the geme that the natursl species carries for making
the jce~nucleation protein. I1f 1) goes well, the
stravberries will not suffer frost demage when
exposed to sub~z24r0 temparatures.

If any levsuit is filed to stop the ice-minus
field trial, it will woet likely allege that EPA has
rot set up & predictive science base Lo sssesn the




sctual effects of relessing living micro-organisms
isto the eavircoment.

US geaetic engiveering critic, Jeremy Rifkin,
is takiag legal action to stop Advanced Gemetic
Sciences releasing gesc-spliced bacteris iato the
esvir . the E’A of cavimg is to
political swd commercisl pressure- snd claims that
the modified bacteris could have "z ¢remstic impact
on globsl weather patterns and im the loag term may
evea csuse drought.” Noreover he vasts to kmow why
the EPA is allowing AGS to couduct verticsl
transmission tests, imvestigating the effect of the
bacteris on clowds, using the geme-spliced bacteris
vithout first weisg the msturally occurriag organisa
as a wodel.

Crops aapected to bevefit by the release of
gewe-altered microorganisas iaclude potatoes. beans,
rice. corn, wheat. grapes. lettuce, forest, fruit
and orssmeatal trees. (Extrscied frum NcGraw-Mill's

Bistechool Newswatch, 18 Wovember 1985 and
Gﬂn éntni Wewa, 25 Bovember 1985)
Cewerasl

tiom calls for research

Biotechmology ¢

A process that could sccelerste techoology
transfer between universities aod agribtusiness wes
launched last week by the Hidwest Plant
Biotechnolopy C tivm. The group comsists of
14 universities and 31 cowpanies organized by
Arzonne Fstional Laboratory (argomee, Il1.). At s»
inaugural vorkshop in Chicago - sttended by more
than 100 representatives of governmeat, acadenia acd
iodustry - the consortiom sough: to idestify
inCustrial prodlems in the production of food, fuel,
seeds. pharmaceuticals sud chemicals.

Researchers are calliog for incressed basic
resesrch ju plant sciences sod more training in
plant biochemistry. Propossls put forth include:

= Development of nev assays to identify
pharmaceuticals:;

- Identification of basic coontrol sechanisms in
piant cells to increase understanding of
secretion and extrusion;

=~ Development of herbicide resistence in plants and
techniques for ecreening for such resistance:

- lmproved mathods of handling sgricultural and
sgrichemsjcal wastes;

~ Improved soil stabilizstion techniques snd better
informstion ebout grousdwater conteminstion;

= Technology to deliver the necesssry quantity of
pesticide to crops:

= Developasant of effective gene transformstion
systems for single genes and polygenic tresite by

DWA mapping, gene idestification and other
technigues;

- Generstion of exotic germ plasms by
cross-breeding vith sncestrsel species and remote
species.

{EZxtracted from Chemics) Week, 18 December 1985)

Industrial Biotechnclogy Associstion

The Industrisl Biotechnology Associstion (IBA)
vas founded §in 1981 by saven U.S. companies
concerned vith eotablishing en induetry prosesce and
8 centre for ongoing co~operstion among firme

engaged ie commercial biotechmdlogy. The
sssociastion has nov expanded its membership to
intlude major Canadian snd European corpcrations.
IBA members are iavolved in applying biotechasolegy
to a wide rasge of industrisl uses. asnd they
understand the vslue of working together to promo.e
a climate in vhich issues of concera to the industry
can be sddressed in an informed saumer. iBA has
proven to be an epergetic aod visidle cestre for
activities desigmed to meet the needs and concerns
of its wembers. Through its diverse seminsr and
publicstion programmes. 1BA serves as an effective
forum vhereis industry lesders can com* together to
exchange vievs, identify srvess for co-operstion. and
combime telents to aseist commercial biotechnology
in schieving its fullest potemtial.

IBA objectives:

- Identifying iwmdustry c and ¢ icatiog

them to public policy decision makers.

- Assisting in educating the public about the goals
and uses »f commercial biotechmology.

- Iaforminmg members sbout currest activities,
treads. and views of governmest snd public
_:..2ion makers and smalyzing their impact on the
developaent of commercisl biotechoology.

~ Affording leaders in relsted sress. such as the
scademic, financisl. and legal communities, the
opportunity to share their expertise and
experiences.

- Providing a neutral territory where companies
with differing viewoints on regulstion, pudlic
policy, and techaical issczes can intersct
comfortably and to mutuasl benefit.

For further informtion contact: Harvey S. Price.
Executive Director, I1BA, Industris] Biotechmology
Associstion, 2115 East Jeffersoo Street. Rockville.
Maryland 20852, Telephome: (301) 984-9598.

Prospects for smell biotechnology firme

Small genetic engineering snd hybridoms
companies face changes prior to technology
commercislization. Some of these firms, vhich
seceived gseed money from vesture capiteslists and
stock market iovestors. will become integrated
manufacturers and marketers of medicsl or
sgricultural products, or do contract reseasch or
production work for clients with grester resources,
or be scquired or merged to swrvive, or dissppear.
Previously, evaluation of diotechmology firms has
involved determining the firm’s market value,
business plan, progress im product development,
quality of mansgement and cash reserves. MNow firms
csn be evaluatad by product commercislisstion.

Hybritach was acquired for over $300 milljion by
215 Lilly while Cenetic Systems was bought by
Bristol-Nyers for $294 million. Both are visible
biotechnology firms currently producing in-vitro
disgnustic tests usimg hybridome techsology-
Analysts speculste that mosoclional antibody contract
producers like Dsmon Biotech and Bio-Response may de
the mext takeover targets, but probebly wot unti)
the 1990s, vhen therapeutic sgents uvsing monoclionsls
resch commercialisstion.

Monsanto’'s broad commitment to biotechnology
encompasses humen health, animel mutrition and plant
egricultural products. 1¢ has medicel tic-ups with

‘Washington University, Oxford, Mervard, Tufts and

other universities, which with ite internal effsrce,
jo comsiderad adequate. Its maveive restructurisg
progremme will shift emphasio to value-sdded




products, wany of which will resrlt from

biotectoology research. PPGC Industries’

$120 million, 15-year biotechpology R & D deal with
Scripps Clinic’s Resesrch Institute wiil focus onp
sgricultural biotechmology to take advantage of its
large & & D, manufacturiog and sarketing
jiafrastructure. (Extracted from Chemical &

Eogineering News, 18 November 1985)
3. COUNTRY NEWS
Australia
Cover opP

t for bi hoelogy

Australia's developing biotechnology industry
wvas given a boost by the Canberrs govermment. Six
research projects vere avarded funds totalling
$2 million cnder the government's three-year—old
oatiomal biotechnology programme. The Canberra
sovervmest has sov committed more than $7.8 million
since the estsblishment of the scheme. Although
ooly tvo years old the scheme appesrs to be
achieving certain goals. Scientists at the
University of Adelaide, in collaborstion with
Faulding. the South Australia-based drug firm, sve
now developine oral live vaccines sgaimst enteric
diseases in wmao end aninals. Field trisls with a
bybrid live vaccioe protecting pige from Scours
disease have produced promising resuits. (Extracted

from European Chemical Mews, 2 December 1985)
American groops offer site to Queewsiand cowpany

Three U.S. groups have offered Queensland
Science snd Technology Ltd. (QSTL) s site. probsbly
st Peorie. Illinois. to install ite "Suczotech’
process for converting sucrose to fuel slcohol in »
siogle stream, but, licensing agreements in the
U.S.A. will not be decided until QSTL has set up »
subsidiary there. perhaps in esrly 1986. The
proposed U.S. subsidiary would look for
opportunities to spply its ethanol-from—corn
technology and for potentisl expsnsion of
sugar-based ethsnol production in the Ceribbean and
Central and South Americs. The Sucrotech process
uses the becterivm Z nas mobilis, snd "affers
significant sdvantages over existing methods.”
These include higher substrate concentration,
incressed throughput snd reduced effluent volumes,
24-hour fermentatious yielding up to 12 per cent
ethanol conceotrastion. and single-stage production
of ethanol and fructose.

The process, vhich can convert either corn or
beet~sugar, vas developed by Queensland University
microbiologist Horst W, Doeile. The University
holds patents on the technology and sold QSTL world
Vicenses. (Extracted from McCraw-Hill's

biotechnology Newswatch, 18 November 1985)

Aostryis

Chemie Linzg begins biotechnology R & D

Chemie Ling AGC, s large, stete-owned chemical
plant, §o initisting two biotechnology projects:
transferriog genes for herbicide and pesticide
resjotance ints crop plente, snd using biologicel
catalysts to produce plant-protection components and
pharmaceuticals.

Proteste and public outrage recently forced
Chemie Linz to sbandon production of the herbicide
trichlorophenoxyacetic scid (2,4,5-T). The compound
is not degreded after field use, 0o it can
contaminate the envirosment. Bjodegradabdle
plant-protection substances do exfet. but they come
with spother serious dissadvantege: they tend to
kill many of the plents they are designed to

protect. GCenetic engineers at Chemie Linz hope to
introduce genes for tolerance to these substances
into sensitive crop plants.

Two recent r rch develor s could help.
The host range of the Ti plasmid from ﬂtobacteri—
tumafaciens has been extended to include sowme
nonocot species. Perhaps io the nesr future it will
be sdapted to transfer genes to agriculturally
valuable monocots. Also. a locus-specific gene
transfer is now possidle with this system. aldeit
with low efficiencies.

Chemie Linz's second project iavolves
developing biclogica) catalysts that can be used to
produce various organic substances. Often they
eoable a cheap and efficient separation of optical
isomers - not possible with classical procedures.
(Extracted from Bio/Techsology Vol. 3..

October 1985)

Brazil

Biotechnologr in Brazil

Brazil has chosen to focus major resources on
agricultural bdiotechnology. Brazil has actively
committed icself to diotechnology and found it easy
to develop various aspects of this research. The
ethanal project, for example, which produces wore
than 10 million litres of fuel alcohol a year has
provided Brazil with tremendous fermentation
expertise. And as ip Mexico. useful tissue culture
research for coffee, cocoa, sugar cane, coconuts,
and other crops is already undervay.

The Brezilisn goveroment through its
sgricultural research arm, the Brazilisn
Agricultursl Research Enterprise (EMBRAPA), has
invested milljons of dollars in a biotechnology
centre in Brasilia. The Nations) Cenetic Materisls
Center (CENARGEN) is undercasking s oumber of tasks
jocluding: gerwplasm preservstion. genetic
engincering, tiss-e culture, and biological pest
contral research. The most iapressive investment is
CENARGEN's pev gcrwplasm repository. The repository
stores traditionsl crop material and botsnical
materisls collected from Amszon river areas soon to
be flooded by hydroelectric projects. To ease
recordkeeping., essentisl dats on the genetic
potentiul of the seed is being transfecred onto 8
computer. However, resesrch at CENARGEN is hindered
by a lack of qualified doctoral-level personnel snd
government funding.

Throughout Brazil university biologists are
mobilizing to adapt newly developed biological
techniques to Brazil's needs. Companies. such as
Biomstrix and Bioplanta, expect 20 soon be selling
virus free stravberries snd potatoes to Brasilise
farners. These companies wiil focus on displecing
foreign compsnies that novw provide germplass to
Brazil at the cost of precious foreign exchange.
Some biotechnology firms have also been tounded to
encourage professors to sdapt their inventions to
economic purposes and university-industry )iokages
continue to grow. (Source: Genewatch,
September-October 19835)

Bulgarin
Buigaris signs contract vith John Brown (UK)

Pollowing an earlier contract with APV
Internstional, vhich has set up & joint venture
company with Bioinvest, the stste investment
organisstion, Bulgarias has nov signed an agreement
with John Brown Engineers and Constructors of the
U.X. This covers the "prelinminery engineering” of o
fectory to produce ensymes for food processing and
medica! applications. The plant, to be built nesr




Plovdiv, could uitimstely cost betwveen £20m and
£50m. Bulgaria has also beer conducting
negotiations with Celltech coverirgy some of that
coapany's proprietary technology. (Source:
Biotechzolopy Bulletin, Vol. 4. No. 11, December
98

Canada

Quebec Science and Technology Council calls for
assistance

The Quedec Sciemce & Techaology Council feels
that wot encugh biotechoologists sre sctive in
sgriculture and forestry. as against health fields.
The Council made 2) recosmendations to the
govermment to maximize profit froam biotechnology in
Quebec. The government wes encoursged to regard
development of biotechnology as a joog-ters
javestuent, not as a political issue. The Council
rvecommeads that goverameat aid be directed more
toward develop of disg ic drugs than toward
therspeutic druga. Puivate research organizations
should be encoursged to better respond to the nerds
of privete industry, especially in relatively
neplected fields. (Extra~ted from Canadian Chemical
Wews, Septeaber 1985)

Moroclonal antibodies developed for tumour
disgmosis

Hosoclonsl antibodies have been developed for
disgnosis of multidrug-resistant tumours by
researchers at the Omtario Cancer Institute. The
binding of the monoclonal sntibodies to plassa
mesbranes of differest multidrug-resistsct mammslian
tumour cells correlates with the drug resistors, and
the satibodies may serve as disgoostic reagents for
clinically uarespongive tumours. The expression of
P-glycoproteis on the surface of the tumour cell ijs
the msio alternstion of the muitidrug-resistant cell
surface. High levels of P-glycoprotein can be
detected early by use of the monoclional antibodies.
{Extracted from Clinica, 1) September 1985)

China

Shanghsi Centre of Biotechamology

The Chi.ese Academy of Sciences has decided to
establish the Shanghai Centre of Biotechnology. fThe
Acsdemy’s decicion is based on the fact that in
Shanghai there ars s number of high-level resesrch
institutes in experiments! biology with loog
histories, such »s Shanghsi Institute of
Biochemisgcry, Sl asghsi Testitute of Cell Biclogy,
Shenghei Eestitute of Plant Physiology. Shamghsi
Institute of Materis Medica, Shanghai Inmstitute of
Physiology. Shanghai Institute of Brain Research and
Shanghai Institute of Entomology. Most of these
institutes were established in the early 1950°s.
Since thes, estessive resesrch has bees corrind out
ia the fields of molecular biology, cell biology.
wicrobiology. pharmeceutice., virology end
issunology, amd o strong competant scientific and
technicel team har emerged, which has produced
escellent work in basic end applied reseurch on
biotechnology over the past few years and wi'l mo
doebt mske eves grester progress im the futwre. In
sddition, Shaughai is ome of ths well-developed,
sodesn industrisl bewes inm Chinme.

The mein purpose of the Centre is to
concantrate on research ond development in
biotecheology, to co~ordinate research snd
production, to provide mew products iw
biotechnology., and vev techmiquas for the expansion
of production through epplied resesrch, development
and pilot scale production.

The Chinese Acadeay of Sciences officially made
an iovestment of 37 million Ysan in July 1984. The
Shanghai Municipal GCoverunmen: has also approved of
the site, south of No. ) Bridge, Caobao Lu in &
suburb, vith an area of 66.61&’. The laboratory
building and pilot plants with a total building ares
of stout 32.000ml is expected to be complieted by
1987.

The policy of opening up to the sutside world
1s a fixed policy of the Chinese goversment. The
Chivese Acasdesy of Sciences has decided that the
Centre will be conducted as a openm iastitution. mot
only to domestic counterparts but also to¢ overseas
counterparts and is ready to co~operate with foreign
research imstitutions and companies to the bemefit
of both parties by various vays and mescs. such as
joint ventures., scitepting investment., joiat
projects, transfer of technology. development and
marketing.

Demmark

Kevo plans lsrie—scale DNA human insulin

prduction plant

Noso has applied to the Danish Eavirommertas)
Authoricies for approval to buile commercial-scale
plants for the production of humsn insulin from
gepetically engineered micro-organisms. The company
tas indicated that pilot plant upscaiing of its
fermentstion snd purificstion processes are in
progress. However. the new plaot’s targeted
completion and start-up have not been specified.

The planned facilities bave been designed 1o
the specification of the US Nationsl Institutes of
Health snd vill also be usadle for the production of
other peptide hormones snd essymes based oo
micro-organisms classified as suitable for
industrial applications of genetic engineering.

Io 1982, Novo was the first company 1n Cre
wvorld to market a hussn insulin ident) 3! to Chat
produced by the human body. based on ap enzymaiic
conversion of porcine insulin. (Source: European
Lovence News, 39-10 (1985))

Eusopean Fconomic Coamumity

AIDS yesesrch hempered

Lack of funds in the EEC countries conla hinder
efforts to prevent the spread of AIDS, sccording to
researchers. Some 1,200 AIDS victims have been
diagnoscd in the EEC., The Pasteur lastitute
(France) is a leader 30 ALIDS research 1a the EEC,
which has slso designated other centres (o study the
disesse. but it is having trouble acquiring the
necesssary research funds. VWesters Europesn
governments provided only $8 million in specis) AIPS
research funds in 1984 and funding has wot incressed
significantly in 1985, according to the Common
Market’'s working group om AIDS. Ia contrast the US
Congress spproved $200 million in funds for AIDS
research in Fiscal Year 1986 beginaing October 1985,
versus $109 million im FPiscal Yesr 1985. The
relatively limited number of AIDS patients 1 Europe
should meke it more importert for doctors to
co~ordinate their clinicel tests. (Extracted from
Bew York Times. |1 Sovawber 1983)

LEC tergers biotechnology "coscertation”

The Counci) of Wimisters of the aembder stotes
of the Euroseon Lconomic Community (EEC) has agreed
on & b-yesr research progrowse in biotechmolony for
1985-89. The | vdget of 835 mallton, 18 bout half
of whet the EEC Committee ssked for @ its sin-porat




proposal of April 1984. The mosey covers just two
projects: a progremme for research and training.
and a “"coacertatios™ of policies and actions. It ie
80" yet clear hov the funding reductios will affect
the plas.

The provossal’s other points, sot yet ayproved,
are: (1) a plea for mev regimes oa sgricultersl
outputs for indwstrisl wse. (2) ao agreement ow
vegulation, (3) s progremme to achieve sgreemest on
intellectua) promerty rights (harmomizstions of
pateat lav), sad (4) 3 prograsme to start
desosstration projects.

The sev research programme follows & 1982-86
iwitiative om bdiomolecular engimeering, which
enphasiszed resesrch own emzyme techwology and plant
Resetic eagineering. The recest programme has o
wider scope. Iv additiom to resesrch prolects, it
sims to prowote tramssstiosal co-operstioe emong the
wewbers of the EEC awd the transfer of biolechmolegy
from waiversities to isdustry sad agricelture.

The official documest underlying the Council of
Mimisters’ decisios states that a co-operative
Europess home market is ceeded for the EEC to be
competitive. The report iesns heavily on the US
Office of Scicnce and Techmology Policy and OTA
strategic informatjon to descridbe Europe’s position.

Under the EEC programme, the staff will wmonitor
developments in biotechnology and relsted fields
such as enviroomeotsl affairs and Europe’s co-
operstion with developiog countries. It will ailsc
sssess the social dimensions of biotechsology - st a
cost of sbout $4 million over the next four years.

The resesrch and training progremme is divided
ioto two subprogrewmes cslled "contextusl™ snd
"basic™. The basic subprogramme wvill receive the
mein part of the movey, $27 million; the contextual
subprogremme gets $4 million. Both have begun,
follovioe the officisl zo-shead in March. Some
other prograsmme points (regulation. patent
harmonizstion, snd demonstration projects) have made
o snsll start.

The basic subprogrsame is to a large extent s
contiauation of the biomoleculer engineering
progremme. Lster. sttenticn (and money) will be
peid to research and training in cell and tissve
culture. and developments of test methods and
sciestific sseessment of the riske sssocisted vith
;:rni- modero biotechoologies -~ e.g., recombinsnt

A.

The coontercusl subprogramme is mesot to build
up 8 Curovesn infrastructure in bio~informstion
(progremmes, dstabases) snd culture collections.
This infrastructure, partly based on siready
enisting insticutes, must be sccessidle to Luropesn
industries and ressarch institutes.

An importast sim of the LEC progremme io to
keep young resesrchere from relacsting to the US.
In support of this gosl, apart from grants for
contrect resesrch, much of the funding will be put
into losg~ and short-term trsining grents for
scientists. R2esesrchers vill work for varying
periods -~ & fev weeks *2 o fev years - in
iostitutions outefde theisr home countries.

One of the msin problem sress remsine the new
regime on sgricultural products for induetrisl use.
Curope sets the prices of sgricultural commodities ~
higher than world levels. These products are then
too espensive to serve as feedotocks for the
biotechmology industry. Propossls for nev regimes

for sugar and starch have met vith resistance from
growvers. A Europeas strategic forecastiog group is
stuwdying this prodlem - whatever it recowmends is
tound to be met with more dispute.

As for the tvo spproved points of the
programme, one question overshadows »l) others:
vill 835 millioa prove encugh to streagthen the
EEC’s position in world biotschmology? The geseral
view is that Europ2 plays an importsnc role in the
scientific aspect of biotechsology. but that it -
lacks am infrastructure for commercializstion and,
historically, a mechapisa for harmomization.
However. it is bored that the relstively small
amouwnt of funds will be emough to serve as a

catalyst. (Extracted from Europeans Science News,
39-10 (1985))

European biotechnology services

Europe is setting wp nev services to improvwe
information exchasge in biotechmology:

CUBE, the Commission of the cturopean
Communities’ Comcertation Usit for Biotechumology in
Europe, provides a focal point for Europesn sctivity
in biotechmology. It comes under DCXIl, the
commission’s divectorate general for science,
resesrch, and development. Its role is to womitor
strategic developments in biotechnology worldwide
and to mske recommendstions in community strategy,
to promote collaboration and the exchange of
informstion between wember countries, and to
facilitste the co-ordinstion of sccivities withio
the commission itself. Some of CUBE’s specific
~ctivities include providing the secretarist focr the
commiyeion’s task force on biotechoology
informution. provid ng representstion snd advice in
internstional fors and for conferences and
commissioning study contracts. CUBE can be
contscted st DBX11, rve de 1s Loi, 200.

1049 Brussels, Belgium. A particulasr interest of
CUBE hse been the spplication of computing to
biotechnology. Together witk the commission’s
inforwation technologies and telecommunicalions task
force a progremme of work on bio-information has
been set up. Ten contacts have been srranged so
far. (Extracted from Europesn Science News. 39-10
(1985))

Data banks in Europe

A move to co-ordinate Europesn sctivities in
sucleic acids and protein sequence dsts vas sade st
s Zuropean Lconomic Community (EEC)-sponsored
wvorkshop held in Italy, last May, with psrticipants
from all EEC mawmber states, the US, and Japsn. It
seems thst the future lies with networks of nations}
systems, rather than large central facilities.
Attention witl slso have to be given t> softvare
portability, user training, snd essy commusicstion
via electronic bulletin bosrds.

CODATA, the EEC's commission on dats banks, has
already established s tssk force to stimulate
internationa) collaboration in the use of protein
dsts banks.

The Luropesn Biotechnology Information Project
(EBIP) offers an information service in
bictechnology to industry snd resesrch workers.
£b. % has been set up with the help of funds from the
Commjssion of the Luropean Communities snd vill be
collaborating with other Luropean jnformstion
centres. Informetion je vite! for the progress of
industry and resessrch, but in biotechnology it is
often fragmented and difficule to find. EBIP draws
together and exploite the publications, on-line




computer services, amnd o.her sources that cover
Viotechmology. including scientific and techmical
ianformstion, business. sevs. patemts, culture
collections, and regulatory affairs.

The folloviag sre informstios services provided
by EBIP:

1. Eneuiry service - the EBIF staff uses the
resowrces of the British Sciesce Referemce Library
to deal with queries om all aspects of biotechmolagy.

2. Publicstioss - informetios guides to key
sources and topics appear regularly: sew
publicstions sre smmoanced in the EBIP mewsletter
seat to all members of tde mailing list.

3. Semivars - l-day courses for busimess
wsers asd research vorkers are held several times a
year.

The E3IP sewsletter snd informatios sbout EBIP
guides and services cas be obtaimed by writiaz to
the following sddresc: EBIP, British Library
Science Reference Library (Aldwych), 9 Kean Street.
London SC28 4AT, Emglond. (Extrected from Europess
Science News. 39-10 (1983))

Frasce

Freach INRA, CEA sigs sccord

At the bezinning of July 1985, the National
Isstitute for Agronomic Research snd the Atomic
Esergy Commissios gigned & glodbs! egreement for a
three year period to pursue joint resesarch
programmes. This co-operation is mainly focused on
three themes: plant biotechoologies. radiodbiology
spplied to saimal production and sepsrative
techniques for basic products jo sgriculture.
{Extracted from BIOFUTUR, September 1985, p. 25)

Somstostatin nrodoction vonit

French pharasceuticsals producer Sanofi. plans
coastyuction of a unit at Nitre Deme de Boudeville
near Rouep in northers Framce for production of the
grovth hormone somgtostatin, The technology wvas
developed by Sanofi at its Labige laborstory nesr
Toulouse. Start-up is scheduled for the first
quarter of 1986, (Source: Eoropesn Chemical News,
& Movember 1985)

Mew biotschnology R & D company crested

Rousel~-Uclaf, one of the three major Freach
pharmeceutical firme, and Sucre Unioe (which
controls 3O per cent of French sugar production)
have recently crested Bio Europs. 8 biotechnology
research snd development compsay. Bic Zurope's goal
is to work on biocatalysts and on purificstion and
extrasction techniques with emphasis on ensymes snd
fermentstion. The Bio Lurope investmant is for the
prarpose of gaining s better kmowledge of plant
treatment possibilitiss, providiog [ lant protection,
and obteining greater yield and quality., Sucre
Unicn’s interest in Bio Curope is diversification,
becasuse the drop im sugsr prices and cowpetition
have motivated tie company to become involved in new
products which cen be fabricated with ensymes
ostarting from agricultursl rav materisis.

(Extracted from Zuropesn Science News, 39-12 (1985))

Cermany, Vgderas) Repeblic of

Pile: plant for monoclonsl sntibody production

lochrh’ar Wasnheim Co., West Cermany. plans o
pilot plont for industria) production of monocionsl
sntibodies for therapeutic use. The 3~yssr resesrch
project veing hybridoma techaiques vil! receive

goversment support from the Federal Ninistry of
Eescarch and Techmology to the amount of
DN5.8 million (about $1.7 milliom).

Boearinger will be co~operating in this project
with the universiZies of Munich and Heidelberg. The
company will ¢se a patented process to obtain hybrid
cells which produce astibodies ia permasent
cultures. For production. Boehringer will use a
capillary wmodular Lioresctor with hollow fibres.
(Source: Eurcpess Science News, 39-11 (19835))

Protein and fat from lupinms

The Germas scientist Br. Peter Hussman
considers the lupie to be a aew weapon in the fight
against hunger im the vorld: The plant, it is
clgimed. can provide protein asd fat, in particuler
for the Third Voris. It has losg been known that
this hardy plant contains more protein than, for
exemple,. the soya bean, but up to mov “he flower has
been inedible as the alksloid it contsins makes it
very bitter. Dr. Hussmana, io collaborstion with
the Society for Techmical Co-operastion in Eschborm
sear Frankfurt-am-Mais has now developed sn
spparatus for vashing the alkaloid out of lupin
seeds making the plant edible. It cao also be used
io the manufacture of foodstuffs. The results give
vise to bopes: 39 to 42 per cent of a lupin is
protein. and 18 to 21 per cept fat. Also, it
thrives almost anywhere: it grows st aa altitude of
4,000 metres as well as it does in extremely dry
sreas or in humid jungles. {(Source: Scals,
October 1985)

New ‘tnc technology research groups at
ox Planck Imstitote

Three independent geme technological research
groups are being establisned in the following areass
at the Max Planck Ipstitute in Martinsreid, Munich.

1. Microsequencing of proteins and
biologically active peptides with emphasis on gas
rhas~ sequencing.

2. MNolecular embryology. emphasizing early
mammslisn development.

3. Trenscription {gene expression) in
eucaryotes -~ mcchanisms and cuntrols, emphasizing
differentistion.

The Max Plenck Institutes for Bio-chemistry and
Psychistry - together with the gene centre a2 the
University of Munich, supported by industry - are
secting up new research divisions in gene technology
resesrch. Esch group will have about 150 of
Iaborstory spsce, positions for scientific snd
technica)l assistance, and aopropriste finsncial
support for equipment and runmning costs. (Source:
European Science News, 39-11 (1985))

Jalich Nuclear Resesrch Center. Institutes of

lunthmlﬂl

The Institute of Biotechsology (IBT), which
emerged in 1977 from the former Institute of Botany
and Microbiology. consiste of thres units which
share the geners! tasks of developing
biotechnological psocesses and contribute Co the
trestment of solid and liquid westees. Current
rasearch and development sctivities are focussed on
the following aress:

= Microbia) degradation of biopolymers
= Conversion of substrates with biocstalysts
= Biologicel trestment of wastewaters

The studies of IBT on the utilisation of plant
residues consisting wainly of cellulose and




hemicelluloses are directed toward the evertusl
production of metabolites of pharmacologicel or
technical ioterest (e.g. glucose, xylose, ethanol,

smino acids and methane). In order to develop and
optimize adequate biotechnologics! processes, the
regulation and localization of isportant enzymwes is
beimg inveetigated in micro-organisms capable of
wetaboliziog plant residues. Of special interest
are the eozymes cellulases snd hewmicellulsses, which
cleave the polyssccarides cellulose and
hewicellulose intc oligosaccharides or
wmonosaccharides. Attempts ave being made to
increase the enzyme yields by mutant selection and
by gene manipulation.

Ooce biocatalysts are isolated and
characterized, they should be used in the must
economical wvay. For this purpose processes known
from chemical engineering are adopted and
specifically improved for the proper handling of
microbes or of purified enzymes.

Enzsyme membrane reactors are operated
contisuously not only with individusl enzymes but
also with coenzyme dependent multi-enzyme systems.
Tarzet products are, for example. optically active
organic acids like amino scids. In mesmbrane
reactors the products of the resction are
cootinuously withdrawn, while the larger enzyme
molecules sre retained within the systes by
ultrafiltrstion weabraces. Thus a continuing
homogenous catalysis is ensured.

For the exploitation of metsbolic routes which
lead from the substrate to the end product (e.g. an
amino acid) in more than cne step. vhole cells can
be used as the catalysts. They are held beck in the
reactor by membranes with larger pores than those
described above, i.e. microfiltration mesbranes.

The feed solution contains precursors of the target
product that sre svailable via chemical synthesis.

Product formation can not slwsys be uncoupled
from microbial growth. For instance, in the csse of
ethanol production from glucose the growing
microbial cells sre partially retsined in the
bioreactor, in order to msintain s high catalyst
concentrastion. This results in sn increased yield
in time and space and reduces vetention t.me, For
calculsting the dimensions of bioresctors with a
precision comparable to that obtsinsble with
conventional chemical reactors. the quantitstive
determination of all decisive reaction parameters
has to be s precise ss possible.

As an siternstive to entirely bacterial
processes, photosynthesizing plenktonic algae can be
used for biogenic aeration of flat pondlike
containers in which bacteris oxidize sewage
compounds. in the IAT the interaction between
suspended sigse and bacteria is being studied under
continuous flow conditions, especislly as it depends
on snler redistion, temperature, substrate
concentration, pH snd retention time, The
co-operation between asigse and bacteris also
facilitstes the degradation of relstively persistent
chemicals, e.g. of naphthalene sulfonic acids.

Under the ssme aspect the treatment of residues of

anserobic fermentstions is under study. The tests

are carried out in the lasboratory as weil as st the
pilot plant scale.

Since the biologicsl treatment of wastewatere
can also proceed without s supply of oxyyen, scrains
of anserobjc bscteris which participate in the
conversion of dissolved orgsnice into methane sre
being jsoleted and investigated with respect to
their wetabolic resctiona, Besides the work on pure
cultures, the convereion of various subetrates by
defined mixed populstions is buing tested. After

laying the microbiological groundwork for imcreasing
the catalyst concentration in the snaerobic
fermentation of vastevaters with high organic loads,
research on process technology becomes necessary.

It concerns, for example. the uncoupling of solidr
(catalyst) retention time from liquid retention
time. In this conmectior it is of interest to kmow
how the formation of cell agxregates can be
favoured, because the latter facilitates the
retaining of bacterial biomass and its partial
recycle to the process.

Recent research aighlights are:

- The scale-up to the industrial level of an enzyme
wembrane reactor developed by IBT for the
production of pure L-smino acids (industriai
production began in 198)).

- Development of a techanique for co-enzyme
vegeneration in the continuous operstion of
reactor systems b d on ¢ y depend
enzymes. Successful industrial test runs have
been made for reductive aminstioo of L-keto acids
to yield the respective L-amino &cids at a level
of 0.5 kg of product per day.

- The scale-up to the industrial level of a process
for ethanol production by the bacterium 2ymomonas
mobilis. Production was started in April 1983.

- Plaoning. construction and running of a pilot
plant for microalgse production in Egypt.

- Degradation of naphthalin sulfonic acid with
slgae tacteria mixed cultures.

- Continuous treatment of a highly loaded
wastewvater from s cellulose factory by mesns of &
mixned culture of bacteris. The dissolved
organics are acetic scid and furfurol. At a
retention time of 5 hours the removal of COD is
90 per cent and the production of biogas
0.73 m’ per kg of substrate. (Source:
Bio/Technica 1985 Journatl No.3)

India

Bioconversion plant

The Indian government is financing construction
of & major new bhioconversion facility in New Delhi.
Now being erected in the Biochemics) Engineering
Research Centre st the Indisn Institute of
Technology, it is designed to carry out sn
integrated process of solvent delignificstion of
lignocellulosic residues and simultaneous
ssccharification and fermentation. The 450-litre
fermentor is designed to handle about 200 kg of rice
strav per day and yield 50 litres of ethanol
{95 per cent v/v), 100 kg of single cell protein for
uss ae an snims] feed supplement, snd 23 kg of
lignin as a by-product.

Pretrestment will separste nearly B0 per cent
of the lignin snd 90 per cent of the hemicellulose
from the strav. (Extracted from Bio/Technology.
vol. 3, October 1985)

Integrated pest mansgement for plant protection

Delegates st & recent plant protection
conference in Indis agreed that the country should
vork towsrde #n integrated pest management approach
for plant protection which would avoid the side
effects of chemica) pesticides as wel) ss
maintsining ecological balance, The tvo-dsy
conference stressed the need to develop biological
sgents end regulate their spplication and use.
Delegates vere sleo advised to publicise the use of




pest and discase-resistant varieties of crops. The
coafereace wrged the pesticides imdustry to
inmtroduce volustary price costsol, in—house quality
cootrol and screening systems. (Sowrco: Ewropess
Chemical Wews, 21 October 1985)

Tsrsel

Cost_of proteins reduced

Scientists in Israel say they bave come up with
& cheaper, iodustrial-scale method for bewildisg
polypeptides.

The traditiomai way to build polypestides is
time consuming and some peptide is lost at each
stage. Am sttempt to jmprove this process was made
in the 1960s with the istroduction of the
“solid~state” method, but unfortuvately, after the
last stage of building the polypeptide. imcomplete
peptides also remain bound to the polymer, giving #n
impure product.

Abrahas Pstchornik st the Veizmans Imstitute in
Fehovot, Israel, has introduced modifications to the
solid-state method that overcome the problems of the
techeique. Patchoroik says that he gets succesaful
amino scid sdditions oo more thet 95 per cent of the
peptides in the first tank. Other wmethods yield
only 80 per cent.

Patchernik has spplied the method to make the
neurotransmitter, encephsalin, vhich is 30 amimo
acids ltone. He has slso patented s "matchmaker”
machine. Uis team of researchers has come up with
donor polymers a>d matchmskers suitsble for
producing short chains of DNA and RNA. (Extracted
from Wew Scientist. 24 October 1985)

Israeli-Japanese joiet venture in bdiotechnology

Orgenics Ltd. {Yavoe, Israel) has forwed s
joint venture with Taksrs-Shuzo (Kyoto, Japen) for
the development, production and marketing of genetic
probes for clinical disgnostics. Orgenice
representatives estimate that the merket in the U.S.
slone for such probes will resch $200 milljon by
1990. The nev compsny - Orgenics-Taksrs {(Kyoto) -
will lsunch its first products in 1986. (Source:
Chemice) Week, 4 December 1985)

Italy
Bjodegradable plastic bage

internastions) Plastics Italians is lsunching o
nev biodegradable polyethylene-based plastic hag on
the italisn market. The bags are ssid to decompose
under natursl simospheric agents, that is the sun,
raio and wind. The cogpany is based at Scarperis
nesr Plorence, snd hae two other plants ot
Sant' Ageta de Mugello and Casenstico. (Sousce:

Curopess Chemics! Wews, 11 November 1985)
Japsn
Misistry to 1sumch protein engineerin

The Ministry of Isternstiomsal Trede end
Iadustry (MITI) will leonch en eight-year,
30 billjon yem (125 milijon dollsr) project sest
yesr to develop protein engineering. WMITI initially
plans to jsprove analysing devicas such se X-ray
spectroscopic anslysers snd ouclear magnetic
resonsnce computerised tomography (MWR-CT) uwite.
In the second step, mev varieties of protein will be
designed with the aid of computer grephics sfter
relotions between protein structure and performance
ove mede known. GEvestuslly, WITI plans to establieh
8 technique for wese production. (Extrected from
Kyodo, 5 August 1985)

rofect

Crep testing guidelines

The Ninmistry of Agriculture, Forestry &
Fisheries vill formulate guidelises on the testing
of crops modified by recombinsmt DA techmology.
The Ministry's resesrch cowscil vill exsmime
aprlications to field test gemetizally emgineered
crops. Private firme will be required to coaduct
such tests im comjusction with & research institute
equipoed to the Nisistry's stasdards. Prelimissry
tests om plant gesetic eagineering must sov be
conducted in & compleiely closed enviroameat,
(Source: Techmology Update. 11 Movesber 1985)

Plans for gese bank

The Ministry for Agricsliture, Forestry and
Fisheries has formulated a plam to utilize a gene
bask system, which will atart withia the current
fiscal year. According to the plam. the bask, aimed
at securing biologicslly jmportast gemetic
resources, envisages collectisg plent seeds asnd
seedlings from Eurcpe, South Americs and Asia, aad
supplying the matios’s various resesrch imstitutioms
with 34,000 species of plant seeds and seedlings.
(Source: Mainichi Deily News. 20 July 1985)

Hepatitis antigen sequenced

Tahoku University professor Rakso Zenids has
purified snd sequenced s previously unknows
hepatities non-A, non-B antigen. The 16-smino-ascid
"S0™ peptide, isolated from patients’ urive, is
thought to be part of the viral protein coat. The
antigen does not correspond to known protein
sequences of the virus. (Extracted froo
McGrav-Hill's Biotechnology Mewswatch,

T D)

Lactose-converter isolated

Bisshin Sugar Co. Ltd.. Tokyo, has isoleted s
oev bacterium, Cryptococcus lsurentii var. laurentii
OKN-4, which converts lactose to
&°-galactosyllectose. Efficiency of the process is
cervently only 50 per cent conversion of 3
10 per cent lactose solution sfter five deys at
3COC. Wisshin is testing the movel sugar for food
safety and plans commercial production within two
yesrs. (Extracted from NcGraw-Hill's Biotechnology
[] ch, 16 D ber 1985)

‘Super Buge’

Institute of Physicsl and Chewics) Research
(IPZR), Wako City, reported os four strsins of 30i)
bacteris with commercial potentisl:

IPCR screens soi!

= A high-pHi-loving bacterium resembling Pacillus
Yicheniforsis produces s invertase ensyse with
optimal activity between 55°C snd 60°C at
wildly acidic coenditions.

- Two Bacillus species survive enviromments with
1 par cent selenium, 8 concentration ten-times
higher than most bacteris can tolerste.

= A Coryssktscterium makes sn extraceliuilsr
trehalase that yields an anti-freese
carbohydrate. (Extracted from McCraw-Hill's

Biotechnnlogy Wewswatch, 16 December

IPA fermenters scaled up

At lasst sin companies ave competing to bring
tisoue plaswinogen sctivator (TPA) to market in
Japan, Miteui Tostsu Chemicals, Inc., has completed
construction of s 1,000-1itre production plant for

TPA ot its Yokahame resesrch )aboratory. Miteui,
which is co~operating vith the Beckwsn Resesrch

Institute, City of Hope, Duarte, Celiforanie, plans




to preduce TPA in animal hoet cells other thas
Chinese hamster ovary cultures - ide voute Gemetech
hae takew.

Others in the costest include Kyowa Nakko
Kogye/Miteubishi Chemical Industries, wsivg TPA from
Cenmentech, S. Se» Froscisce, Californie, and
Toysbo Co. Ltd., employing techwology from
Istegrated Cenetice. Iac.. Framinghem, MNass.

Asadi Chemical Indestry Co. Ltd., Osaka, has
completed Phose I humear otuwdies with o
sos-recombivsnt fora of TPA extracted from agmmn.ism
eabyyoaic resal cells.

Swmitomo Pharmacesticals Co. Ltd., Tekyo,
vecently signed oo og to wse productios
techaolegy from the Vellcome Fesandecion Ltd., Kemt,
U.Kk., for mess prudection of TPA from gesetically
esgineered snimel cella. Its ssbeidisry. Sumitomo
Chenicel Co. Ltd., Ossks, has slrasdy begun
construction of s 3,000-litre ferwester for the
process.

(Somrce: NeCraw-Rill's Biotechwo!
Bewewateh, 16 Decenter 1 983)

E: coli secrates ensyme preducts

GCemetic r bisstion techeology has
seccessfully been used teo make E. coli secrete
essyme prodects, sccording to vesesrchers at the
University of Tokyo's Agriculture Vepartmest. They
traneplanted the gene for the protein-degrading
ensyme protesse isto the K. coli cell. The
particular bacilli chosens by the Tokyo Umiversity
researchers sv s donor is also s member of the
gTem-megstive grouwp as L. coli but is unique in thet
its protease is transported scross the cel) wall.

It was decided tc implant the secreting-types
protesse gese isto the . coli by of s plammid
vector to determime if this proparty would slso shovw
wp in the host. Protesse vas swccassfully sccreted
into the culture. The essyne was also of s fors
characteristic of the host, with the smimo scid
serime st ite activation cestre imstead of the sinr
of the domor cell’s mete) protesse. (Extracted from
Jepan Econcmic Joursal, 7 Septesber 1985)

Bemoststic paper from slginic scid

As inexpensive way to prod [ stic pap
from algisic ecid in sesweed has beea developed by
the Industris) Resecarch Inmstitute (Shikoku). Sioce
alginic acid c.a stop bleeding, paper mede from it
vill have spplicstions im bandeges. The substance
con sloo fix ensymes snd microbes firmly, which will
meke it o9 encellant iumobilising sgent for
bioresctors and bicsensors. The papermaking process
beging with the extrusion of sodiua slginste in sger
form from s ssall hole into & solutios of calcium
chloride te produce this calcium alginste fibres.
The fibres sre then cut jato 3 sm strands and
floeted on water. The water ie drained ond the
fidbres formed into paper by pressere from sbove.
The paper is difficult co burn, is an excellent
hemostatic and is insoluble im vater. (Estrected
from Jspas: Bconomie Josrmal, 14 Septembar 1983)

Sissensers

Jopan'e electromice gisntes are pouring resesrch
soney inte the development of bicssesors. Their
sttrection is that they ces deatect aimute « ities
of subetences, such 80 glucose in blood, quickly snd
reliably.

A1) biosensors consiet of two gectiomes a
biologica) receptor, vhich conld be ensymes,
sntidodies or sicrobes immobilised §n o wembrase,
aed on electronic transducer. The receptor covere
the transducer. The bjosensor rescts vwith rhe
chemfcal it o deoigned to detect, snd the

rxs this chemical activity isto a
mazsurable electrical sigmal. In Jopas, between
30 and 40 compasies sre developing biocsemsors.

tr decer

The man leading Jopanese industry's research
effarte i» biossvsors s 1sac Karube from the Tokyv
lestitute of Techmology. Most compasy growps
wvorking oe biosessors inclede resecarchers who have
spest time im his laboratory.

Karwbe's vork os biosemsors begas im 197C, vhes
he developed & mev type of casing wsing collsgen as
the vav material. The casing vas a mesbrame tha~
wes styoeg sad thin and Karube wes sure that
ivmobilising y in his mevbrase {by chemical
boeding) might make it wsefui for imdustriatl
purposes.

e realised he could apply his mesbrase to
build en electirode that vould be robust and
sessitive escugh to reepond gquickly to
slectrochemical chasges in the envircsmeat. By 1974
Ksribe and his grow had developed their first
sensor for the determinatios of hydroges peroxile in
food. The growp west os to make many kinds of
esgyne electrode.

Todsy. as s direct result of this vork, seves
or eight Jspanese cowpssies sre selling bioseasors.
vhich sre made from electrodes costed by emzymes.
One, Puji Electric, sells chree systems,. for
weasuring glucose, uric scid and smylase. The
glucose sessor is popular with seke brevers, who vee
it dering fermentation. It cam detect the
concentration of glucose in s 20 microlitre sample
within 8 minute. Such s fast response means the
semsor cas be incorporsted in s production process,
slloving on-lime smalysis.

But easymes, in additios to being expensive to
extract snd purify. are sotoriously usstable.
Karube ressomed that, instead of using ewsymes, it
would be chesper snd more effective to use the
microorganisa from which the ensymes weroe extracted.

In the microbial biosersor developed by Karubdbe.
wvhole cells are immobilised in the mesbrase, which
is thes fized oo top of ss electrode and suspended
in 8 liquid contaiming ew orgsnic compound. As the
livieg cells sesimulate the oxygen in the compound,
their respiretion activity iscresses. By messuring
this change, i the form of sm electric signel from
the electrode, Karube determined the coocuntrstion
of the orgamic compound in the liguid.

Work os making biocsensors ss small as possible
began in 1980, vhen Toyosaks Moriisumi, s specialist
os silicea process tachaolcgy, joimed Karube's
growp. Yizather, they have vorked os istegrating
severel “anore o the ssme chip.

Integratics is the grest adventege of the
biochip. Using patters sesks, scientiste ces
deposit as many slectrodes on & substrete se
m:ulry. hundreds in thaory, then fix s5 ensyme to
esch.

Karube has alresdy developed an integrated
sensor for the food industry. It detects compovads
in fish, then displiays the result es & patters on &
scresn. The patters shovs whether the fish is fresh
enough to be esten rev -~ & probles of cownsidershble
interest to the Japsnase.

Is future, an arvey of emall, disposadle
biceensors, esch detecting different parsmeters,
night deterwine body cosdition from s drop of blood
or wrine. The devices could plug into &
sicreconputer to give an jmstont resdout. The
patient could then phone in any absormelities for




remote disgnosis by expert computer systems in

boepitats.

Seve-al problems remain to be solved,. however,
before biosensors detecting more tham ose parameter
hit the market. The wost difficult, according to
Kerwbe, ia hov to immobilise sctive enzymes ia the
right place and in sufficient sumbers. The other
win probles is producing & batch of biosessors that
~.re the ssme. Karvbe reckoms these problems are
surmowntable. Wie view is shared by WEC.

The working life of the sew mslitisessor is more
thas 30 days. Naviag demomstrated the device's
feasibility, WEC says it plaus to develop a rasge of
sulti~function bicsessors capable of messuring many
other substances (including cholesterol) is the mext
two or three years. (Extracted from New Sciemtist,
21 Bovembder 19835)

Laser besms iw wicrobieology

Ishikavejina-Rerins Neavy Industries and
Pippon Zeow have developed a way to estract weeful
sebstences from microbes by irradisting thes with
leser besms. The mev process vwill make it possible
to extract 80 per ceat of the inswlin, DNA, emiso
acid, oxidstion-reducing emsyme cytochrome,
S-sdencsiluentiosin and other sudstences
10 mivstes. It cam be used with colos becillws,
furgi. the aspergillus fomily, yeast snd

y 8 (Extracted from Japsm Ecomomic
Journsl, 14 September 1985)

Bezico

Biotechmology - ia Mexico

Is Mexico the Cester for Cenetic Esgineering
asd Biotechnology was opened in Cuermsvaca to do
basic research in molecular biology. The centre,
wvhich cost over $) million to build and equip, is
currently pursuing microbisl inswlin productios.
The sim of this Center and its sister, the Center
for Iavestigscion into Bitroges FPizstion, is to
produce vorld-cless resesrch. The leading
scientists im both imstitutions vere trained is
prestigious research laborstories.

The Usiversity of Chepinga, where sciestists
sre engaged in agriceltural ressarch, houses
projects vhich offer tangitle buenefits to Mexicas
citisens. Researchers sre using pleat tissuve
cultere to isprove sgriculture. Dr. Victor
Villa-Lobos is preserving im vitro rare end
commercially valeable pines. This project is
inportent becavse Mexico comtsins spproximastely
50 per cent of the world's pine genetic diversity
and many of the species are is danger of
extinction. DOr. Ville-Lobos hopes his work will
preserve some of these meterisls. Amsother project
is the micropropsgetios of the edible Opuetis
csctus. The researchers’ objective is to produce
clones of elite veristies to be plosted
comsercislly. A susber of other sgricwltural
projects sre wadervey st Chapingo, snd othar Mezicem
resesrch institutions, though funding for this vork
ie scerce.

The ievel of sophistication of Mexicen
scientiotes is high, but large obstacles cowstrain
the conduct of science sad the tramsistion of that
science joto benefits for Mexicens. The primery
obotacle in Nenico is disintereest among Menicsee
industries io ccamarcialising the resvits of
scientific research. Scientiste perceive Mexican
industry as costent te fmport techsology from the
daveloped countries rother tham to use the reswite
of ite scientiste. Vev Nesnicen compamiss find it

y to § t in vesearch ond development.

(Seurees Cemewstch Septembar/October 1985)

Betherlands

Duteh biotechmology

The Dutch govermment is takisg an active role
in otimmlacing the development of toe biotechaology
industry in the Netherlasds. The govermmest offers
tax asd other finmancial incentives to emerging
biotechmology compamies. including its $400 million
WIP Equity Fund. These incentives have already
attracted some US compamies to establish operatioss
in the Netherlande.

Other govermmeat initistives include the
Biotechnology Research awd Feanibility Studies. iw
which compacies can qualify for swhsidies of up to
50 per cent of their isvestmentis is basic research
projects. The Ispovatios Stimulstios Schame enasbles
firma to apply for sebeidizatios of R § D wage
costs. Busimesses can obtain goversmeat losas to
support the develocpment of sewv products.
technologies. or services through the Techaological
Development Credits prograsme. Righ Techwology
Grsots cam total 20 per cest of a fira's investments
i fined sssets.

Biotechaological research in the Betherlands
enphasises hunss and veterimary health care, the
food amd beversge imdustry. and agricwlitural
applications. Dutch compsnies sctive ins these
fields include Gist Brocades. Heimeken, Akzo-Pharms,
Avebe, DSH. Dupbar asd Uamilever.

The biotechaology Isnovetion Resesrch
Progresme, a joist effort of the Dutch govermment,
industry snd scademia, seeks to promote the
spplicstion of research projects in scademic
institutions to aid the Dutch ecomomy.

New Zesland

Fungi can_improve crop gresses

Eadophytic fumgi can produce bemeficial effects
on host crop grasses, according to C. Latch of the
Department of Scientific & Industrisl Research.
Acremoniwm lolise cam confer resistance to the
Argestine stems weevil and the sod veovors.
Moreover, ryegrsos grovs 40 per cent faster wheo
infected vith A. lolise. Scee endophytes hinder
crop grovth, and some sdversely affect animsls
grazsing is trested pastures. Strains of fusgus
night be developed to meintsin the beneficisl
effects vhile elininating the smine) tozims.
(Extracted from Wew Scientist, 12 September 1985)

Unites Kingdom

Plan to sttrsct biotechnol
reat Britain

The Department of Trade and industry (DTI) has
launched 8 cempaign to attract biotechnology
companies wishing to make gesetics)iy-engincered
producte is Britain. The Biotechnology Unit of the
DTI in London is i charge of the camjaign which
wil] enable companies to receive departmunts) grasts
for femovation.

GCenetice Intermstionsl Inc. of USA has sliresady
been sided to start menulacture of sdvanced semsors
and bio~sensors in Britain, the cospany havisg
strong links wvith researchers at the Cranfield
Instizute of Techmology.

The Unit hopes to sttract meny firss currestly
vishing to expend their enterprises into Lurope and
Dr. Rom Colemen. Chief Covermment Chemist ond ite
wein adviser on biutachmology, beliaves Bricsin is
able to meke » otrong cose for eiting such
enterprises., portly becous: it hao & fairly netional




regu’ostory system for sev health products cewpared
with other Cnropess covatries. And precedest has
been oet by C. D. Sessie and Eli Lilly who are
alresdy masufocturiog gesetically esginmeered
pr~sucts is the U.K.

Is odditice. there is the attractios of the
streng ecientific bdese vhich waiversities and
[ labo:atories are able te provide.

Tovestaest of £9.1u bas alresdy bees sppreoved
for €7 proposed projects is the U.X., of whicd £3.4s
vas expended ia 1984/85 with this figure likely to
be exceeded in the currest yesr. (Sewrce:
Industrisl Bistechwology Awgust/September 1985)

Bislogical metacds o raclain ¢ weste site

The first koown applicatios of sovel
bistechnological metvude th decnstamisate & major
tonic waste site iv the U.E. will be wadertakes by
BioTechmics, the affiliate of BieTechoice
Isternational (Cordiff, Wales). The Blackbers
Berough Couvacil has swarded a costract worth more
then 81 millios te & joint vesture betwees
BiaTecheica and Willer Buckley Preojects te
deconteminate the 25-scre Creesbask Cas Uerks site
is Blackbure. The clesawp technique is based on the
eshascenent of the matwral biedegradation process.
Coutanineted samples from the site 'ill be snslysed
is the laberatory te iselate seitedble microbial
commmnities. They will be trested by apprepriste
wutriests and other physical or chemical processes
to make them wore stable, thes retursed te the weste
site. Decostemination should be completed vithis
two yesrs., says BieTechmica. (Source: Chemical
Vesk, 30 Octeber 1985) —_— =

Biotechnology firme back "cleb” asmed BIOSEP

BIOSEP, the mev "techmology-t fer club” for
bjotechaology industries, was lawnched recestly by
the Norwell and Varres Spriag Leboratories, K.
BIOSEP has beenm set wp to develop the large-scale
biotechnology severstion techmology (dowestress
vrocessing) which is ecosential for the industrisl
spplication of major sdvances is biotechnology.

SIOSEP already bse I8 members, including vome
of the world's lergest biotecheology, food, and
chemical esgineering compunies. The club provides
the mechonion for transferring the results of
downstreas processing resecarch snd development. Its
oim is to provide informstion repidly sud in » fore
which can be essily used.

SICSEP's services include desige studies,
design dots, snd state-of-the-srt reports which com
be weed iomedistely in the design, comsstruction, snd
operation of sepsrstion slents. The club's
sctivities sre bacod on msjor research sad
developuent programmes funded by the Departmest of
Trade snd Industry snd carried out at Nerwell and
Varres Spring. Both Yaboratories have been
designated by the Depsrteent of Trede snd Induetry
se UX centres of expertice in biotechmology.

Research prioritias for the techmelogy tremefer
progronms have been osgreed wpon by the mesbers of
the club. Koy BIOSEP rescarch topics include
nenbrore separstiose processes, sbsorption and
chomstograshy, end prisary selid-liquid sevaration,
including & dovmetresx processing database. Thie
will be weed to provide specialist Vitersture
ssavrchas for wembere and to produce o regular BIOSEP
informetion bulletin.

S106EP aembership fease sve )inked to company
turnover, vith oversess-bdssed companies paying o
surcharse deternined by the degree of their
jovolvement in the UK econemy.

For furtaer informatios. costact
Nr. Mertis Lewis, Commercial Nsssger BIOSEP,
Bldg. 329, Marwell Zsboratery. Didcot. Omos OX11
::55‘)‘). (Source: Eucopesa Sciemce Bews, 39-10

Bev bistechuology cestres

Vork at the Leicester Biecentre and Cresficld
Biotechuolegy Cestre is part of a recest isitiative
i® the IX te stimulate biotechaology resesrch.

Leicester Biscentrs:

In respowse to sn identified asd groviag weed
for co~operstiocs betwees the industrial snd acedewmic
sectors, Leicester Usiversity - vith swpport frem
several industrisl spemsors and the Bistechmology
Directorate of the Science and Cagincering Research
Council - has recestly established s woique type of
resesrch cantre, the Leicester Biocentre. The
Biecentre is seeking & rapid transfer of idess sad
high techwological developments is biology from
weiversity te indestry. [w additics, it aims te

id deni ch iste of sisl

s
significance.

Toking sdvantage of the expertise avsilable st
Leicester Usiversity in recombinsmt DNA techaology.
the Biocestre is concestratisg initislly om & wumber
of themes, such ss studies on the mechoniom of DEA
replication snd gene expression in yeast sad higher
plants. The resesrch sress will be cxpanded to
inclyde surfoce protein biogesesis. mammsliso
virelogy, and the control of gene erpresvion in
sammsls, including primstes.

The Biocentre will also offer facilities for
contract research which will be umdertaken is aress
where the expertice from the basic resesrch
progrsmme — i.c., gene cloning, expression. and
transfer - con be expected to aske s significast
costribution to the gosls of costrect projects.
Biocestre, which has close lisks with severs)
weiversity departments, istends to provide
opportunities for the training of both isdustrisl
and scadenic pirsossel in the techaiques of in vitre
gene monipulsat on. e Diocentre will slso provide
conssltancy services as wel) ss courses sad semimars.

The

Professor 1.J. Niggins, Director of the
Creafield Biotechnology Cester sad Leverhulme
Profeseor of Biotechmology, wes sppointed director
of the Leicester Biocentre in December 1984. Ne is
formiag s msev associstion to take full advamtege of
the strengths of Leicester Biocentre and Crasfisld
Biotechmology Cectre ix the developmest of
biotechnology is dritein, and he is building os the
streng links slready eotablished with jndustrisl
orgasiszation.

Cranfield Biotechmology Centre:

Thio centre was crested in 198) under the
directorship of Britsins’s firet Professor of
Biotecholngy, 1.J. Riggine. This cheir vas
astablished snd fimanced by the Laverbulss Trust.

Cranfield Biotechnology Centre is & comtract
resssrch orgasisation which slso provides sdvanced
croining focilities for post-doctorsl fellows. It
is b d in wel)-aquipped modern loboratories
atteched to & suite of offices, The nest phase of
development vi)l extend work is severs) key sreas
and entailes provieione of sccowmodatios for a
oceffing lavel of over 100. The centre has bees
developed vith assistance from imdustry to relate
fte sctivitias closely to industrial meeds, snd from
acedenic and techmologica) institutiome to provide
industrially orianted post-doctorsl training in
biotechnology. The centre has s)so adopted o




deliderste policy of cellsberative research with
both induetry and academis.

The currest resesrch isterests include:

1. Biefuwsl cella, electrecatalysis,
biesessers for clinical research, euviremmests!
wssiterisg systems, fermeststion sed precess
mspitorisg. and bicesmeers for the food isduwstry in
the Bieslectrochemistry Divisioa.

2. Isvestigatios of microdis! trassfermstions
te devise industrially visble biecatalytic p
for chemical i s sdlitieos te specific
trasefeormsticas. thay are alse studying the
fundensotal physiolegy sed biechenistry of
carben-one enidising bacteris. BSacterial straiss
with & bigh capacity fer biceufactast preduction feor
wses in ¢il recovery are being develeped.

3. A cestract resesrch ssd testing service to
industry snd govermmest ss well as leag-ters
fendsmsstal studies is envireumests) micrebiolegy
sre provided by the Biedeteriorstien Pivisiea.

&. Cesetic manipalatios techaiques are being
sppliad te inpreving industrially impertest
wicreorgonions; aswd resesrch into spplied aspects,
such as factors affectisg plaswmid stedility, is in
pregress.

5. The Fermestation Techaolegy Division is
perfecting large—scele methods for preducing s raage
of microorganisns, and projects include the
develepmest of computer cestrol of fermeststios
precesses. Dovel techaiques for separating
pazticles snd preteins applicable to dowvastrean
processisg sre being developed.

Crazfield Biotechaology Castre has the capacity
to undartake al) types of imsovative industrisl
vresasrch programmes, rssging from losg-term basic
research to ome-time projects. The work is corried
ost by key persossel with ssbotactisl specialist
expertise.

The scope and effectivesess of the cestre’s
operation hae been stresgthesed comsiderably by the
vecent sppoistment of Niggias as joist director of
the Cranfield Biotechnology Cestre and Leicester
Bfocentre. This associstioz extends tha commitment
to the multidisciplinary, collsborstive spproach,
bringing together the world-lsading expertise ie
gemetic monipulstion techmiques of Leicester
Bincentre snd the masy strengthe, in particuler
those is fermestation techenlogy snd dowmstress
processing, of the Cranfield Biocechnology Centre.

Yor further informatjos about the two
biotechnology cestres, comtact: Dr. Jemwnifer Jowes,
Cronfield Biotechmology Cemtre, Cranfield Institute
of Techaolagy, Crenfield, Bedford MK43 OA2, UK;
Professor 1.J. Biggine, Director, Leicester
Biocentre, Nedice) Sciences Beilding, University
Road, Leicester 12) SN, UK.

CHIDC - A wew biotechmology cestre subsidised
by industry:

The Crand Netropelitas Inmovetion Development
Centre (CHIDC) jo s wnique mev vaantere vhich
combings the ontensive resesrch snd development
facititieco of the Unjversity of Surrey with the
conmercisl sud finsncinl empertise of Crand
Netvopeliten PLC, ene of Britsin'y largest
companies. The primery aim of the Innovstien
Develepmaat Centre §o to healp inventions free
british waiversities, r eh jnoti , ond other
sources of origizal thinking to become marketable
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preducta which cas fora the basis of sev British
industries iu the fie'd of high techaology.

Through the lesovetica Developament Cemtre.
Craed Wxtrepolitas Biotechaelegy Linited, o
swbsidiary of Crasd Bevropolitam PLC, will be
providiag swccessful applicasts vith space sod
techaical awnd admimistrative services, swpported ¥y
a full evsluation and business development service
weing the isterssticnsl rescwrces asd msnagesest
stresgth of the GCrasd Metropolitam Growp. In
addition, the UDniversity of Surrey offers some of
the best techaical research and referesce facilities
ia Britaim, backed by top techeological acadesic
expertise vithis the waiversity itself and & highly
sttractive locatioa ceavenient to all types of
trassport.

with a ltancy asr . the resources and
commitment to assist is reslizing the full sarket
potential of any investion successfully develeped at
the lsmovatiew Develepmest Centre can be schieved
with or withoat the full-time iavolvemest of the
isvestor.

Crasd Netrepolitas PLC has bees commitied (o
the principle of research swd developmest te creste
growthk and employmest. The compasy decided that s
majer seedbed of British inventivesess - the
waiversities snd techaicsl research imstitutes -
wvere pot being provided with sufficient facilities
to develop sev ideas to the sdvsatage of British
industry. Usfortwsstely this has bees true. This
lack of co-ordisation betueen scodenias and industry
has also been recognized by the govermment.

The CHIDC development is located in a wew
70-acre tresearch park sdjacent to the Usiversity of
Surrey. Al! .ue resources and services of the
weiversity are available to the occupiers of the
CBIDC through sstomatic membership in the Surrey
Ketwork for Industrial Collsboration. This metwork
isvolves the estire waiversity - mo faculty or
dep is ot - offering & formidable
intellectual resource ss well ss superbly equipped
resesrch facilities.

There sre masy resesich groups, umits, sad
departments vhose services, fscilities. and
sxpertise will be aveilable to compsnies and
orgamisstions st the research park (GNIDC). The
folloving sve a fev exsaples: (1) biochemicsl
engineering snd dowastress processing:

(2) bdiotezhmology uwmit; (3) computerizsed data
bank on drug diagmostic test isteractios;

(4) computer-sesisted lesrning; (5) eavirommental
vesearch groups; (6) wicrostructurel studies
weit; (7) suclesr magmetic resomance imaging in
biologics! meterisls; (8) perticle technology:
(9) eotructural plastics wait; (10) surface
analysis growp; (11) facilities for mechanical
testing of msterizls; (12) wedical and
eavirosmental physics groups; amd (13) Cuildhay
sntisers.

Aoditionsl isformstion cem be obtained from:
Crand . tropolitas Iswovstios Development Centre,
Research Park, University of Serrey, Cwildford,
:-;:; . UK. (Source: Lyropeps Science News, 39-10

] )

Services for the bicprocess imdustry

Part of the ps-e-setting group Porton
Isternstional, based in Londom end Vashingtos OC,
LW Bioproceseing hev mov established iteelf ot the
Eent Research snd Development Cemire, where it wvill
develop process technology for licensing snd carry
out comtrect R & D.




Portos latersstionzl, the bistechaclegy growp
vhich earlier this year woa as exluwsive 13-year
contrect coveriag the exploitatios of research
cervied Jut at the PUELS Cestre for Applied
Bicrebiolegy and Resesrch costismnes teo expond.

Carlier in the yeor, for exseple. it samscuaced
thet 8 £l3m bistecheolegy p tios plant weuld be
built ot CAMR, Portes Down, mear Salisbury. The
plost will be funded ond ouwned by Portes
Isternational, but uwp te a third of its cepecity
will be sade svailable te CANR for at lesst 30
years. The group alee set wp Portos Predects to
coordinate the developarst, production and
marketing of diagwestic, ¢ h or thevspestic
preducts frem any of its cempssiee. Portee’s
therapentics ard research prodwcts divieion, based
at CANR, covers work ie such srees se froses
micrebial cell pastes, micrebial evsymes, ce!l
preducts, therspestic essyses and vaccisas. Its
disgeestic preducts asctivity mmawhile - erstes frem
Speyveod Laborsteries, Vrezham, ssether mssber of
the growp.

Bow & mew Portes company is in business:
LN Bisprecessing (LNB). Opesstisg wnder the
divection of Drs. Ceoffrey Nolt and Alas ¥. Bull,
whe have been sssociated with Perten Iatersstiesal
since 1982, LEB sime te opply its flpastise to
preojects covering the biotecheoology of yessts and
i pitro-orgenions (e.g. the preduction of
egriceultursl chonicals, estibiotice snd stereids),
industrial chemistry (e.g. gemeric pharmscesticals).
extended wse of biocatslysts (e.g. food sdditives),
marine ssd esvironmests] biotechaology (e.x.
biochydrometsllurgy. water mositoriag sed trestwmest),
and iostrumentatios and the comtrol of dioreactors
(e.g. the development of serial isterfaces for
setworking fermesters, and of ferwesters for
tesching wee).

Covsiderable sttention has bees devoled to
ensuring thet LWB's activities couplement those of
its oister companies is the Porton Intersstions)
sroup. For exsmple, ome of twe first LEB prodects
to resch the market is likely to be aw intesrface for
netvorking growss of fermesters - a» interface which
will swit the LR Permentation rasge. LHB is slso
enpected to work closely with CAMR on some
projects. ls offering & comtract R & D service to
industris) clients. LN slso provides an isitia?
eveluation service for clients wishing to explore
sod define bjotechnology's potestisl costributios to
their current snd plenned future busisesses.

In the fieléd of bioprocess developmest, LUB's
skills fall into four brosd categoriaes: (a) the
sestch for snd discovery of sove) biolegicsl
sctivities, jncluding orgenise selection and
terseting screess, gene transfer mathods, and movel
chenical deeign and syathesis; (b) prodect sad
procese vesearch,. focusiog ow vector desigs end
streie jeprovement, process optimisation. sad the
developasnt of sselytical methode; (c) preduct ond
process developument, vizh ewphssis on jumobilised
biecatalyote and computer-linked bioprecessing and
contyol; sod (d) downstress processing,
perticulerly the menipulation of erganieme to
jsprove the efficiency of downstream eperations.

In ite next rowsd of recruitment, LS will need
preject lesdere and sssecisted staff i o number of
fielde, including molecular biolegy, micrebisl
shysiolegy, biechenicel eaginearing, end orgemic and
snolytice) chemiscry. Details from:

Dr. Ceoffrey Nolt, sensging Aivecter, LN
Biopreceseing Ltd.. Research & Development Contre,
The Univeveity of Kest ot Centerbury, Kent CT2 7PD.
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Porteos Intersationsl is at 29 Chesham Place.

Leadoa SVUIX BUB or os 01-245 6144. 1a the US,
Portos lstersatioss! Inc.'s offices are at 1128
Sizteesth Street W, Ugshiagtoa DC 20036 or oa (202)
833 4344/5/6. (Extrected from Biotecheology
Bulletia, Vol. 4 He. 11. December 1985)

Imiseat eavir at rel

Last Bovember & briefisg report prepared by the
U.S. Ceseral Accowsting Office (CAC) for the
Comsittee on Science and Techmology. iduntified
87 biotechaslegy research projects isvolviag plassed
release of gemetically sltered organioms into the
esviresmest (see table. pages 44 and 45). The
report, sotes that USDA is swpporting these and 691
other biotechsolegy projects with $40.5 nillios for
fiocal 1964 gnd 1985. The table, pages &4 and 43,
was prepared by Newswstch from the recest GAD
report, and lists 87 deliberate-release prejects
plasmed by Agricwltural Experiment Stetioms in 28
states. CEshanced charccteristics are being
dereloped, at least in port, by recombimsat DA,
except where woted. Risk sssessment is the opimion
of esch project resesrcher. Of the 87 empevimests
wader developmest, 76 involive mo foresees hazard:
10, & "very mimor” or slight dasger. Is omly ose
project is the likely risk “uskmown™. (Sowrce:
BeCraw-Nill's Biotechuology Mewswatch.
2 Decesber 1985)

Bill to permit export of moa-US-spproved druge

A U.8. Sesate committes hos approved
legislstion that would sllov American cospsmies to
export drugs wot yet spprovec is the U.S.A. to st
least 15 indrstrislized nstions that license thes
first.

The Bill, $. 1848, sow goes to the fsll Senate,
whare one predicts it will have so trowble pessing.
Rowever, opposents of the bill. including the
American Public Neslth Associstion, snd the
Intersationa) Chemicel Workers Union - which
represents many pharmaceuticsl employees - call it
"immoral™. They ssy it sets up s double standerd,
whick violstes Americans’ bssic belief that the
heslth and safety of cossumers abrosd is oo less
isportant thas that of U.S. users. According to the
pharmsceutical and biotechmnology isdustries. which
support the legislatios, eventusl pasesge would
incresse U.S. exports by $400 million to $500
millios & year, asd crcste 8,000 to 10,000 mev
jobs. (Extracted from WcCraw-Hill's Riotecheology
Wewewstch, 2 Decomber 1985)

» will fand 'focussed’ Archasbacteris
T2oearch

A fiva-yaar, $12 willion US govermment vesesrch
progreame oe Archaebacteris hes just feaded its
firet project. The Offjce of Waval Resesrch (ONR)
vecestly swerded $220,000 to Ds. Johs H. Barcss,
Universicy of Vashingtos Sescttle, to study the
exotic micre-orgenizes, which he reporte cas live st
deep-ses temperatures sbove 250°C.

Archaebacteris produce ensymes capable of
catalysing Piochemicel resctions ot temperatures for
higher then those of coaventional orgamisme., sotes
Ds. Thease D. Brock, University of Wisconsin,
Nadison. MNe points out that ensymes fros
thermophiles ore more steble st coaventional
tewpesctuves, heance con confer long shelf 1ife on
coumezciol products. Noreover, ot high
teuperatures, the surface tension ans viscosity of




water decrease, eshascisg fermester performasce.

And witd w0 evergy seeded for cooling, the resctios
can vrun faster rad chesper. Givea such sdvastageous
parsmeters, specific straime of Archeebocteria cam
be barsessad to such large-scale processes as waste
trestwest and actal-ore lesching. O the latter
stose, some research is alresdy wrder vay with ose
archacorgenisn,. Relfoledus sp.. vhich can scavesge
metals at 90°C.

Eventually, sczordieg to its selicitation of
RYSSt proposals. the Vavy sees Posgibls payoffs inm
“applicability of the Archacbacteria to the
biotechuolagy of biceensers, bicdosimeters,
bior;actors, biofouling, biocorvesice. amd
materisle ..." Dr. Barces's project ie estitled
"Melti-disciplisary Stuiies of Archsebacteria froms
Subngrise Nydrotherssl Cavirommeats.” Ne will
dredas wp the ergenions from Pecific-oce:s deep-sea
Jeats offf the coast of Vashington, where they live
ia water that resches 350°C te A00°C. The
rcsearch sobmersible, Alvie, will aspirate the
bigh—temperature, low-density weter from the vests
at bottem depths of some 2,500 u., where the extrene
pressures keep the weter fluid. (Sowrce: WeGraw

Rill's Diotechnolegy Bevswatch, 16 December
OTA to take amother look at biotechmology

The U.S. Office of Techaology Assessment (OTA)
hos initisted a project called "New Developments in
Biotechnology.” The 28-mosth assessmest, which
begas officially om | October, will prodece
techoical memorands, bockgroend papers. snd small
reports, plus sn oversll sssesement volwme.

Throwghout the sssessment, OTA will examinme
technology with sn eye to predicting its directiona
sad importance. Although OTA has mot yet selected
defimite topics, project leader Lowise A. Williams
wotes that her office has received some specific
requests from Cosgressions] committees. Among the
iosues likely to be included ave:

= Federsl funding of basic, geweric, applied, and
vriok assessment resesrch;

-~ Patents (including, possibly. deposit
fequirements);

= Internstions) comcerws, such as esport cowtrol;

- Social relevance of products (such ss s ssleris
vaccine) sod hov to facilitate techsology use by
the Thisd World;

~ Patients’ rights (20 what extest showld people
retein owmership of products derived fros their
tissues or fluide, and vhat sre the ethicsl and
legal remificetions); end

= Uthicel jssuves of gens therspy.

OTA might also assess the quality asd sccuracy
of biotechnolngy informstios reaching the gemersl
public. This could include s case otudy of seversl)
representative high schools to deteresine vhat
students sre being tought abowt biotschmology.

OTA jatends to produce s veriety of
comparstively short docwsests, esch teilored to »

particolar topic. (Emtracted from Bio/Yechmology,
Vo). 3, Decowber 198%)

A variety of strategiees to stimwiste
bjotechnologice) B & D are sttrocting the attencion

of researchess, entrepr s, ond (]
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capitalists. State guverssesnts are incluwding in
their budgets sllocatioss tea imorove the faculty and
facilities of sciemce programmes in bigher educition
imstitutions and to establish statevide sdvenced
techaology programmes. These programmes oftes
includie regional bigh techoology ceaters that stress
sévanced recearch is biotechaology and other
techaology-oriested fields, iwcubstor facilities for
start-wp coupasies, finascial sssistance to swpport
basic and applied research efforts, techmology
tranafer mechasnioms. and other forms of techmical
and business assistasce.

State aad local officiale hope that these
imitiatives will help prompt the development of
prodects snd techmoiogies vith commercia’ potestial,
vescliting in entrepreseurial vestures ass offshoots
of university research projects and the
establishmest or relocation of high techmology
conpanies. To assist in the development of sev
industries. state goversaeats throughout the couwstry
offer tax and other fimancial incestives. employment
training progrems. cossvitisg services os regulstory
and warkeving cossiderations. and fimascial
assistasce.

Benefiting from regionsl resources

Coupanies searchiog for a site to set vp shop
or to relocate should evaluate s variety of
fectors. For exsmple, the accessibility of
research- or productios- oriested corporastinns ins
veloted fields is am important considerstion. Local
corpirstions can prove valustle for techaology
transfer and as sources of licensing sgreements to
develop snd market the tecbsology asd products of
start-wp compamies. The presesce of high technology
research parks or industrial corridors is also an
sttractive stiribute based oa their techaology
transfer possibilities, support Facilities such as
incubstor spsce and computer t es. and support
sesvices such as technical snd business counseling.
adwinistrative assistasnce, and joint conferences and
symposia.

Local scadenic institutionms offer library
resources. lasborstory facilities, educstional
opportunities, employee traimning programses, and
consulting sgreements. High techmology companies
commonly cluster sround msjor resesrch universities
and medicsl centres.

In addition to evalusting the individusl
attributes and special features of & region,
developing businesses should scrutinize the oversl)
sttisctiveness of the region. For example. does the
state and/or local goversment take sm sctive
interest im prowoting the regior £o mew industries
snd is murturing their develovwent? Has the
govermment taken awny specific initiatives to
stimulate sctivity is biotechmnologicel 2 6 D or
other high technology fields? Doea the goversment
sdaquately support enisting businssses by
nsinteining the region’s trsnsportstion setworks?

Is gemera)l, vhat jo the business climate, ond
wvhet i the cost of opersting a business in s given
region? In the "Sinth Asnual Study .of Gemera)
Narufacturing Climetes of the Forty-eight Costignous
States of America™. prepsred by Alezander Gramt &
Co., 48 stetes were compared and ranked bassed on 22
veriables "considered by manufscturers ss key
weasures of a state's sbilicy to provide »
productive environmest in the future”. The
voriables focused om "the cost of doing Dusiness and
ovailaditity of salected resources”.

Tax incentives offered by state and locsal

govermmente vary, offering al) or partiel enemption
on items such 8o corporete inceme, lend coosts,




copital iwprovemeats. foreign-source imcome, raw
materisls used is manufacturing. and inveatory.

Louisisss:

The state of Lonisiams is actively supporting
biotechmological activities im on effort to
streagthen sod diversify the state’s ecomcmy. The
Lowisians Scieace and Techmology Fouadatiom is a
public ageacy that seebs to eshance commwmicstion
and Yoster technolony transfer among
technology-based industries. State officials hape
to build on Louisiass’s lesdcrship in medicine snd
agricelture by sttracting compsmies sctive in
disgnosisg ssd trestiny disease, iscreasing crop
yields, sod imp-oviag emimal sZochs.

State funding for biotechmologicel research
progrsames has bees proposed at a level of $10 to
$50 milliow asewslly. A plamaed Bictecheology
lastitete will eaphasize vaccine production, geme
selection snd mutation to isclate orgasisme with
com. ->cial potestial, and fermestatios amd product
purificatioe.

Louisisns Stuste Upiversity has proposed the
development of a cestre for bdiotechmology rescarch
in Betos Rouge to purswe resesrch in gemetic
engineeriog. fermestation, mewrobiolegy.
biomenbranes, amd food sciemce. A $125 millios
esdowvnent by the Pensington Nedicsl Fowadstion will
fund 8 bicmedical resesrch centre, also st
LSU-Batos Rouvge.

Marylamd:

The Baltimore~Veshingtos Common Msrket,
including Marylawd, Virgina, and the District of
Columbia is howe to 55 biotechwology compssies amd
more that 220 biotechanology-related support asd
service firms. Nigh techmology companies thst
locste is the Basltimore-Vashingion ares sre often
attrected by the extent snd variety of research and
informatios resources clustered im this vegioa:
the Wations) Institutes of Neslth, incleding the
Wations) Camcer lastitute; BASA: the Beltsville
Agricultural Research Center; the Food ssd Drug
Mueinistration; the Rstioss] Buresu of Stamdards;
the Faval Medical Center and Research lnstitste, and
the Arey Medical Diocengineering Masesrch and
Development Ladorastory st Fort Detrick.

Noatgomery Cousty spossors the Shady Crowe Lifc
Sciences Cester. » resesrch pork devoted to heslth
care and other bdio-sedical-relsted sctivities.
Locsted vithin the Shady Crove Camter is the CentCer
for Advesced Research i» Biotechsology, s joint
project of the University of Meryland, the Recionsl
Buresw of Standevds, and the cowety. The
Corporation for Techwology Traising, s privete
orgenization in Mostgowery Cousty, wilis provide &
Vebour force trained for specific jobs im high
technology isdustries.

In eddition to estadlishing the Center for
Advanced Research in Biotechnelogy, the University
of Weryland is cresting s wniversity-wide programms
in bjotechmology, which includes the Insticute for
Bietechnology, loceted on the College Pcrk compus.
The woiversity’s Inscitute for Marine Biotecheology,
to be situated st the school’s compus is dovatows
Baltimore, will co~eperate oe prejects vith
Naryland's Ses Crant College and the Fations)
Aquerium. The Institete for Bietechmology’s
biosedical research sctivicies viil be perforeed in
conjusction with the Universiry of Neryland Medicsl
School im Baltimore.

The Francis Scott Koy Necical Center. being
developed by the Baltimcre Bconwic Development
Corp. 834 Johwe Nophine Universiy, will juclude o
bionedical businese pors with fnceduror fecfilitiee

for emerging companics. The Maryland icience and
Technology Ceoter. a planned &66-scre pars in Bowie,
is a joiot vesture of the Unmiversity of Meryland
Fousdation and the Carly Capital Group.

Michigan:

The Nichigan Biotechnology lertitute was
established im 13532 with fuods from the Michigam
Economic Development Authority and the W.K. KEellogg
Fowsadation. [t ‘s dedicated to the
commercia..zalion of biotechnology in the state. Is
an effort to exploit the stete's vast woodlamd
resouries. institute-spomsored projects stress
research ir egricwlture, esergy. chemical prodects,
weste treatmest, forest products, sad pharmarewtical
indcetries.

‘he iestitute is plasning to buwild its owm
resesrch cestre wear Michigsa State University. It
will also fund studies at the University of
Nichigan, Michigan Techmologicel Usiversity, asd
Michigen State Usiversity.

A $1.5 millios éonstios from Dow Chemical Co.
will be uwsed by the University of Hichigas to
upgrade its teachinmg and research facilities in
chemiotry and the life sciences. Umion Carbide
recest)y provided s $999,.990 grest to the Michigan
State University Pesticide Ressarch Cester.

Tennessee:

The Appolachian Regionsl Commiseion provided
$1.2 milliow in funding to establish the Tenoessee
Techmology Foundation in 1982. This private,
non-profit corporation sssists emerging techmology
cenpanies obtsin needed financial resources sad
locate & site for their business. The primsry focus
of the foundastion has been the development of the
Zaoxville/Osk Ridge Techwology Corridor, which dravs
3ts resources from the peighboring Upiversity of
Teanessee, the Oak Ridge National Ladorstory, and
the Tensessee Valley Authority.

The foundation has expsnded its efforts to
isclude planned B & D facilities in NMesphis and
south central Tensessee. To aid im this expsmsion,
the stote legislature allocsted an additions)
$2 millios to the foundation is 19835,

A plasned $65 million resesrch comsplex to be
located in the Biowedicsl Research Zomne nesr
downzowe Neaphis is scheduled for completior in
1986. The development vill benefit from the wesrbdy
Universicy of Tesmessee Center for the Health
Sciences. WBashville will be the home of s proposed
31 scre office and research park for health core
induscries.

ussa

Nev bacterial enzyme beseficis) to livestock
preductios

Production of dry bacteris ensymes has begun ot
8 Turkeostss Food sntidiotics plest. This mew
oroduction jo intended for the emsilege of
prectically oll types cf coerse fodders; it
lrrm- their quality and extends their storsge
Vife.

"Retoept” in s highly effective compound
developed by scientiote at the Institute of
Wicrobiology and Virology of the Coasskh SSR Acadeny
of Sciences. It jo prepsred from lactic acid
bacteris cultures and vhem it is jotroduced to s
food meso at deoignated doses it imcresses ite
sutrient properties.

Repudlic otock bresders have evalusted the
merite of the bacterial ensymes, which prewote




increased yields, weight gains and wool shesvings.
(Source: Isvestiya. 23 July 1965)

Bybrid cell productios in USSR

Soviet hiologists have suwcceeded in fusing
yeast cells vith ssimal cells 20 that the ressitant
vousual celle with two and sometimes more suclei snd
werged protoplese have lived for about s mosth is
laboratory coaditions.

Pused cells usunlly die vithin 24 boers, but
the sciestists are coafident that their cells have
kept livieg and functioming for just as loug as they
bave beea sble to watch the processes of istersctios
betueen the isgredients of swth cells that have a
single membruse esch.

It is the first time that gemetic emgimeers
bave nenaged to produce cells frem such avolutiossry
distant components zs & microbiss cell and sn saimal
cell.

According to ewe of the resesrchers of the
Institute of Moleculer Biolegy of the USSR Academy
of Sciences. such cells ace wot yet Wybride sisce
they have differest kinds of muclei asd caseot
reproduce.

The scieatists look at such cells ss & model
for studying the finest processes of iateractiom
between clemests that sre evoletiomsrily far apart.
The studies are importeat to solviang the prodlem of
tisawe compatibility and breeding mev varieties of
sgricultural crops.

The probles of cell recomstructios from
individual molecules has long held the interest of
rescarchers vho ere sow making just the first stepe
to cracking it. But they have already been able to
use the method to iavestigate the strwctwre of manmy
genes of plants, bacteris sed emimsle. Such
sedicinal preparations as inselin, somstotropin and
interferow are commercislily produced from tacteria
with is-built heterolog 'l Tesp ible for
heredity. Plsst selectionists have slso Desm asble
to produce the interspecific hybrids of cultivated
tobacco, potatoes, tomstoes snd cebbage with their
wild-growieg kin. (Sosrce: TASS, 24 July 19835)

Rydroges—producing bacteris

A hydrogen-producing becteria discovered os the
Kemchatks peninsule forwe the basis of s biological
system developed by Soviet scientists st Moscow
Usiversity for the contiswows productios of hydrogen
and oxygen from water. The crgesisms wtilise solar
emergy. The Soviet tesa, led by Professor
Varfolmeyev, hopeo to perfect the systes to permit
the biological production of feel hydiogen.

(Sosrce: Europeas Chewicsl News, & Fovember 1985)

C. RESEARCN

Researeh on hemen gemas

Gene mutstions test

A techaique that con determine §f DNA comtsins
swy sutstions is being developed by V. Thilly of
Kessechusette Institute of Techmology. The
precedure requires only 10 wl of blood, sad could be
sensitive enough to detect print autstions snd vhet
coused the mutation. The test assumes that certain
regions of the gesome sre mere owoceptible co sttack
by ene mutages than others. Kach mutsgen is also
sosumed te covse a characteriotic mutation pettern.
If ¢ Vidrery of mutations covsed by o given mutogen
con be buiit wp, it sheuld be fessible to identify
the sutegen respensible for sny mutations ebserved
in bleod celle drawn from a peteon’s fingertip.

Details of how the wutatioa spectrs are obtained

have wot bees made public. At presest. the test
would be prohibitively expensive. adout $5.000 per
persca. If the test can be perfected, however, it
may have a8 itvact on prevesting birth defects and
could ideatify demage dome by mutagewns that & vorker
was exrosed Lo os the job. (Extracted froa Sew
Sciestist. 31 October 1985) -

Cystic_fibrosis marker mepped

Cesetic engineers sre closing .u o cystic
fibrogsis (CF) disecase from two directions -
disgnosis asd therapy. Two U.S. RED firms have
independently locsted a chromosomal marker poisting
to the still-wamspped CF geme. and » microbiologist
has cloned ose of the genes coding for ome of the
disease-related cuzymes. Scientists workiag with
Collaborative Research, Inc. (CR), Lexingtom. Nass.,
and Integrated Gemetics. Inc. (IC), Fremingham,
Nass., reported sepsrately that they have sarroved
the locstion of the CF gene from anywvhere oa the
hus.:s genowe’s three Billion DNA bases to
30 million. IC's director of geaetic disease
research, Dr. Kethavive V. Elinger, pinpointed the
elusive CF gese to the short srms of chromosome 21.

Cystic fibrosis af. licts primerily Caucssisas.
swch a8 sickle-cell asmaenia singles out Blacks and
Lesch-Nyhan disesse strikes ;:wish children. Owe in
2,000 Caucesisn isfents is borm with CF, sed most
victias die in their teens. Tes millios Americsns
carry the CF geme, but as the disease is recessive,
both pareats mus: be carriers to pass os the levaal
double-dose of DNA.

There is o cure for CF, and it coammot be
disgnosed presstally. Desth is wsuslly csused by
progressive pulmomary Jestructios or iafe-tiow by
invading Pecwdomonss seruginoss bacteria. These
pathogens secrete large bui ld—ups of alginic scid, a
viecous mucus, which must be expellied from the lums
by frequest psinful bouts of heavy back-slapping-

1o recent mosths, Dr. Asands W. Cnskrasbarty,
Uaiversity of Illicois Nedical Ceater, Chicage, has

isolated and complietely d as ensy involved
in the bacteris) synthesis of algimic acid.
Chakrabarty's Psevdomosss hosph

¢ 4 L | 4
isomerase, is 1, e peirs long, and can be
ovarproduced under "s very stromg promoter”.
Presumsbly, this is what the bacteriwm does, lodged
in the Yuags of CF patiemts, secreting sigimic acid
son-stop. "Ve sre mow cheracterizing a nusber of
genes that sppear to me» close together with
phosphomsancee, and hope o overproduce many other
of the slginic ensyses”. Chakrabarty seys.
explaining that slginic acid jo commercially
importast ss s thickener in the food isdustry. It
is mow extracted from sevage.

The two Nassachusetto-based R6D firms both
trached isheritsace of the CF gene marker by
screening the DNA ju blood ssmples takes froe
fomilies with a strong incidence of CF chiléren, ond
finding iz them mucleotide sequences thet nstched
cleavage-site potterns in random probes -~
restriction fragment length polymorphisms.
Collaboracive Research vorked vith
Ors. Lap~Chee Towi snd Menuel Buchwald ot The
Rospite) for Sick Children in Torosto, who studied
tvo generstions of 50 corrier femilies. Integreted
Genetics analysed the genomss of some 2350
individuale, 26 of them CF patiente, in closely
related fonily pedigrees smong Amish, Nawnowite and
Huttevite communities in the U.8.A,

In CR'e Consdion fomilies, the marker PHA
sequence ves found to be co-isharited in 85 per cont
of CP-afflicted offopring; im the 1C souple, %% per
cant., Fow both research growps vill try to find
another such osquence on the far side of the gene




and theo sarrew their "welk™ dowa tha chromoeome
watil the lethal gene is lecated. This wey take
"several years”. says Ci‘g Pr. Reles Denis-EKeller,
after wvhich pra~uvatsl diageesis snd evestwal
treatment Jor LY cheuld be pessidble. Neamwhile,
both companies bave spplied for patents covering
theiv idestificetion of the CF locus snd eventus!
appreeches to disgnesis. (Semrce: NeCrw-Hill's

Bioteckaslogy Bevewstch. 4 Fovember !

h::“m‘ ridonas shed light oo suteimmuse

A

ionene 4&i are mysteriocus ailmests
thet couse the body literally to attack itself.
Their cause is wvaksswe, but recest research by 2
Tel Aviv Usnivrrsity scientiet bas shows how a»
infecting agest. such as bacteria, msy trigger the
condition.

Tound nsinly in young wemen of childbearing
sge, awtoimmes disesses bresk dewe the immune
system. Inetsad of preducing setidediee te fight
infection, victine of seteivmmes disesse produce
“sutosatidedies™, b’ch attack bealthy tissuss ~ che
skin, the jeists, the cestral servewe systes, or the
kideeys. Nnadreds of suteimmume discases bavse been
idestified, but one of the woet sarious is systemic
Tupus erytbametcsus (SLE), which affects the kidasys
ond ney lesd to resal failure and death.

Pr. VYehuda Shoenfald, professer of medicine ot
Tel Aviv Usiversity’s Seckler Vacuity of Nedicime,
working vith Dr. Robert §. S-Wwerts aed
Dz, David Stollar of the New Zngland Nedical Center
i Boston, has wsed the hybridens techmique to
desonstrate the nechanise of bisding of
», A‘L T ;° l “

Bybridonss were first developed in the
0id-1970s by Dr. Cessr Nilstein snd
DPr. Coorges Kehler, vicsere of this yeor's Nebel
Prise is medicine. The technigue favelves three
steps. A mouse is stimuisted to produce s
porticeular sstibody. Thea the souse Iyupbocytes sre
fused vith mslignant mouse celle. The colls
rasultisg frem the fuoios, called bybridemss, have
the chorecteriotice of both parent colls; the
maligeset calle mehe them cagpeble of reproducing
iofinitely, and they are sble to geserste the
specific antibeody desired.

Shoenteld snd his collcagues were ssong the
firet te produce humes hybridomss., wsing Iymphocyies
from patieats with SLE, whe arve, 00 to opesh,
sivesdy jumnsised ~ sgainet themselves. The two
scientiste veed the NCAs produced by these
hybridenss, o8 woll so sutesstibedies frem the SLE
patiente, in emperinmente with tuberculesis bocteria.

Previous resesrch had shows that twberculovis
vas sssecisted vith sutoimmee disesss.
Avtosntibodies bed been found in TB paticats, osod o
vaceins uoed ageinet TB d iamuse sywptems.
Sheanfeld and Bis co)loagues shoved that the
aseecistion wveo velid, snd belped to define the
sechonise woed by inveding ageste te trigger
sutoimune discasn.

Shoenfeld hopes these discoverien will one day
lesé to trestmsnts for SLE aed ether sutoimmwme
sfflictions. WMo aloo veats to spply the bybridems
techniqus te cancer vescarch. "Ve hove swecosded in
producing o hybridens ueing colle fream s wemen with
breset concer, which secreter meseclonsi antibedies
sgeinet brasst conces sntigens”, be safd. Verkisg
with Professer lafs Keydar, dasn of the
Ceorge 8. Vige Pacuity of Life Scicnces, ond
Dr. Amwew Bizs of the Secklery FTaculty of Nedicine
Depertaset of Nistalegy ond Coll Bislegy. Shecefald

demoastrated that the astibodies from this bybridoma
react with the sntiges from & msmmary Cwmor vires
from mice. (Extracted from Europesa Sciemce Bews,.
39-10 (19%5))

Uslisited lespth genes for protein esgiaceri

"Proteins mature mever sav” - in asy desired
lesgth - are the predicted prodect of as inside-omt
geve-sssenhly system vader develnpment at the
Califormis Institute of Techmology. Last sprisg at
the Anericam Associatios for the Advascesest of
Science meeting. CalTech's Joks B. Ri:hards
deocribed his etratexy. vhich involves separstely
systhesizing short segmests of the desired geme,
closing them in 8 vector. tremeforming s host
organism for smplification of the sequesces, thes
liskiag these wp into loag chaims.

Since then, Richards’ methad has raeched &
voiat whers be and his graduste stedesnts sre putting
tagether the 297-base-peir gese for plastocyanin, an
elect fer p in that is & hey player in
plast photesysthesis. This proteis, ha explaine, is
sesviag o0 s demonstrater model, wsing kaowe
sequences te check out that the system "for making
proteine wicthout goinmg back to the chromosume™
veally works.

They are imserting three 100—base fragmests of
the gese - which they symthesized by coding for its
9 amino scids - into plasmid pBR1I22, ons stretch at
s time, making wwitiple copies of the closed vehicle
in RLocherichias coli, then joining the sequences to
sssesbie the totel gene.

After & segment bas been clomed into the vector
sad smaplified, Richards explains, the plasmid can be
opened at buwilt-ia restriction sites, which im ure
sct as vocipiest ends b which subsey
odd—on segments of the strectursl gess asres
inserted. (Extracted from NcCraw-Rill'’s

-

Siotechoslogy Bevovatch, 2 Docamber T3I3)

Nigtempey es hormosss

Neocd of the DIVA within the cells is coated vith
proteing knows as histomes. Althowgh Cheir
exiotence has long bees kaown, sev studiss suggest
that they sve much mors versatile snd influestisl
thas hod been supposed.

Histones contain & high proportiom of
positively cherged smino scids, sllovisg thes to
bind to the mepstively charged growps otuided along
the "bockbome”™ of DNA. They may sct 86 8
chromosens] “gluc", wrepping wp DBA the' isn’t baing
actively decoded into protein; and ther probebdly
protect their parcelled DNA molecwles from demeging
chonicals ond rediation. In sddition to scrented
voles, & previowsly uwarecogeised sctivity of
ajstones mey sow have bess wacovered.

The ovid for hist 39 kormoses hss been
gothared by Robert Reichhert and Hows Jormvall ot
the Kovolinske Insticute in Stockhelm, together with
Nichoe! Zoppesewer of thas University of Sesrlendee
in Weet Cermeny.

They report thet ¢ hormone produced by the
thymus glond, kwown a9 heusoetstic thymus hormoes
(NTH), sesme to coneist of twe histomes hoowr as N2A
snd RIB.

The thymme glend io involved in the proper
developmest of the jumune system, and WTN jo one of
the hormenee tast sllowe it to perferm this vole.
But vhat WIN does s et so Smporteat ss the
discovery thet it seome to consist of tve histenss.




This suggests thet other histewes may alee act as
bormeses is other ways asad places.

The three sciestiste Lacked wp their conclusios
that NTR reslly §s sade of the twe histoses ¥y
lecking at these prateins’ smine acid sequences in
detail. They idestified variows swnggestive
eiwilarities batusen the histenes' sequences oud
iwporteat parts of some well recegaized proteis
bormenes. (Cxtracted frem Bew Sciestist,

28 Boveaber 1983) A

Bunes retroviruses asd meitiple ocleresis

Meltiple sclerosis ie a tregic disesse of the
mervous system which mestly surfaces when its
victime are i®» cheir late teems or sarly twemties,
cansing progressive edilitation watil deeth adowt
20 yeare loter. Despite many years of istessive
vesearch, sobody knows exsctly vhat causes amltiple
sclerosis (NS), snd there is wo cure. Infection by
a vizus is the prime swepectid cauwse, slthough
virsses are believed to be involved i s rather
rowwd-shout wey, sud »o single "NS virus™ sppears to
exist. The presaumed isvolvewest of viruses in NS is
in the sews again thenks to a ¢ h tesm which
inciudes Robert Cello - co~discoverer of the virus
that cawsc>s AIDS (Watwre. vol. 318, p. 15%).

Rilary Koprowski. Robert Cslio ame eight other
menbers of ¢ tesm drawe from the US Natiosal C [

-9 -

Viral isfection is believed te "trigger™ this
suteimmunity.

Sewe viruvees night trigger autoiammaity by
infecting the cells of the iamsme systes direct) .
isterfering with their proper fuactioning. Others
wight damage infected cells sufficiently te release
coupoasats of the cells that sre sormally hiddes
frem the izmune systen. These perfectly sormel cell
conposents would sppear fereiges te the immuse
cystem. 00 would be sttachked.

Astibodies that bind te seversl vireses swch oo
mcssles virws, Epstein-Bary virus and others, ere
feund at higher levels ia the ceredrospinsl fluwid of
peeple vith NS than ie heslthy pecple. Variows
viruses. or bits of them. such as their mucleic scid
gesones. have bees fowad 30 the braims of NS
victims. The protesos of some of the swspect
viTuses have bees shows to be similar ia parts to a
protein found in wyelin. This might explais why
such viruses should indece sutoimmuwnity sgsinet
nyelin: but wo sisgle comsistent camdidate for the
supposed NS virus has ever emerged.

With this in mind, sciestists have turwed avey
from the search for s specific WS virus snd become
incressingly cowvinced that a variety of differest
common viruses might be adle to imitiate the
disesse. According to this ides some people sre
[ jically predisposed to contract WS when viruses

Imstitute. the Vistar Institute in Philadelphie. and
the Universities of Nioni in Florids and Lend in
Sweden. suggest that & vires similar to the AIDS
virus way be isvolved in cawsing NS.

They have found reised levels of sntibodies
sgaiast the celedrated NTLV viruses in the blood and
cerebrospinal fluid of people with NS. Tho NTLVs
are respomsible for some humss cascers and sleo
AIDS. (WUhether the AIDS virus reslly does belong to
the WTLV csategory is still s matter of some
controversy.) The resesrchers also claia to have
detected mucleic acid "releted to but distinct from™
that of the WTLV viruses in & few cells tsken from
the cerebrospingl flsid of NS sufferers, although
the evidemce backing wp that cleim is as yet rather
weak.

The evidence supgesting that some sort of
fiofection, or infections, are respossible for the
disease hoe bdaes conviacing for s losg time. Is the
Foroe islands, for exsmple, the éjscase ves waksown
watil) British troops arrived inw 1940. A fev yesrs
fater the islanders began to fall victim to & seall
NS epidemic.

The incidence of the disesse varies throwghowt
the world, being more commos in temperste regions
then mesrer the tropics; and wigrasts to warwer
covntries take their fscressed risk with them unlease
they lesve before the sge of abeut 15. This
suggests that some childhood infection or infections
are to blame.

The marvous systew of NS sufferers is
proprecssively damaged by o process knowe se
"denyelination” snd the resulting breaks in the
insulation bet proé the symptonms of the
disesse ~ such o8 problems vith vision, poor
co~ordination, Jeck of balgnce snd, evestuslly,
death.

The myelio does ot seem to be destroyed by
vire) infection directly. 1lnstesd, it spperestily
folls victio to o0 "sutoiamene” sttach. io which the
body’s jamwne systen begine te destrey ite owe
oyelin as if it vere part of cone foreige orgseism.

such as measles virus, Epstein-Barr virws. herpes
viruses. influensa virus and so on, infect thes
during childhood. The evidence jmplicating the HTLV
viTuses 9o far is reslly no stromger tham some of
the evideace alresdy sccumulsted to incriminate
various other types of virus. Ustil it is backed up
vith more coavincing detsils it will be treated with
great cavtion. (Extrected from New Scieatist.

5 December 1985)

l-terleﬁi-z Teceptor gene atructure

The struct.'re of & geme importest in regulating
the body’s respouse to infections and poseibly
cancer has been determised by s tesm of resesrchers
at several imstitutions headed by Warres J. leossrd
of the Natiosal Isstitute of Child Meslith § NHumas
Development, Bethesda, W3. The gese encodes the
receptor for isterlevkin-2. Both interleuvkin-2 and
ite receptor play key roles in stimulating the
growth and activation of T-ceils of the immune
system. The gene consists of eight exons spansing
sore thes 25 hilob on chr 10. It is s
complicated gene, vith three different transcription
sites, the possibility for slternstive messenger RNA
(aRNA) splicing. and st least three different
polysdenylation signale. "VWe conclude that perhaps
o8 nony a9 18 diffesent wature sRBA forme can be
produced by this eingle gene™, the resesrchers soy.
"The events thet regulote which of these sliiAs sre
sede and vhes remain Lo be elucidated™. (Sowrce:
Chenica) and Lagineering Wews, & Wovember 196%5)

The diphtheris tonin conld be weed 4o s»
seticencer drug. sccordiag to resesrck corried owt

at Deston Univereity Nedi:s) Center. A modifieed
diphthosia tonin hao been sreduced by reneving the
binder for diphther.s-sensitive colle ond replacing
it with o horwone for giphs-welenecyse stinuleting
hormese (MSN) NBN recoptors eccour o the surfoces
of sslovecyte celle. which con grov wrcontrelledly
te produce melignont melonsms. The medified tesie
killo melisnent nelsncns colle growe in culture, but
dose ot sffect diphth rig-oonsitive celio, which
fack NEN reeptere. Ne ili-e¢ffectes ware observed




wvhes guines pigs were injected with 1,000 times the
lathal dose of modified diphtheria toxin. The toxis
wight slo0 be modified to kill T cells respossible
for orges rejection, soma forme of levkemis .od
sutoimmuse disesses. (Extracted from Sciesce Wews,
23 Septenber 19835)

Yrass splicing

RPA spliciag of codons from different gemes hao
been discovered by researchers at Yale University,
Rassachusetts Imstitute of Technology and the Polish
Academy of Sciesces. Swuch trass spliciag mey
combive exous (coding eeguents of gemes) from
verious geses even vhen there are so shared jatros
(noncoding segments of gemes) segments. (Extracted
from Science Kews. 14 September 1985)

Protein prodection switched-off at certsin leve!

Nigher orgavioms mey switch off productios of
proteins vhen the smowst of s costrol peptide
vesches a certain level, binding to alNA to block
forther trsmecriptioe, according to Dr. Y. Alomi of
the Veizmase Institute. Studies with sinise virwe
(Sv40) jadicate that cost proteis symthesis is
regulated by the peptide aguoproteis that binds to
aRNA when it roeches a certaim comcestrstion, Ia
the suclews, incomplete copies of alRBA are formed
becsuse the sguwoproteinm biads to it immediately, aod
this provides s feedback to switch off productioa of
any wmore mRNA. (Extracted from New Sciestist,

12 September 1985)

Bew method to lsbel gese probes

A wos-vadiosctive vay to label gene probes has
been developed by J. WcCee of Oxford University.
The techoique is 8 refinement of biotin lsbeling of
probes. developed in 1983 by D. Wrrd of Yale
Usiversity. Researchers css bind proteims to the
biotin to produce a colour change whes the compound
DAB is weed. The colour chasge is too slight ts be
detected if only s few gemes are presest. The new
technique adde hydrogen peroxide to bind to the DAB,
snd this allows s heavy mets] surh gs gold to bied
to the gene. Silver grains can then be wade to
precipitate st the site of the gold to make the gene
probe resdily visidble. The procedurs tskes
24 howrs. (Extracted Sfrom Wew Sciemtist, 17 October
1985)

GCenee linked to heart attacks

Califormia Biotechnology Iac. of the US has
revealed that ite scientistes msy have usravelled
some cluse ss to why soms pecple sre more
susceptible o hasrt attacke tham others. The
concern soid it has éiscovered three gesetic morkers
which hove "s strong correlation™ to susceptidility
to a heact attack, These ore deing incorporsted
into progmostic teste for high riek vstisats.

The cospany, in collsboretion with
Dr. Cerd Asemen of the University of Vestphalis in
the Pederal Republic of Cermeny. exsmined sbout
200 patieste and found thet 40 per cent of those vho
bod previcesiy suflered from o hasrt attack had ot
leset one or two of the high-vick sarkers. 1o the
"sormel” pepulistion. usly 16 per cont of pecple
possese these two nerker genss. The third ssrker
wee ssoecisted vwith o decressed viok of heort

atteck, sding to ¥ here. (Kntrected froe
Surepgse Chenicel News, 21 October 1983)
[4 ) RBA

The BUA melecule ¢-1 act a0 sa sutocatalyst to
connect short RNA pelocules into longer ehoine,
sccording te T. Coch and A, Zoug of the University

of Coloredo.
acted both a» genetic material asd catalyst.
discovery of catalysis by RMA means thst proteis
eazymes are pot the osly bislogical catalysts. swd
it indicates that RMA way play a vaciety of roles in

Thus, RMA is early life could heve
The

woders cellis. Hesting RMA to disrwpt its folded
structure and slloving it to cool produces BNA
chains. Similer resslts might be obtaimed by
chasging the iom costeat of the surrowsding
solution. Infectious REAs knows as viroids
reproduce themselvez as repetitive chains, and then
bresk into smaller RMA mulecules. (Extracted from
Bew Scientist., 3 October 1985)

Biological membrase fusiom

The fusiom of tiological mesbranes has been
wodelled by scienmtists at the University of
Grosingen, Metherisnde. Fusios of mesthrases is
essentia) for the trassport of saterials into asnd
out of the c21l, but the mechanisa of fusios has so
far remained uskmows. Artificial surfactant
vesicles fuse in much the gsme vay as sstursl
vesicles. The fusios of membranes in these
artificial vesicles vas studied dy adding some
solecules that absord or ewmit fluoresceat light.
The vesicles only fused vhen dipicolinic acid vas
sdded to the mixture. Vesicles 22C om in diameter
formed sggregates. but did mot fuse, vheress
vesicles 320 oa in disweter fused to forms vesicles
2-3 microns in diemeter. All aspects of the
two-step fusion process sre sot yet usderstood.
(Ext-icted from Bew Scieatist, 24 October 1985)

Proteip to stisulate grouth of human blood
vessels

A protein that stimulates the growth of human
blood vessels has been discovered snd produced in
pure form by researchers at Harvard Medicsl School,
who have named it anmgiogemin. It io the first kunowm
orgsn-formiog proteis to be identifiod snd amalysed
genetically snd chemically. 1t was firet isolated
from humss colon csrcer and has slso been detected
i» normal human liver tissue. In ladborascory
studies. it stimulsted the growth of capilleries inm
fertilizsed hens’ egge and rsbbit corneas. The
resesrchers reconstructed the gene thet directs the
syothesis of angiogenin ins the laborstory. msking
possible mass production of the prctein vis new rDNA
techniques. Large quantities of emgiogenin will now
be availadle for further study. Tie protein
consiote of s siagle chain of 123 smino acids and is
very similar in structure and chrwmistry to
ribonuclesse. The discovery of sngiogenin msy lead
to a new way to fight cancer, vhich must generste
sev blood vessels to survive. A belter
understanding of the production of blood vessels may
make it possible to ishibit the process and theredy
starve the cancer. Asgiogesin mey help speed cthe
healing of bones, tendons, wounds snd intractadie
duodenel ulcers, (Extracted from New York Times,

27 Septewber 1985 and Vewvesweek., 7 October 1|

Technique to costrol geme espression

A mev techanique to control the espreseion of
any oingle gane vithin o cel) hoa baen developed by
vesesrchers st Stomy Brook, New York Stete.
Antisense RWA g used to block empression of a
gene. The use of promotors to ephsnce the
production of s gene product has beea pessible for
severs] years. Astisemse RWA blocks the
transcription of RWA into & protein. Tha expression
of the gane onp? §n L. coli is maturslly regulsted
by production of the sntisense RNA. Ic io wot cleer
if this mechanion i ot vork in more sdvenced cells,
but resessrchers have deen sble to suppress
expression of tle norws) sctin gone using antisense
RFA. Experiments conducted by llarbe:t Jackie of




AIDS Research.

Tibingen. Federal Repudlic of Cermamy. with fruwit
fly enbryos isdiceted that gatisesse RNA cas prevest
gene expressions througheut & higher orgasise.
Aatisense RNA may e wseful in tresting camcer by

blocking the actioes of omcogemes. (Extracted from

Pew Scientist, 10 Octoder 1985)

Throabi detectioe by radiocactive MAs

Brookhaves Natiosal Leboratory has developed
radicactive mosoclonal antiplatelet antibodies to
detect thrombi, which caa cause heart attacks,
inpeir Timh circulation and coatridute to the
rejection of trassplasted organs. Since thrombi
contasin many platelets. vescarchere decided to test
the astibodies’ thrombi-detecting abilities in dogse
(humss platelets cross-resct with dogs'). The
entire test took 24 hours, but vhea the resesrchers
wsed a frogmest (the sctive zite) of the antibody,
it cleared from the blood is two hours. As the
sotibody clears from thae blood it csuses & clesrer
picture of the clot BDecawse background redicsctivity
in the blood is looser. (Extracted from Indmnstriastl
Chenical News, Bovember 1985)

Oncogene linked to stomach cascer

Japasese resesrchers have discovered & mev
oncogese vhich they believe is sssociated with human
cancer of the stomach.

The DBA used in the team's experimests was
clowed directly from tisswe surgically removed from
the stomsch tumours of patients at the Mational
Cancer Cestre io Tokyo. The tesm trassfected
WIS 3T] cells - mouse cells which sre used as an
ssssy to detect "trsnsformisg™ omcogemes. The
trasefected cells produced tumours vhem injected
into mice vith s DEA probe. Researchers idemtified
hunsn sequences expressed im ceils takes from the
tumours, snd to demomstrste thst the transforming
sequence ~ the section of DA which csuses the cells
to become cancerove — was of human origis.

The sev oncogene’s transforwming sequence
consiets of nearly 60 kilobase pairs, making it the
loagest discovered in human DNA (the aversge length
is sbout 50 kilobsse pairs). A more sigmificant
dilference is that tae omcogene is pot howologous to
the ras gese family to vhich the majority of the
saturally occurring transforsing gemes thus far
discovered ia humsn tumours belong. The researchers
establiched, however, that it is closely relsted to
v-raf, 8 retrovirsl oncogeme which csuses cancer in

wice. (Extracted from New Sciestist, 24 October
1985)
Pasvwonise-velated findinge create sev problems
» grow € -

Certain AIDS patients, snd others with
conditions related to AIDS, sre ot riok for
unusually severe rsspirstory infections smd
complications, due to 5. posumosise and
N, ioflvensse. sccording Co s study just reported in
The article entitled "Community~

o) T scterial Pu ise in W 1 Men:
Presumptive Bvidence for s Def-~ct in Nost
Resiotance” is vrittes by Cla., 3. Murste,

Nark J. Auit, and Richerd D, Neyer, from the
Divieioos of Cemeral Interns! Wedicine snd
Infections Disesens. Deportuent of MNedicine,
Cedors~Sinai MWedical Center-UCLA School of Medicine,
Los Asgeles, CA.

The otudy, which took over three years, wes
besed o 16 nele patients adnitted to the
Cedoro-Sinei Nedicel Center, A1) had documented
peewmococce! or B. jnflisen paswaonia - none hed
svy conditions knowe te Iacresse the riok of
complicotions. Seven of these potiente were
hesesenuele. When coupored to hetervosesuel

costrols, the homosenusl group had 3 much higher
cosplication rote. includiag & much higher frequency
of sctercmia, complicated primary icfectioes.
eultilobar involvenent. loager astibiotic therspy.
and a loager defervescence period.

AIDS is presestly defined by “climical criteria
seflecting & defect in cell-medisted immunity
occurving in the adsence of s kmowe cowse for
dininished response”™. Nowever, the Centers for
Disease Costrol (CDC) atates that “"this case
defimition say not include the full spectrum of AIDS
menifestations.” This study explores this uskoowve
dimepsion. in 8o attempt for further defimitioa.

The vesults of this stedy sre sigaificant -
this is the first amalysis at"empted thet sssocistes
AIDS or “pre-AIDS™ and a defect is host resistsmce
to certais pyogemic 1afectioas, im this case
specifically S. pueuncmise and §. influenzse.
Although the vast msjority of AIDS research to date
show opportemistic infections associated with T-cell
dysfuactios, recest studies have increasingly shows
sboormalities in the B-cell function as well.
According to the suthors ci this article. "ferther
studies of B-cell function snd phagocytosis should
be dome to elucidate the defects in host resistssce.”

For further infcrmsrion costact the publisher
of AIDS RESEARCH: Wary Asm Liebert. Insc..

157 East 86th Screet, Mew York, M) 10028.
(212) 289-2300. (Source: WNews Relesse, October
1985)

Lipidas may preveat infection by WTLV-11l wirus

A combimation of lipids could prevent infection
of humans cells by WTLV-I11 virus, which is
isplicated in the development cf AIDS. uesearchers
from the National Cancer lnstitute. Yale Usiversity,
the Usnivereity of Florida and Praxzis Pharmsceuticeals
incubsted human periphersi-blood lymphocytes,
BTLV-III virus and the lipid combinssion AL 721 for
90 per ceot plus cell protection. AL 72) comtsins
neutral glycerides. phosphatidycholine snd
rhosphatidylethanolamine in 8 7:2:1 ratio. snd cen
extract cholesterol from cell membraves.

A test to Jetect antibodies to the HILV-1I1
virus has spparently deen developed st Cambridge
University. The test uses an isolste of the
WTLV-11% virus repliceted in cthe Karpas T-cell
line. Serum samples sre incubsted with
acetone-fined HTLV-111 concected T-cells. These
cells have been lysed Dy the sction of the virus.
The eatibody-virus complexn which results is
detectable by perozidase or flvovescent stasiming.
(Extracted from Cligice, 1] Occober 1985 snd

Chemica) snd h.;uuls News, 18 Movember 1985)

Clinjca) trials for AIDS trestment

ICH Pharmsceuticals snd Lastwen Kodsk have
started large-scale humaw clinics) trisls for & drug
to trest AIDS at New York Umiversity/Cormell hedical
Center, WD Andersos Hospital. the Usiversity of
Southern Csliformia (Los Asgeles), the University of
California (Sem Diego) and the University of Mises.
The firme will gest the effectivensss of ribavirim
om 350 petients with AIDS-related complenes.
Ribevirin vas daveloped by ICH g0 & broed-spectrum
antiviral, and has spplications sgeimst various
virally induced disesses. ICM ond Kodak jointly
operate the nucleic scid research institute, which
io rasearching o vide rangs of entivirs) compounds.

(Eserocted from Chemicel Nerheting Reporter.
7 October 1983)

AIDS [ {{]

The esistance of AIDS im Africe is sCi)) Che
source of grest controversy. Letiustes of the




prevalence of the disease are made by ramdom testing
of blood for astibodies to the AIDS vires. They
suggest that the disease is spreading from ceatral
Africa to westera and southern ports of the
contisent. Some sciestists dDelieve that the tests
lead to an overestimation of the prodlem. There is
coatroversy. too, about how the virus is trassmitted
ie Africa. 4 third key questios is whether AIDS is
Africa asd AIDS elgevhere are the seme or differenmt.

The majority of cases of AIDS in the US and
Kurope are stil! smong homosexval men, but iw
Central Africa. especiatly the capitals of 2aire.
Ruands and Uggada, the disezse affects mes and womes
almost eeually. This fact slone makes it vitally
important that scieatists kmow for certain emsctly
bow the AIDS virus is tramsmitted in Africe.
According to Dr. Asee Bayley of the Umiversity of
Zawbia in Lusska, AIDS ia Africs is the same as AIDS
asywhere else, but given its prevelence smong women,
others have doubts.

Nany resesrchers believe that the AIDS virus
originsted inm Africa. Myros Cesex, of the Harvard
School of Public Health in Boston, has isolated &
virus that infects captive msecagues and produces a
disease in the moakeys that resembles AIDS im
bumans. The virus, vhich he has called simian
T-lymphotzropic virus type III (STLV-III mec),
resembles the human AIDS virus which Robert Gsllo of
the US's Wational Cancer Institute in Bathesds,
Naryland, 1abelled humsn T-lymphotropic virus
type III (MTLV-III). It resewbles it both in
sppesrance and behaviour. STLV-1I1 too has s
preference for T cells, hence the term
T-lymphotropic.

According to Eesex, various regions of the
denes muking up HTLV-III god STLV-II1 are cheaically
very close, having similar gesetic codes. Essex
hypothesiszsed thet the AIDS virus might have first
affected monkeys, before being transmitted to a
bumap being in wvhat he refers to as & "rare”
evolutionary event.

Egeex looked for antibodies to STLV-III io the
blood of African grevn wonkeys, the species most
prevalent in those regions of central Africa ino
which AIDS ie found. He found that 40 per cent of
the wiid sonkeys tested were positive for the
simisn~virus antibady. Ussex has since shown that
the virus infecting African green monkeys (which he
calls STLV-1I1 ACH) i3 very similer to STLV-I1I mac.

To take this story to ite logical conclusion,
Essex looked for s relationship between STLV-III AGM
and WTLV-111, He found the antibodies of about balf
of the people he tested in the US, who had st some
time scquired AIDS anctibodies, reacted with STLV-1II
from African green monkeys. Of the Africsns he
testrd, 97-100 par cent had sntibodies that rescted
with STLV-I11 AGH.

These experiments have convinced msny that the
AIDS virue that is wvresking desth in the Vest is o
sutated form of the virus that is apparestly endemic
in African green monkeys. A related piece of
evidence is that WTLV-1, o leuksemias virus which
Essex says in another mesber of the human
T-iymphotropic virus family is also thought to have
originated in Africa.

Whet Africen eciantiots connot understend is
why this "rare” evolutionary evest should have been
confined so long to Zaire.

Another sajor piece of vvidence 1inking AIDS to
Africe is that entibodies to the AINS virue have
been found in dDlood that has been stored for some
yesrs. The stored sernm samples predete the
wmergence of the disesse in the US. Nichord Tedder

of the Niddlesex Hospital im Losdon, bowever,
telieves that the tests used to detect sntidodies inm
the stored sera were more primitive thas those
available mow. (Extracted from Mew Scieatist,

28 Noveaber 1985)

Promisisg drug againet sleeping sick

Ooe recest object of adulation is a chemical
called 2lphs difluorametbylorsithine (DFNO); the
disesse it cures is sleeping sickmess, but it could
be effective against other tropical parasitic
diseases, some virus infections and even bowel
cascer.

DFN0 is made by Nerrell Dow Pharmacsuticai, who
developed it with Mew York Usiversity amd Pace
Usiversity i» Mew York. Like sany caocer drugs, it
ishibits the growth of sll fast-dividing cells.
DFM0's secret is that it is osly slowly ebsorbed by
aormal cells, while the trypsnssome parssites
("trype™) which cause sleeping sickmess absord it
rapidly. Tryps change their sotigens to evade the
body‘'s immune system. DFNO stops that. It prevests
the tryps building mev antigens snd allows the
immuse systea to catch up.

In the Sudao, one WHO-gponsored trial cured 97
out of 100 sleeping-sickness pstients, in some of
whos the parasites had become resistant to other
drugs. In some, aleo. the parasites had invaded the
centrsl pervous system, making the condition
difficult or impossible to trest by other mesns and
sending the patients ioto comas (hence the pew
drug's nicknsme - resurrection drug).

Preliminary tests suggest thet DFMO is slso
promising agsinst more than one stage of the life
cycle of the malaris) parssite, and sgainst the
different kinds of tryps which csuse Chagas' disesse
in Central and South Americs snd leishmanissis in
the Middle East. DFMO might work agsinst some human
virus infections, notably cytomsegalovirus (CwV),
wvhich can kil! transplant pstients. Dr. Stano Tyms,
wvorking in the virology department of St. Mary's
Hospital in London, hes shown that it cam arrest the
grovth of CHV ic lsborstory cultures without
dsmsging the humsn cells io wvhich the virus
replicetes. (Extracted from The Economist,

19 October 1985)

Treatment in sight for tropicel diseases

Mslaris, the most important psresitic disesse
of the tropics. has benefited from some dramatic
strides in research in the past iwo yesrs. Among
the breskthrougiis has been the cloning of surface
costings of the sporosoite stage of Plasaodium
falcipsrum, the organism responsible for the
severest forms of malaris. [Experiments with snimals
have shown that sp fnoculstion with the synthetic
sporoscite coat triggers the body's immune systes
into action. The latest report of the World Health
Orgonisation’s Special Progrsame for Ressarch snd
Training io Tropical Disesses predicts that s
vaccine "should goom be resdy for initisl) tomicity,
tolersnce and efficacy testing™.

Other resesrch has identified antigens on the
surface of different paresites jo their ssexua)
stages that may otfer some protection. This work
could provide smother approach to makisg o vaccine.
Nesnwhile, moncclional sntidbodiee have been wsed to
develop a einmple, species-specific ssesy. called the
Zavals test, which identifies sporosoites in
jofected mosquitoss. This test could becose o
powerful tool for momitoring the spresd of differnt
types of parseites.

The "mspping” of the immune system's resposse
to malaris is aleo promsising. Resestchers,




swpported by the epecial progremme, have idestified
sz astiges of . falciparum, exhibited whes the
perzsite leaves 3ts EEE. the red blood cell, ia the
bumas liver. Researchers are slso smalysieng sad
idestifying the sequences of smimo acids is the

so~called S-satigens, waich the achizoat stage
releases.

New drugs agsins’ malaria - the first for 30
years -~ are coming cut of work that the specisl
prograsme is supporting oa the treatment of malaria
vith drugs. Owe movel drwg is gisghsosu, the active
iagredient in & Chinrse medicinal herd, Artemisia
svsus. Chimese scieatists have studied the compound
and some of its derivatives. They show thsat the
cowpounds work quickly against msslsris ceused by
| &8 hleiun- parasites that are vesistast to
chloroquine, the drug moet commonly takea to prevemt
sud treat malaria. Measwhile, the special progremme
is trying to ist t five ph ical companies
in developing compownds to destroy the parssite'’s
schisoats]l phase is the blood.

Is other potestially importast research,
scientists have cultivated the extra-erytdrocytic
{outside the 1ed Slcod cell) stages of Plasmodium
vivazx, paviag the way for the development of
screening techeiques for compounds suspected of
being sctive agaimst the parasite in the tisswe.

Schistosomiasis is amother disesse whose
mysteries sre graduslly being solved. Oze hopeful
sign is that scientists have induced immumity is
vets by imoculating them with particles of
parasites. They mow hope to test the respomse to
astigens embedded in lip . Astibodies from
rats infected with Schistosons mamsoni kill the
parssite is the test tube, but so far there is no
evidence that the same thing bappens in live
animnsle. Howvaver, mice vaccinated with s high dose
of irrcdisted parasiteas sesmed to become more
resiotant to subsequeant infe~tion. Resessch
strongly suggeste that humsns do develop immumity,
but sttespts to pin dows the type of immune response
responsible have beea unsuccessful. Aay vaccine
sgainst schistosomissie remains a long vay away.

Laprosy is the disease for which research on »
vaccime has wade the most progress. Tests os human
volustears have shoun that inoculstions of killed
Feobuuri- lepras are safe snd effective. 1In

enesusls, suthorities have begun testing 8 vaccine
consisting of killed M. leprae and BCC agsinst
60,000 peocple exposed to leprosy in their homes.

One reason for the success is thst the vhole, killed
orgenise produces an imsune reaction. However, the
report lists 3eversl areas of basic research that
needs to be dose. One would be to investigate wvays
to engineer Escherichia coli and other organiems to
produce the satigens of . leprae. Vork must aleo
be done os disgmostic kite, nh on further
understanding of the immune system’s resction.
Resssrchears also meed an animal mudel to snabls the
study of how the dissase damsges its victims' nerves.

Vilerissis 5o o group of disssses caused by
filerisl worms end tramsaitted by bloodsucking
flies. The most nororioue is onchocerciasis, or
"river blindness”, vhich affects about 40 millioce
penple. Despite the gravity of the probles, mo safe
drugs esnist for tresting large oumbers of people.
Hovever, s the past two yesrs, sciestists supported
by the special progremme have screened thousands of
ccapounds in snimaln. Two of thes are almost resdy
for tests in humans. The most promising is
invermectin, an sntibiotic derived from Strsptomyces
svernitilia, Neaswhile, vresesrchers have detected

orial antigens in the body fluide of pstiests,
This vesearch opens the possibility of developing &
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techaique to disgnose the discase in the serum,
before ite effects take hold.

African trypanocsomiasis is swother disease with
de atiag e « but with 0o adequate drugs
for treateent. Research here is focusiang on tests
to detect infectiom early. The prodlem with
diagnosis in the field is that, in infections of
Trypanososa brucei gaabiease, the oumber of
parssites in the blood varies greatly from day to
day. Parasites may be difficult to spot, eves in
large ssmples of blood cnamined usder the
microscope. Sciestists workisg for the special
programme have developed a centrifuging technique
that coscestrates amy parasites is a blood sample.
This is still lisited, hovever. by the “on-off”
sature of the disease.

Some potentially useful drugs are comiag out of
research. One compound. am orsithime decarboxylase
ishibitor adninistered in combinstion with an
satibiotic. tured mice of infection by Trypascsoma
brucei drucei. Pharmacewtical compavies are msov
carrying out further trials. Neaswbile, two of the
100 compounds screemed by the programme have proved
sctive.

Chagas' disesse is the result of infection by a
South Americas trypsmocscome T. crusi. MNost of the
research is coaceatrated on coatrolling the vector.
the triatomise or "kissing bug™. Screesisg tests in
the laborstory ha.t idestified 21 compounds
potentially svicable for ridding tramsfusion blood
of the parssite. In snother project, sciestists are
testing & diagmostic kit based om monoclonal
astibodies. (Extracted from New Sciestist,

2 Jamaary 1986)

Research on animsl genes

Leaser livestock

Production of fst-free livestock is now
possidble, thanks to s novel technique developed by
biockewists at Britain's Hsmosh Resesrch Institute
io Scotland. Led by Devid Flint, the resessch team
has developed a serum contsining antibodies which
attack and destvoy body fst.

The serus containe 8 mixture of sntibodies,
sach of which is sble to bind to specific sices - or
antigens - on fat cells. PVat cells, like other
cells, have s lipid bilayer meabrane. The
antibodies attsch to antigens thst sre unique to fat
celles. Once bound, the sntibodies mark out the fat
for destruction. Mowever vhat happens to the desd
fat cells has yet to be fully escablished, but Flint
believes that they are degraded to free fatty acids
which circulate in the bloodstrean. Flint
speculstes thet free fatty scids may provide energy,
or building blocks from which body cells other thao
fot celle are formed.

Tn tests carried out on sheep the resesrchers
found that spart from destroyisg the snimsals’ fat,
the antibodies also promoted the symthesis of
protein.

S0 far, work at the institute has focused
meinly on sheep. The resesrchers injact the snimsls
with fot cells tekes from rete. The sheep then
produce antidodier to the rat cells that cam be
raised in vitro. Theoretically the Cechnique cam be
spplied to any epecies - pigs, pouliry, shaep, or
avens humans, Viint explained.

The prospect of slimming down obese husens with
s oingle injection is obviously sttractive, but
there are & number of complicetions.

.




For ome, there sre difficulties in raising
human antibodies. though Flist expects that these
will be overcome in the mesr futare.

The other major fear is that fat, osace it is
destroyed. may get deposited inm arteries. leading to
bigh blood pressure and heart disesse.

Bavertheless. the snissli-bssed vesesrch is
pragressing well. snd Fliat expects that ¢ cial
trials vill begin within sboet three years, with
prodects reaching the market-place two years later.
{Extracted from Mew Sciestist, 5 Dy ber 1983)

Pertile male wmekes history

A report is the Jourmal of the al Society of
Nediciwe descrides the first sciestifically attested
fertile nule and her fosl. The swinsl gove birth in
1981, Four years later Ruizhang Rosg Xiwgim Yang.
Wuedi Cai and Jus ¥ei,. of the Institute of Cemetice
in Beijing, coufiraed that the mother was indeed a
true bybrid smle, sad that the sire of her filly wes
probably s doakey who had beew stabled vith the mule
for a Jomg tiwe.

The mother died ins 1983, but asslysis of her
chronosones showed that she was without doudt »
bybrid. Im particelar, her two X-chromosomes were
clearly ose of horse and ose of doskey. Her
of fepring. called Dragos Foal, had 62 chromosomss,
the same pumber as a doskey, and both of her
X-chr vere doskey. HRer sire was sssumed to
be the dovkey femiliar with ber mother, 50 she had s
complets set of doskey chromosowmes, but she also had
seversl paired donkey by . The cooclusion
is that she received the paired chromosomes froa her
mother. The mother slso contributed some horse
chromosomes to her foasl.

Interestingly, Dragon Fosl looks more like s
chimsers than o hybrid. That is, she shows a
pastchwork of horse, donkey sad mule characteristics,
rather than a blend.

Exactly hov the dem’s mixture of horse snd
donkey chromosomes segregsted to form a fertile egg
is mot clear. Hiatorically, stories of fertile
oules recur and have & common pattern. Ao ides
called affinity could sccount for this pattern. If
the mule's paternsl set of donkey chromosomes were
to otick together through some kind of affimity they
might a1l be extruded in the egn’s polar body after
agiosis. The xeternsl set of horse chromosomes
would zhen be present in the egg., woitiog to be
fertilised by either & horse speraatosoon, to
produce 8 horse. or by s donkey spermstosoon, to
produce snother sule. Unfortumately for the
affinity theory, Dragom Yosl, the first proven
offspring of a mule. received horse and donkey
chroaosonss from her mnther.

Dragon Posl is now four years old, and "is
strong emough to plough a field by herself”. She
slso shows etrong cycles of oestrous behaviour, scd
may be fertile herself. (Source: New Sciestist,

3 Octoder 1953; -

Jaligiish protein detects calciom

Cemstic Informetion Esperimental Lsborstories
of Eyushu University Medical School has clomed the
gene for ssquorin, s jellyfish proteie imvolved in
calcium-dependent bioluminescence, Im collaboretios
with Chisso Corp.,, Tokyo, it is expressing the

protein fr. @ Acquoris victorie im Lecherichis coli
88 the fir 3 step I» developing & photometric

essey. (§ ; NMeCraw-Nill's Biotechuolegy
Fowvewateh, Fov [4
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Teaichrome charscterized

Pright yellow tunichrome pigmeats aelectively
coacestrate certsis wetsls is the dlood cells of
tesicate marine orgsnisas, accordisg Lo resesrchers
st Columbia University, whe have mow isolated swd
characterized a temichrome for the first time. TB-1
is the major compoment of at least four major and
four minor polyphenclic yellow pigaents found is the
bleod of the twmicate Aacidis migra. which
selectively coacestrates diea from er.
Other tunicates coucentrate other metals such as
iron, siobias, tentalem sod meugamese. TB-1 was
isslated vader snserobic conditions wsisg
centrifugsl countercurrest chremstography. Ite
structure has bees determined wsing chemnical and
spectroscopic methods. The vesesrch may help
clarify the diockemical role of vasadium, which is a
required trace element in husans. (Extracted from
Chenical and Engineeriong News. 1& Septesber 1985)

Secoed zeserstion gese transfer in plants

In receat years scientiste have focurzed
considerable attention on the development of
transforestion syztems for higher plasts. Im 1980
B. 2. Davey and co-workers st t¥e University of
Nottingham showed that dicotyledenous plant
protop lasts could be directly transformed by the
introduction of Ti plassid D¥A isolated from
AMgrobacteriva. Initislly Davey tried
poly-L-orsithime - which had been successfully used
by Japsaese workers to obtain reproducible virus
infection of isolated protoplasts - to stimulste the
uptake of plasmid DMA. However, the frequescy of
transformstion is 1980 wvas only sbout 1 is 100,000.
Since thes, vericus additional chemical stimuli
(iocluding polyethylene glycol) and delivery systems
(such as liposomes) have been tried with little
sigoificant incresse in trsnsforestion frequency.

Recently Ingo Potrykus and collesgues at the
Priedrich Miescher Institute (Basel, Switzerland)
reported the development of a highly efficient
wethod for the direct transfer of DNA to plaat
protoplasts. Approximstely two per cent of sll
colonies they recover without selection are
ctrasosformed. This dramstic improvemesnt is due to &
combination of equally importsnt fectors. including
treatment of the protoplasts with s high voltage
electric pulse (electroporation). optimizstion of
the polyethylene glycol concentratios, sddition of
polyethylene glycol after the DNA, and the
application of s brief hest shock.

These results could seriously tempt mawy plant
moleculer biologists to give up using whole
Agrobacteris as the delivery sgent for the
tramsforaation of plant protoplaste. Such
co-cultivation gemerslly gives transformstion
frequancics on the order of one pet cent, snd it
does mot work st sll for s number of epecies. MNore
jmportent then the slight impro in freq Y.
electroporation sppesrs to work on both dicotyledons
snd mosocotyladons. Plast sciestists should also
find it sasier to work wvith isolated chimeric DMAs,
which can be produced in guantity, retaer than
depending on the imsertion of desived genes into Ti
plesmids.

High frequescy geme tranefer sleo provides the
opporcunity to obtein cells trensforned for more
than ose trait (co-tramsformation) by incubstios of
the protoplaste vith high conceatrstions of DNA
tepresenting the desired genee. This eliminstes the
need for eleborete plaseid conetructions.
(Extrected from Biotechnology. Vol. 3, December 1985)




Cottoa grows in Texam test tebes

While growieag suspessiocs of cottom cells in
culture, Texzs Techaical University researchers
noticed that the previouwsly usdifferestiated calli
began to send ost filsments. Prof. J. R. Coodin emd
co~vorkers st the biology department wio made the
observations are hoping to isolate the geses
responsible for the filsmeat growth, develop a wodel
system for cellulose syathesis and evestuslly put

wodified genes back into the plast. (Extracted
{m NeCraw-ill’e Biotechmology W ch,
3 3)

United e.rikedr;?e-entn soybesws from
Single somstic cells

United AgriSeeds, Isc.., has encceeded in
regesersting vhole soybeso plants from single
cells. The technique should cut development time
for sew varieties by 20 to A0 per cest, says
Roderick W. Stacey, the firm's presidest. The
company plans to field test the first crop of
regenerated plans during the 1986 groviag season,
with distribution of improved varieties following as
soom as 1989. The AgriSeeds team that removed the
regeseration roedblock was hesded by
Dr. Jerome P. Rench. Their paper sppeared is the
Bovesber 1985 issue of Im Vitro/Cellsler &
Developmental Biolegy. (Extracted from

NcCraw-—Hi11's Biotechnol Newswatch,
7 December 1985)

Cesetic engineering: - progress om herbicide-
resistast crops

Development of commercial crop plaots resistast
to particular herbicides is an carly goal of
scientists involved in plant biotechnology. The
latest step in that direction has been takes at
Monsanto, vhich disclosed a genetic engineering
technigue to make plant ceils snd whole planie
resistant to the herbicide glyphosate.

Robert T. Praley and Dilip Sheh of the biological
sciences group inserted s modified geme thst codes
for 5-enol pyruvyl shikimste~3-phosphate synthsse
(EPSP synthase) into petunis or tobacco plant cells
to yield plants resistent to the herbicide
slyphosste, the sctive ingredient in Monsanto's
Roundup herbicide.

Developing crop plants resistant to particulaer
herbicides could lesd to increased sales of those
herbicides. Farmers who plant seeds of such crops
would be locked into using the herbicides. But
these seeds slso wvould be a boon to farmers, vho
could sov them snd then treat the fields for weeds
wvithout affecting the crops. Farmere might be sble
to rely for tots) weed control on fewver applications
of smaller smounts of fewer herbicides. Such seeds
might be on the sarket by 1990.

Praley and Shah told the Internstions] Congress
on Plant Moleculsr Biology in Sevaasah, Cs., thet
they cultured cells of petunis plante in medis
containing glyphosste. Working with Monsanto
colleagues Robert B. Horsch, Harry Klee, and
Stephen G, Rogers, they isolsted snd grev mutant
cells that would tolerste the herbicide. The
Monesnto tean also had insctivated the part of the
plsenid gene thst produces the plant tumore of crows
gall di . The r chevs regenersted vhole
tobscco plants from disks of lesves they hed
infected with the bacteria. They showed that the
plents wvers resistant to glyphosste.

In eimilar research, Calgene scientiets
Creg Thompson and Willise Riere jsolated an arvoA
gene thet codes for glyphosste-resistant EPSP

syntheee from Sai 1ls typhisuriom sfter grosing
the bacteris in ;iyphnu-conuhln sedivm, They
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smsouaced their resulls in February to the Veed
Sciemce Society in Seattle snd to the Recombimant
DHA Coagress im Sam Frascisco. Calgene sciestists
hove since inserted the geme into tobscco. soybeas.
tomato, and oilseed rape plant cells.

Calgeoe scieatists have also isolated s gene
for resistasce to bromoxysil. wade by Frawce's
Rb3ae-Pouienc. The wechamism for the berbicidal
action of bromonysil is wnclear, but it may isvolve
ishibition of & quinone-dinding proteim in the
eleciron trassport chain of photosysthesis.
Currestly. in research for Rhme-Poulenc Agrochiwie.
Calgene is exploring several strategies for
inserting the gene into sunflower plast cells.
RbSac—Poulenc has sigued 8 comtract with SeedTec
Intersatiosal, Woodland, Calif.. to develop
sunflovers with high oil costest.

In other resesrch, Calgese has joint plens with
Phytogen. a» sgri-Dusiness comp Pasad

y in P .
Calif.. to develop cottos plaats resistaat to
giyphosate. Calgense also has signed sgreemente to
develop herdicide-resistant soybeans for Nestec, the
research ara of Nestle. and herbicide-resistant
terwip rape plants for Xemirs Oy of Fimlend.

Elsevhere, vorkers at Molecular Cemetics,
Ninnetoaks, Minn., have cultured corn plant cells in
media containing Americen Cyanamid’s imidazolinone
herbicides, isolated resistant mutant cells. and
grown resistant plants from them. The company
resorted to this spprosch for corm, which is »
®onocotyledon, because A. twmefsciens ivfects only
dicotyledons. <{(Extracted froe Chemical asnd

Engineering News, 11 Movember 1985

Effective micro-injection to plaate

Calgene has successfully applied micro—
injection technology to plant gemetic engineering.
Micro-injection has been effective im transferring
genes to mammel cclls but has wot been efficient in
transferring DMA into plants. Calgene researchers
microinjected foreign genes into tobscco c21ls and
integrated foreign DMA in cell cultures grown from
injected cells. integration of the foreign PNA vas
schieved in up to 14 per cent of the samples that
were sicroinjected. MNew microsssay techmiques were
developed to detect DMA snd REA jo single plant
cells. Previous methods required severs) thousand
cells for nucleic scid detection. Calgene believes
micro~injection could be used to geneticslly wodify
ceresl grains such as vhest, rice snd corn. It mey
also be useful in transferring biochemically
uncharacterized sulti-genetic traits such es stress
tolerance or disease resistance. (Extracted from
Chemical lurhtiu_. Reporter, 16 September 1985)

Sugsr-cane makes its ows nitrvogen fertiliser

Brezilisn scientists have shown for the first
time that s variety of sugsr-cane fizes nitrogen
diractly from the air. Dr. Johanns DEbereiver is
the leading light in the nitrogen fixation resesrch
progremme conducted under the feders) sgriculturs!
resesych organisation (EN-BRAPA). Two yesrs sgo.
at & research station outside Rio de Japeiro, ber
team planted four differeat cultivare of sugar-cane
in 30~)itre pote. After s year it beceme clesr
that one of them, CB 47-89, was tsaking in more
nitrogen than the other three. The most recent
tests show thet CB 47-89 containe the equivslent of
30 per cent of the sofl nitrogen - on astonishingly
high uptake for any plaat ~ when the soil has lost
only 15 per cent of ite origine) mnitrogen
composition.

Conclusive proof came from s» enperisent with
the heavy isotope of nitrogen, N-15, Pertiliser
lebeited with N-15 was added to the soil of both the




test crop and to s costrol plast vhich wvas kaowe mot
te fix mitroges. The isotope coecestratios im the
test crep proved sigaificastly lower them in the
control, indicsting tdat the test crop was getting
nitreges frem some other source thaa the soil.

Dr. Dibereiner's tesm is waclesr sbost how swch
soa—nodule forming plants as swgar-case fix
witreges. It hee fouwnd p~aant-bacteria associatioss
in the Teot systems - moetly a vhest. serghus and
ssize. Four mev Azoepirillum asd ese mev Bacilles
species have beer discevered.

The Axospirillem becteria infect the rests asd
issculated strains have been cetablished uader field
conditions on the reet serfaces. Yet the sciestists
have bees unable te prove that these dacterisl
associstions are respessible for moet of the plant’s
wpteke of sitroges from the eir.

Amoug the husdreds of commercially svailable
cultivaze CB 47-89 is met very pepular; il gives a
good first yield but thes taile off badly. It is
pessidle that older cultivars night preve to be good
fizers. If seger—camse cas be bred to yield fully
vithout witroges. the saviegs vould prove hege.
(Extracted from The Ecomemist. 2 Wovember 1985)

Plent gesetic_resesrch model

A weed is the mustard family may provide o
valuwable sodel feor plaat gemetic research, according
to research cerried nut st the Califersia Institete
of Techaology. MNost plaat gemomes have largs
smowats of repetitive DEA of unkeows fuactios
scottered in Chowssnds of copies throughout the
chromosousas. Hasy plassts have estire copies of
their aatire set of chromosomes. Acabidopsis
thaliana, however, ccstsins ooly | per cest ss much
DES a8 wvhest, and 0.5 per cent as mucw of the
repetitive DHA sequences. The plast has 8 life
cycle of 5 wveeks, s only five inches tal) aod
prod th ds of ds per plact, maxing it
very suitable for resesrch. Isdividual geses are
similar to those in other flowering plasts. and
genes of interest cam be essily located in the sasll
geoowe. Proteins are costrolled by fewer gesas thes
wormsl in Anbid_gzoi.. Yor example, chlorophyll's
light-hasvesting protein is produced by Cthree genes,
compared to the 16 or sore geses used is petumiss.
(Extracted from Sciewnce Wews, 21 September 1985)

Chemical to rg-lan plest geses

A nev chemical that regulates plant genes to
iscrease photosysthetic «fficiency is beimg
developed by USDA’s ARS. DCTPA is & mintere of
2-dieshylaminosthylchloride and 3. 4-dichlorophenc),
snd spparently scts to imcrease carboe storsge in
plants. This carbon acte ss 8 rav meterial for
synthesis of proteins, fate, etc. The compound
could sllow imcr d food production vorldvide.

The compound’s operstive mechanion hes not yet besw
determined. Soybeswm yields ross 35 per cest afier
trestment vith the chemical, including & 68 per cen:
incresss in proteis content sed a 20 per ceat
incrnase in fot content. Cottom imcreased boll) set
80 per cent. Naturs) rubber costest of gusyule rose
100 per cent sfter traatmast with DCPTA. (Exgracted

from Chemics) Merheting Reporter, 1§ November 1985)

Research on yeset and fungus genes

At the conference os Clobal Impscts of Applied
Nicrobiology held in Reloinki in svtves 1985 jt vae
reported thet D. Kandassmey and Mis collesgues from
the Cencre of Advanced Studiee iw Agricultursl
Nicrobiology st Temil Nadu Agriculturs! Usiveresity
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(Coinbatere, India) have studied the response of
chili plasts (Capsicun ansum) to inocslstion with
vesicular-arbuscular (VA) mycorrhizal fuagi and’or
“phosphe-bocterias™. They irnceulated either in the
sursery alose or firet in the mursery and ageins
after the plents had been trassplanted to the
field, Using Clemms fasciculatum and C. moszae as
the fuagal aiztere — with or withowt Bacilluse
species a8 the bacterial partaers - they fousd ie
sll cases that imeculatios resulted in sizaificantly
eshanced seedling height. root length, leaf
productios, and dry weight. But with ss sverge
yield of 9866 kg/he of grees chilies (compared with
6750 kg/hs for comtrols lacking imoculant), they
concluded that VA mycerrhizse added ia the mursery
alose vas as effective as istroducing the fusgi ia
the field as well. Direct weaswresests of
shosphorus and nitroges shoved that the wptake of
these elements vas heightened, too.

Parallel experimseats icdicsted that
VA mycorrhizse aad Bacillus species also have o
bemeficial effect os shoot length and dry weight of
okrs (Abel b lestus). Although these tests
were carried out 3 pots, the resesrchers expect to
achieve similar results in forthconing field
trisls. (Extracted from Rio/Techwolegy. Vol. 3,
October 1985)

m-." sagyme

Explorers in the US have discosered s movel
eosyne which cosld prove inveleable to gemetic
engineers. Isolated from bacteris fousd im the
frosan westes of the Astarctic, the ensyme is
purported to be 50 times wmore potest than those
cerrestly used by genetic engimeers.

The ensyme is so alkeline phosphatsse and cas
be used to carve up and rearrasge DNA, RNA and other
bdiologicasl macromolecules. It was found by
explorers from the Usiversity of Southern
Califoraia’s marime hiology depertiment who are
studying msrioe life in the Astarctic in & project
funded by the US Matiosal Science Foundation. The
ensyme was isolated from the first of 200 bacterisl
species.

An APase from Lscherichia coli is traditicnslly
used to remove phosphate groups, though its use has
dravbacks. WMot omly is it slow, it slso persists -
uswented - in the resction mixture sfter performing
its instended vole. In contrast, the deep-ses enzyme
is 50 times quicker, and cam be destroyed io just
one misute by hesting the sizture to 40° C.
(Extracted from New Scienstist, 10 October 1985)

Advastages of fusgi is experimests

Seversl companies have brgun to put foreigs
gemes into moulds. Possibly the most asdvamced js
Allelix, s biotechnology fivm based in Hississsugs,
Ontario, Censds.

Cenetic esgireering of yeast is well known.
But yesst, though & fuagus, lives like 8 bacteriuas
in discrete calle voather them in costinuous
filaments. Yeast sppeslied to the pionsers of
genetic engineering becavee it vas fomiliar with
leboratories: it hes long beas ueed for ganetic
enperisents. GCemetic engineers are nov movisg on to
spacies that look more useful for industry. Drug
sskers have turned tovards evnisal cells;
industrialiots towerds fungi.

Some of the filementous fungi sre slveady
inportant workhorses of diotechnology. wotably cthe

mould Aspergillve which is used to make antibiotics,
industTial ensymes and food sdditives. S0 rthe fect




that they cew be gives mev geses mey berald a
revival of optimism in indestrisl. as eppeced te
pharmscestical, biotechaology.

Allelix has inserted the gerns for isterfercas,
just For the emprrimest. It bas ales inserted the
genes for celluisse ensymes. which might ose day
fiod & market in destreying weste ssd owrplee
ceresls. In such experioeate it bos preved met ealy
that the gesen get inte the meould, 3ut thet they are
expressed as well and car be svitched on and of f by
certain chemicals.

The main sdvastege of such fuagi ever becreris
is that they secrete the products of their genes to
the outside of the cell more readily. This greatly
sisplifies the business of purifyiag the preduct snd
se belps keep costs dowm. Yeast snd E. coli might
sooe be redundast. (Extracted frem The Lcomenist,

& Jaswary 1986)

[ b o8 bacterisl gemes

Delivery systea for B. thurisgiensis

Wyceges bas develeoped s noe-liviag delivery
systems for s petent bacterial texim (Baccillus
thurisgiensis) pesticide. amticipating U.S.

aviresmestal Pretectios Agescy's relectesce to
approve field tests of live orgasisme. The tomis is
used to Fight most moth species and beetles.

B. thariengiensio is ulitra-violet sensitive and
therefore has s shor: life-spas outdoors. Wheo tae
gewes for B. thuriengiensis are inserted into the
DHA of psewdomss. s lesf colomizing bacteris, the
transformed bacteris sre fermented until they
produce & lot of toxie, thes the orgasisns are
killed. Their cell walls are fixed to make them
very rigid. microencepsulsting the tozis before crop
applicetion. The packege is well adapted for field
use since it protects the toxin from sitrs-violet
light and other envirosmestal ssssvuits. The natural
pesticide is 5-10 times wore persistent thas
commercisl B. theringiensis and the toxin is slovly
released after the pest ests it, cresting 8 ssturs)
controlled relesse system. (Extracted from
Industrial Chemical News, November 1985)

Nest-spoiling bacteria idestified

Two scientists at the Swedish Nest Research
Institute in Kiviiage clain to have idemtified che
bacteris that csuse mest to spoil. If their
discovery is substantisted, it could lead to
improved methods for the hendling snd proceseing of
foodstuffs and to loager shelf life for pacikaged
sest.

Over the last five yesrs, Drs. Nolin and
Ternstria studied and described 250 strains of the
bacteris) family Psychrotrophic psewdomonse. They
used 174 biockemical and pbysiological tests and
found a clustar which they say could represest a new
species of bacterias. They have samed the species

Poevdononse Vundensis, sfter the nesrdy university
of Lund.

The mewly described bacteris are, in fact, two
strc" -3, although the name of the sacind,
Pocudomonas fragi, hae been used for o long time
without ulnti’u justification, Both streins of
bacteria thrive on mest end other orgemnic
substences, which they dbresk down ieto carbon
d.onide and other products. The bacteris sppsrently
find the enecrgy they require for this process in
lactic acid, glucose, and smino scide inm meat, They
becomse active st 12° C, o tempersture commonly
found in househo)d refrigeracors.

Bolia snd Ternstria have pudblished their
fisdings ia the Jouwrasl of Ceseral Nicredislegy
(vol. 129 [1983), 285-291.. They schaowledge that
other acieatists sbresd have carried cut similar
research, but the Svedes msintsin that they bave
sctually csucceeded in idestifying for the first time
the bacteriz respossible for the decay of mest.
(Seurce: CEurepess Science News, 39-10 (1985))

Finland c?imu 8. sebtilis that mak
A - a8se

Researchers at Alko, the Fimaish State alcobol
wonepely, are impreving their isdustrial-scale
predection of alpha-saylase by using pETNIO, a
recenbinant plesnid carrying the gene from Bacillus
suyloliquefaciens that codes for the emzyme. The
veconbinant host B. subtilis harbouring the plasmid
(first described Tm Cell 19:81, 1982) geserated wp
te five times as much alpba-saylase vhen grov os &
lsborstory scele inm vich medias thas did the straim
formerly uwsed to preduce the enzyne. The plassmid
proved to be highly stable is a wild type hoot, but
showed uwnacceptably poor stadility is & straxe
possesaing the papily mutatios which iscresses the
basal level of secretion. Whes the Alke tesm 3csled
wp ite cultivation of the wild zype organism - weing
an industrislly feasible mediwn costaining low
levels of free smiwo acids - synthesis of
alphs—smylass was otill sbout twice as high as that
achieved by the traditionsl strais in the
industrial-scale system.

B. amyloliquefaciens is knows €o be & detler
producer of exttacellular enzymes than B. sedtilis.
but scieatists have conducted very little research
on its gesetics. {(Extracted from lul‘hchnlsl,
Vol. 3, October 1985)

Nicro-organise insvolivesest is corrosios of
actais 1n the marine esvirosment - some UK
research

Reports gives ot o recenZ intersaticnal
confereace on biologicsl-induced corrosion at
Caithersburg, Maryland, USA seem to indicate thst
the ssinline corrosion commaity is just coming to
reslige that biology could significantly influence
the chemistry of corrosion. Research has now
confirmed thet sulfate-reducing bacteris and
possibly other micro-osrgsnisms are involved in
corrosion. A resl key to msnaging the probl~s of
bio—~corrosion is first to recogmise that
bio-corrosion can be a threat, and thes tou design
systems snd carry out testing and maintensnce.

Considerable research is mow biing conducted in
fundsments] aspects of microbiology thst relste to
meta) corrosion.

The extent of microbiologica) problems in
sarine environments ves saply illustrated by
Wr. L. C. Rill of E. C. Rill & Aesociates, whose
research facility im Cardiff ie primarily concernes
vith microbiologics) testing and advisory services
to ship, 0il and chemical, aviation, end
metalvorking companies worldvide. WNost vork is
concerned vith microbisl contamination, spoilage,
and/or corrosion, and often involves petroleuva
products end process water.

Hany problems are encountered with lubricating
oils on ships, most caused by bacterial
contomination of serobic Psevdomonss-like
orgsniems. Resuits of such oil infection include
degredation of additives, incre
oil, plugging of filters, snd aventus) pitting
corrosion. Occasionally, sulfate-reducing bacteris




becene established if cosditions become ssgerobic,
especislly in ships that are ouwt of operation for

extended periods. lesding to cerrosios. MNicrobisl
contsmisstion of eaginz oils in some cases has been
severs escugh to csuse mechasical failure of
engines. Moot problams are fousd with lov— aad
nediva-aspeed diesel engines, which de mot attaia oil
temperatures Vigh csough Zo kill costaminsting
micrebes. The.e appesr to be fewver probless with
stesn turbise esgines. Although Cladicsporive msed
te be & primary contsminest of fuels, most
costaminstion is mow bacteria ssd yeasts. This has
proves te be as acwie problem for diesel ships
eperating is the Wortk Ses. Wicrobial coetsminazios
in fuels uswally reswlits in filtration problems,
injector failure, sad failure of coslescers.
Atteapts are being aade to develop diocider that canm
sterilize the fuel systes oe & one-aspplication basis
on the short term (6 to 24 howrs).

Nell corvosion of ships is occasiomslly a
probles when cargos costaie ssifer, e.3., sulfur-
costaining cosl, where certain serobic bacterias
produce swlfuric acid leading to corrosios. As
svareaess is developing of the prodlem of su!fate-
reducing bacteria is ships' bilges, vhere ssserodic
conditions cas develop. This cosditions cen lesd sot
oaly to corresion but to dasgsrous levels of NS
to persosmel. A mev biocide is currastly deisg
tested that sppesrs effective against owlfate-
reducing bscteris.

Hill®s group has been very effective over the
years in developing vrapid detection techaiques for
microbial contamination in shipboard systems thst
cas be weed by persossel with tittle microbiologicsl
traiming.

The resesrch by Dr. Robert Edyvesa's group in
the Depsrtment of Netsilurgy at Sheffield University
euphasizes the processes that sre csused by
microdisl corrosion and that lead to failure of
setal compoments in marine ecovirowments. His group
is actively imvolved in research on the effects of
marine fouling oo the corrosios of offshore
structures. Alcthough Ldyvess has published
cossidersble work nn corrosion ss sffected by marine
sicroalgase. bis current resesrch emphasizes the
effects of biologically active enviroaments oo the
susceptibility of metsls to corrosion fatigue,
fatigee that resuits from the combinstion of a
corrosive esvironmen: and spplied cyclic stress to
produce fsilure of s metal by the developsent and
growth of cracks. Although seavater is s corrosive
wedius sed & major source of fatigue loading on
steel structures, marine fouling csn also influence
corrosion of metals in several ways: (1) by
cresting differential seration cells at the
surface; (2) by producing corrosion-prosoting
metsbolites, especislly acido and HaS; and (3) by
stimulationg anodic reactioos.

Simce corrosion fatigue appears to be
considerably eohanced by microbislly produced W8,
studies are being conducted to determine the effects
of W28 on the eshancemest of fatigue crack growth
vetes in the laboratory, but under conditions that
attewpt Co simulete th: merine envirowment, uader
hoth static snd cyclic 1osd conditions.

Ldyvesn indicstes that more inforwetion is
certoinly needed on the relationship between the
corrosion cansed by sarine fouling and the formation
and growth of frasctures. o his estimation,
intensive resesrch is required ir order to determine
quancitetively the lavels of H3s, 07, pH. and
other microbisl metabolites st the interface betveen
the meta) and biofile.

Or. E. Bellinger and his growp at the Pollutios
Reseirch Unit at the Usiversity of Maschester are
sddressing Edyveasn's requireseats by exsmining the
micro~eavirosmeat of metal surfaces wvhes orgesisas
are presest. Specifically. they bhave developed
aicro-electrodes for messuriog pH snd 07 in
biofilas on metal surfaces.

I» his estimstion, information oa pi asd 0y
is critical ie determiming the effects of organisas
om corrosioa at s microscale level.

Dr. Rark WUhite in the same wait has bees
stwdying microbisl colomizatica asd corrosiom of
weZal surfaces uwnder catbodic asd soscathodic
protection. Iavestigatioas uwsimg both scamning sad
transnission clectrom microscopy indicete tnat, vhes
wsing viseal charscteristics, it is very difficult
te distiaguieh between imorgamic corrosios products
aad bacteria, especially om mon-protected seurfaces.
The combivation of vital stainmiag (acridise orsmge)
and electrom microsccpy is being wsed to distinguwish
the two. Nicroscopy work also imdicstes that
orgasic matter appesrs to be the first layer of
material deposited on metal surfaces, vhich is then
followed by micro-organism colomisatios.

Exsmination of iwmitial colonizstion over th~ first
few days ihows that the orgssisss colomizing
free-corroding (mot cs:hodically protected) surfaces
are differest from those that are protected
cathodically, witk the latier surfeces supportisg a
wore diverse microfiora and microfauns.

The interest im initial colomization by
micro-orgasisms on wmetal surfaces is shared by a
oumber of research laborstories, with considerable
emphasis on mechagnisas of bacteria attachment.

Dr. Badilyn Fletcher's research group in the
Department of Eovironmental Sciences, University of
Varvick, is primarily concerned with fundsmental
research in two aress of bacterial isteraction with
surfaces: (1) the mechanise of adhesion. snd

(2) the wvays in which adhesion to surfaces siters
the phyciology of the orgsnisa. Although previous
resesrch has dealt vith marine aerobic bacteris,
current work involves serobic bacteria in situ
(freshwater) and laboratory work in defined wedia.
Various eaviroomeatal factors have been examined
relative to the adhesion of bacteris in both single
apd mixed cultures. Effects of csrbon source snd
nitrogec/carbon ratios ss well ss temperature and pi
have been addressed.

Of particular interest is recent work with
sutants of Pseudomonss fluorescens that have both
better and poorer adhesion properties than the wild
type. A "mucoid” mutsot, with lesser attachment,
produced so extracellular alginate lacking in the
wild type. The sutsnt that demonstrated s grester
sbility to attach to surfaces lacked tne siginate
but had 40 to 55 per cent less polysaccharide in the
outer menbrane lipopolysaccharide fraction. Further
wvork will exsmine the surface charscteristice of
similar sutsnts and phenotypes of specific dacteria.

Although Dr. Christine GCaylarde in the
Department of Biological Sciences, City of London
Polycechnic, is slso concerned with attachment by
bacteria, her group is primerily working with the
anserobic bacteris and their relastionship to metal
corrosion. Although her resesrch inciudes rome
spplied sepects, fund a) reserrch js exemining
the structure of the outer membrane of Desulfovibrio
bacteris to determine its importance in the sdhesion
mechsnise of this group of orgenises. Consideration
is being given to the uptake of ferrous ivon and its
relationship to binding of the organiems to
surfecee. Desulfovibrio is sn snserobic,




dissinilatory swifate-reducing bacterium which is
able te imduce the corrosion of ferrows metals in
seomic eaviroamests. Su:h characteristice have made
thkis wirco-orgasism proniseat is such prodbleas as
assersbic metal corrosion asd sowrisg of oil
deposits by biogenic hydregen swlfide. The
prevestions of such problens oftes requires trestmeat
with biocides.

Ie other, more spplied studies. Caylarde and
ber research group sve exsmiming the effect of sized
celtures of sulfate—seducing bacteris and
sou—sulfate-reducing bacteris ow corrosion of mild
steel. Although the exact ressovs are uwaclear, the
rate corrosios by Desslfovibrio is oftes eshanced by
the presesce of a nos-sulfate-reducing Vecteria such
as Vibrio. The moet probable :xplasstios tha: has
bees put ‘ ‘rth for the iscreased corresios is as
increase in the adsorptiom of Deswlfovidbrio is the
presesce of Vibrio. Additiomally, the application
of biocices Ts oftem less effective in iohibiting
sul fate-reducing bacteris vhes other bacteris sre
present. Perhsps the sost importast avesse of
ressarch Co purswe ie an waderstasding of imitial
sdhesion of bacteris and the mechamisas isvolved in
the buildup of biofilus oun wetal surfaces. This
inforastion is vital as a basis for as imtelligent
ayproach to devisiag preentive meszsures sgainst
microbisl cor-~sion.

Seversl resesrch groups at British Petroleum’s
(3P°s) Research Centre st Susbury-os-Thames are
iasvolved both with prodblems of corrosiom srising
from sulfate-reducing bacteris and vith adhesion
wmechssions. Dr. Paul Rutter's group is comducting
resesrch on the adhesion of microbes on surfaces,
vith & primary emphasis on the quantitative
description of short-range forces influencing
adhesion. Special emphasis is being given to
specific binding solecules snd extrsceilulsr
polymers. Such resesrch is importast to
understanding early stages in microfouling of
surfeces in marine envirocoments sad the micro—
fouling of surfaces involved in distribution systeas
such ss pipelines.

Dr. Berbara Crouch is conducting research
relcted to the formetion of microbially produced
biofilws or metal surfaces and their subsequent
effects on corrosion. Particular sttention is being
given to biogenic sulfide filme formed on steel
surfaces by sn intersction vith merine sulfete-
reducing bacteris (such ss the species
Desuifovibrio) under anserobic conditions. Although
the presence of sulfate-reducing bacteris on steel
surfaces in snserobic conditions resuits in only
relatively low rates of corrosion., subsequent
exposure of the surfaces to aerstion results in very
high rates of corrosion. with pitting s common
cheracteristic. The formstion of a biogenic sulfide
film oo the steel surfece influenced by the sulfate~
reducing basteris sppears to be a crucial component
of the corrosion process under sersted conditions.
The production of sulfide by sulfete-reducing
bacteria often nccurs vhanever wet oil >r an oil
product is stored and tresnsported. It is further
suggested that these organisms may be involved in
corrosion of storsge vessels. The bacteris present
in the wvater phase may originate from ballsst water
or seepage, ond their activity is stimulated by the
presence of crude ofl.

Corrosios ecientists ot BP are also using e
AC fmpedance technique to evaluste the effects of
microbisl growth on the corrosion of steel surfeces.

Techniques that seek to inhibit corrosion
velated to microbial colonisation obviously have
effacts on sacrofouling processes ss vell,

Dr. €. K. Willjame' research group in the Diparteent
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of Zoology st Sheffield Umiversity bas bees
conducting research coscersed with the effecte of
heavy metal pollution on the behavior snd attachaent
of the common aussel. Nytilus edulis. Althowgh much
of their work is cowcersed with labile levels of
metal ioms that affect marine orgamsism behavior amd
are biologically toxic. it does provide informatios
valuable to understasding macrofouling of metsl
surfoces. Their development ef a bicassay for
copper-iapaired seavater wsing the plantigrades of
Nytilus edelis cowld be useful for sssavisg other
prutection mechsnisas for yrevesting macrofouling.
(Extracted from Ewropess Science News. 39-11 (1985))

Resesrch on viral genes

Coid-fighting cells

The imnuse system bas two ways of dealing with
foreiga iwvaders - vwith s geseralized respoase.
called celluar immuwity. and a wore specific
respoase that involves sutibodies. Researchers at
the Food and Drug Admimistration in Bethesda. Md.,
and Ceorge Vashingtom Umiversity in
Vashington, D.C.. are studyisg cthe actioa of
cytotexic T-lyapbocytes sad have found a geaetic
factor ia the ability of the cellular 1mmume syscem
to fight influenzs viruses.

T-lymphocytes from 51 people were added to
influenza-A infected cells. Cell types were defined
by their HLA gemes, a set of geses coding for
proteins involved im cell recogmition. There was s
rorrelation between gesetic subtype and disesse~
fighting ability ~ cells bearing HLA-DRL genes were
better able to kill infected cells, and HLA-DR7
cells were iess able, than the rest of the subtypes
tested. (Exiracted from Science News, Vol. 128,

12 October 1985) —

Research instrumentation

Team will market pev DNA chemistry

An agrees-~nt has been resched for the worldwide
sarketing of cyanoethyl smidites - said to be the
latest advance in DNA chesistry - by Biosesrch
(San Rafael, Calif.) and Biosyntech Biochemische
Synthesezechnik (Hemburg. West Cermany). Cyancethyl
smidites are used in DNA synchesizers, known as gene
aschines, to make synthetic DNA fragments. The gene
fragments sre use’ in genetic engineering research.
Biosesrch and Biosyntech will slso co-operate in
product development and other aress. (Source:
Chemical Veek, 25 September 1965)

Prenatal disorder disgnosis ‘scilitsted by
exntracellular matria

Extracellular matrix (ECM)-coated tissue
culture dishes play an importsat role in expediting
the disgnosis of prenats) disorders. Produced by
International BioTechnologies Ltd., the naturslly
produced ECH closely resembles the bassl lamina of
the body, sllowing cells o grov under conditions
sisilar to those existing in vivo., Cells plated on
ECKH meintsin theiv Jifferentiated propertics;: show
sttachaent, flattening snd repic¢ migration;
proliferate faster and exhidbit & longer life span.
These properties of ECM yield the following
asdvantages in the prenstal disgncsis of genetic
disorders:

1. Reduced time interval between
amniocentesis and diagnosis. Due to the )imited
time interval during vhich seniocentesis can be
conducted. it is vital that the culture be
succassful. Buceuse of its special properties, ECH
provides the optimal substrete for the culture of
humen senjotic cells which ore svailable only st




closal dessities. The resuliting iscressed plating
efficiancy oot preliferation rate serve to reduce by
sppresimstely half the time isterval betwees
smajecentesio and the first harvest of cells
availeble for chromoeomsl seslysis.

culture dishes is that cells often fail to sttach
sad remein flosting in the medivm. Becawse it oo
cleosely resesbles the besement membrase-like matrix
o vhich celle grov is vivo, ECH induces adheresce
sad sebsequent preljferstion of celle, thus
obvistiag the seed for s repeat tap for amsiotic
cells. Furthermore, smmiotic ceils plated on ECH
obov reduced serwa requiremest while retaining a
high growth rate. This serves to reduce the cost of
presstal disgsosis and sininizes the varisbility is
cell growth and the chasce of serwn—indeced
tomicity. PFor further :=formation. piesse coetect
Rossess Nilsteie, Director of Nerketing. IBT,
Kiryst Nadagssoh. P.0. Sox 12000, Jerwsslem 91120,

Esrael. (Sesrce: Cospany News Relesse. Jamuary
1986)

Rachine to speed wp gevetic studies

A machine that can sutomatically sepsrate
freas b cell coltures in the
Isborstery, at a rate of oee thoussad s secowd. has
bees invested by one of the Medical Research

Council’s tesm of scientiste.

-
chr

The apparatus cas idestify and select any owe
of the 23 pairs of chromosomes. which are is the
wucless of s11 sorusl cells sad contain the
thousands of genes that form the bluepriont of each
isdivideal.

The invention, by Dr. Daryll Creen snd
Wre. Judith Peotes, of the Clinical snd Populstion
Cytogesetics Unit st Edimburgh, uses a laser and
computer asalyser to identify the chromoscmes. They
are thes extracted electrostatically to separate
thes from the other tissue. The two scientiets
developed the machine for vork on the sex-linked
X-chrososome and that esrly work led, imdirectly, to
sdvances in Che uaderstandiog of & gemetic djsease:
the idestification of genes on chromosome
susber seven implicated io cystic fibrosie.

At the begineing the X-chromosome samples were
contamisated with chromosone number seven, which
then gave am slmost indiotimguishable sigma? to
their mechavicsl sorter. Turther purificstion of
the Xs also provided nusber sevens deliberstely,
which were the basis of clone baake for the cystic
fibrosis work st St. Mary's Medical School im Lomdeo.

The devaloping ecience of flov cytometry slso
prowises 8 rapid system for detecting demsge from
radiation exposure. Dr. Creen snd Mre. Fentes bave
shown slresdy that it is possible to pick out
ehr rog! s. "background rubbish”,
sesulting from zedistion doses of 100 rede, more
thaw o thousand Cines as fest se can be done by
ordimery jnepection and without the fatigue suffered
by hures workers. To extend the machine's
seositivity to see tower levels of radistion demege.
they sre seeking s vay of staining the centrs) parts
of chromosomes, the centromeres, so the sschine can
count chrososone fregments resuviting from redisiion
and e the of exzp (Extracted from
The Tines, 20 Joruary 1986 p, 13)

Liectronic systew for aswtomsting gewe transfer

SAEEON2000, an Advenced-Cene-Trensfer-Systew,
from BATKON i & highly integrated complete
electronic system for sutomsting gews tramefer into
prokaryotic end eukeryotic systems. The Syetem may
aleo be used to induce cull fusion. It comprises s

ceatroller and a vreacter. The costroller is aw
electreomic device that geseratee and precisely
regulstes the costiswows owtpeut of electric field
and esergy to the geme-cell sr cell-cell system
through four precisely sdjustadle electromic
parameters vhich are snplitude. susber of pulse,
burst time, #od swaber of cycle. The actual gese
tressfer or cell fusion takes place is the rescter
which bouses the positive discharging electrode and
the receptacle vhich is the holder for the gese-cell
or cell-cell minture. The distssce between the
discharging electrede and the gese-cell or cell-cell
mixture can be sdjusted by disliag the meter built
in the resctor. By varyiag che disteace (the 5th
adjustable parsmeter), ome can choose sither the
“soce-cestact” or the “costact™ mode of delivering
the electric field and exergy to effect gese
transfer or to isduce cell fusiow.

To ensure sbsolete sterility aad to aveid crose
costanisstion, the receptacle ie individually
packaged, steriliced by gamma-irradiation and is
disrosadle. Easch receptacie bolds wp to ose ul of &
gene—cell or cell-cell minture. There is virtually
w0 limit in the swnber of cells and the species and
questity of DNA chat cas be loaded into the
receptecle for treatment. Additiomally. the whole
resctor cas essily be vlaced ia & tisswe culture
hood for operastion.

By msanipulating these five pasrsweters., one
costrols the trapnemission of electric impulses from
the cuntroller through the reactor vis ss electrode
to the gene-cel? or celli-cell mizture 50 as to
optimize. to the highest possible efficiency.
electro gene tremsfer into bacterial. plant, sod
ssimal celle.

The operstion of BAEEKON2000 is sieple and easy.
it invelves pipetting the gene-cell or cell-cell
mixture isto the receptable. settimg the parsweters.
and triggeriag. It takes Yess tham three minutes to
complete a geve transfer or cell fusion experiment.
The systee is compact, weighs osly 8 kgs snd
requires eisims] space.

Further inforustios msy be obtsined from
Beekon Imc., 20333 Merida Drive, Ssvatogs, CA 95070,

Usa (Sovrce: Coepany nevs release)
Caveral

Cenatic code

The link betwveen genes and proteins is
enshrined in the gemetic code, which sllows sets of
three nucleotides (knows ss "codons™) im our gemes
to iscorporate specific smino acids into proteins.
Meny ecientists regard the structure of the gesetic
code (that ie, the rules governing which codons
encode which smimo acids) as & "frosen sccident” -
chanced upon in the early daye of evolution and theo
virtually stuck for evermore. Chsllenging this
view, two Soviet scientists have sov svigested some
good chewical ressons whky each codoms emcodes the
sminc ecid thet it does. Jssous Remme and
Richard Vilieme of the Instizute of Chemica) FPhysice
and Biophysice in Tartu, Cstonia, heve found as
intriguing 1ink between the ostadjlity of veriows
codoa-asticodon paire (which should indicste how
long. on aversge. they vill hold their L2%As o the
ribosome), and the resctivity of their corresponding
suino scids (which ehould indicate how quickly Lhe
smino scide will becowe )inked up into a protein).

The 20 amino acids used to make proteins sre
encoded by 6] distinct codons. Thus the base
sequences UUU gnd UUC both code for the smine uvi 9
phenylalanine; UGC codes for tryptaphan and g0 on.

The moet stable codon-saticodon paire seewm to
hold the tRNAs that carry the leest reactive smimo




scids: aswd the least stable cedosn—saticoder parirs
bold the tREAs carryisg the most reactive smime
scids. (Extracted frem New Scieatist.

19/26 Decesber 1905) —

Anine scids frem ester apace

A meteorite found in Astarctica costaiss s
weexpectedly large smouwnt of amino acida. Deeper
asslysis bas preved that these are met of
terrestria’ orvigis but coame with the meteorite frem
[ Kewever. the Jop hemists whe carried
out the imvestigatiea preved that the smisne scids
wire pot preduced frem liviag 2hinge at all.

A few grams of this meteorite have sov been
sebjected te clese smalysis by Akire Shimoysme and
Roore Barsds. of the University of Tonkeba. and
Eeize Yamei, of the Natioms! Imstitete of Polar
Rescarch in Japen.

Although orgesic swbstences, including smino
acids, have bees diocovered is meteorites sefore,
thio is the first time they have turmed wp in such
sbundance. Twesty kiads of smise scids have bees
detected in Vamate 791196 and their smousts have
been sessured using o8 smise acid ssslyser with
fleersecest sud sishydris detection. To emsure that
the chondrite was mot affected by orgasic materisl
of Zarthy origis, the researchers took elasborste
precsvtions to keep it uscosteminated while it weas
groesd to 8 powder. and boiled with veter ond scid
to extrsct the awino acids from it.

The smino acid ins highest coscentration wes
snino-jswbutyric acid followed by Che more femilisr
glycine and slssine. Some of the essential amivo
scide, such as threonine and leucine, were presest
in oaly tisy qusntities. Rowever it was the
presence of all five butyric asino scids which
showed that whatever the source of these
extraterrestrial ones )t wes uslikely to be living
sstter.

The Yamato 791198 metecrite discovered by the
Jspanese Antarctic Research Expedition in 1979 is
richer in saino acide then sny discovered so far.
Even so the smounts seem very smsll: 670 x 10
moles of smino acid per gras of meteorite.
(Extracted from Pew Sciestint, 19/26 December 1983)

D. APPLICATIONS

Pharmacentical end medicsl spplications

Fumas growth hormone ssles aspproval

Cengntech, Inc., has become the first
biotechnology company to market its own recombinant
DWA product, sfter the US Food and Drug
Administration (FDA) spproved the firm's humes
grovth hormose (HCH), trade-merked Protropis lest
Octobar, snd just vecent)y the comisny hes been
svarded o virtus! US monopoly om ssles of
gene—spliced groveh hormone by the federal
goveroment. The US Food end Drug Admisistration has
gronted the biotech company’s Protropin huwes growth
hormone orpham drug stetus for the trestment of both
grwith hormone deficiency and Turmer's Symdrome.

Orphas drug otetus, under the feders] food,
drug and crswetic act (1983), provides incentives
for firme to develop druge for exceptionslly rare
diseases or disorders for which the pocentisl
patient pepulation is under 200,000, Undar the act,
Cementech has seven yeore' marketing exclusivity for
Protropin for ite approved indication.

The status msov means Chat Censntech’s Protronies

’ fs protected from competing substances even §f it

faile to vin & US patant, for the rest seven yeaars.

The FPA cassot comsider requests frem other
cenpanies vho wvant epproval te market other
gece-spliced growth hormeass for the trestmest of
dvarfiom. Mevertheless. spprovals cam be sought for
other indicotions. Compasies cam spply for
investigatiosal sev drug (IND) applicaticss with the

-

Bowever, the second, third asd fourth
bietechaology ¢ ies wizh 1 bisant ICH
products ia the vorks are close behind, clainming s
swperier. »oe-methiesated product. Califersis
Bistechmology. Inc. (CBI), Moestais View, Calif..
Bio~Techmology Cesmeral (STC), Mew York City. EIf
Aquitaime, Paris and Eli Lilly & Co.. Indiamapulis,
Ind. are seme of the other cowpanies involved i
nssufacturing WCC.

The chief investigator for Cemeatech’s clisical
trials, Dr. Selsa Ksplan, is confidest that the
firm'e WCH, which corvies am extra weoiety of
wethionine, is “physiologically oquivalest™ to the
satural hormose, but she coacedes that its
persistest astigesicity is puzzliang, though
tolerable. At a "lest Berlis weecing last sprisg.
scientists suggested that the inmuwmogenicity sight
be cavsed by the extrs sethionine or iaproper
folding when the b is produced is Zscherichia
coli host organisms. Celltech, the top X
biotechmology coecerr, has sssousced the completion
of the development of its production process for
recombisast humsa growth hormose (WCH). Seroso
Laloratories of the US, the spomsors of the
programme. is mov carryisg out phase one clinical
testing .

The company expects Seronmo will get the
regulatory grees light from the US authorities by
the end of pext yesr snd hopes to launch the product
iteelf in the UK wvithio 18 mooths.

The key to Celltech’s hCH success will be the
fect that it is produced by mammslianm cells in
culture aod consequently. is identicsl to natursl
grovth hormone snd requires no further
modification. Other products that have recently
been granted spproval is the US and the UK sre
produced in bacterial cells snd require extensive
refolding. Gene-spliced humss growth hormone (hGH)
has finally been granted its first regulstory
approvals. GCenentech has got & green light from the
US Food & Drug Administration while KadbiVitrum of
Sweden has received spproval. KabiVitrus hss won
spproval ‘or sales of the drug io the UK and
Belgium. The product. Somstonorm, is produced at
the Swedish compeny’s fermetstion facility at
Stringnds and formulated in Stockholm. Kabi hss
applied for regulatory approvel in all Western
Europesa couniries.

Devaloped by Kati sfter initis) cloning vork
carvied out under contract by Cenentech. the
compound is produced ss s methionyl derivative by
genetically mamipulated L. coli becteris. The
company has plans to follow vp with a second
generstice, "suthestic™ growth horsose product slso
prod xced in the bacteria, emnd is vorking on & number
of other gene-spiiced growth hormones.

Although Kabi ways it will price the
recombimant prcduct asround the same level as the
natural hormone, soures in the UK have varned it say
prove to be three times as expensive oo the previous
domestic product.

How that growth hormone will be svailable more
veadily, some sporte medicine specialists are
concerned that the drug will be abused by ethietes
and others hoping to incresse their height and
strength. Cesentech responds that the company vill
focus ite merketing efforte on pedjetsic
endocrinologiste, the physicions who trest most




cases of growth hormone deficiency, and that the
drug will e distributed caly throwgh hospical
pharascics. lNowever, aay physiciae has the
sutherity to prescribe Protropis fcr asy use.
(Extracted from “hemical and ineering Wews,

28 October 1985; Euwropesn Chemical Bews,

October 1985 and 6-13 Jaswary 1| NecCraw Hill's
Bistechaolony I ch, 4 Bovesb 198

Labelled MA's inm cancer detectios

Isdiwm~111 labelled mcacclonal astibodies car
be used to detect some kinds of casmcer is imaging
syplications, sccording to research carried out by
the Royal Postgraduste Nedical School, UK, and
reported in The Lancet. Using s labelled antibody
sgaiost placentsl slkaline phosphatase, researchers
wvere able to locate tescicular, ovariss and cervical
cancer by of radio-i istigraphy. This
wethod provided jaformation waobtainable by other
weans including witrasoceography and computerised
tomography. Repeated imjections of the mouse
sonoc lonal astibody could lead to as immune response
from the patiest. (Extrected from Climica,

6 September 1985)

Targetted radiotherspy swccess in liver cewcer

Doctors at Johws Hopkims Usiversity is
Baltiscre, US have developed a nev treatment for
advanced liver cancer which is giving better results
thas any couoventionsl therspy. Is the mew
trestment, the radioisotope iodine-131 is comjugsted
to a monoclonal aotibody agsinst fervitin, a protein
secreted in high concentrations by hepatoms cells,
and jmjected into the vessel gserving the liver.
Becsuse the tumour is richly supplied with blocd
vessels end blood flow through it is slow, the
setiferritin coocentrates io the tumour.

Of 66 people vith advanced liver csocer
41 per cent gshowed partisl remissiono snd 7 per cent
complete vemission. Partial remissions occurred in
pstients with tumours so large tha: no benefit hed
been expected. The longest duratiom of psrtisl
remission to dete is five years and eight aocuths and
of compiete remiasion three years and six woothe.
Of the patients with rerissions, 15 per cent
survived more than two yzars. These resulls sre
undoudtedly tetter than avy achieved with other
forms of trestment. One pstient has nov survived
six years with a condition for which previously the
five-yesr survival rete wes nil. It is the firet
effective trestment for live: cancer, but there is
scope for jmproving it considerably. (Extracted
from Mew Sciestist, 21 November 1985)

GCsama interferom in Phase III clinical trisls

Biogen believes that it is the first company in
the vorld to have begun large-scale Phase 1]
testing of gemms jaterferon, in this case its
product Immuneron, in US end Europese cancer
cetres. Dr. Seth Rudnick, the compsny’s senior
vice-president for pharmaceutical development, says
thet the product showed positive iritisl resulte
agsinst rheumatoid sarthritie., The trisls, which
represent 8 major step tovards regulstory approval
snd marketing, sre io patients suffering from rensl
cell carcinoms, for which there is currently no
effective therspy. Biogen's partner in developing
Temuneron is Shionogi of Jspsn. ($ource:

Siotechmology Bulletin, Vol. &, No. 9, October 1985)

GConms interferow licensed

Ciba~Ceigy licensed husan gaema interferon -
currently in clinical trisle in Japen for trestment
of solid tumors - from Kyows Hakko Kogyo (Tokyo).
Ciba=Ceigy will have the right to sublicense the
product in Europe and the US, snd is planning
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clinical trials i» doth places. The interferon is
said to differ is some amino acids from the
reconbinsnt gamme isterferon of Geneatech (Scuth Sas
Francisco) and Biogen (Cenevs). so Ciba-Geigy says
it does a0t expect patent challenges. (Source:

18 December 1985)

Cementech begins humsn clinicsl trisls with TOF

Discovered by Dr. Lloys 014 and colleagues at
the Nemorisl Sloan Kettering Camcer Cester. tumouwr
wecrosis factor (TNF) has sisce Dhecome a target for
several companies ~ including Asahi. Biogen,
Celitech, Cetus, Fujisswa and Sackyo. Bowv
Gesestech,. whose scieatists vere the first to
publish the structure and rDEA expressios of TWFs i
Wature in Decesber 1984, has begun Phase | climical
trials vith recombinant TNF ia advasced cascer
patients. Possible side-effects include bome marrov
failuore, nerve demsge, and liver or kidoey failure.
Other possibilitics are toxis shock and cachezia, im
which the patient becomes emaciated. (Source:
Biotechnology Sulletin, Vol. &, No. 9, October 1985)

Interlevkin-2 success

Scientists at the US National Csncer Iastitute
have used interleukin~2 (IL-2) produced by Cetus to
treat othervise uatrestadle cancer patients. In a
two-sten approaca. they first extract the pacients’
own vhite blood cells snd then trest them with
IL-2. This process transsforss them iato
‘lymphokine-activated killer’ cells - or LAK cells.
Toese can destroy tumcur cells, while leaving =ormal
tissue unaffectea. The LAK cells are then injected
back into the patient to fight the cancer, with a
further injection of I1.-2 to help them multiply
inside the body.

The initial results have been hop2ful. 1Io 11}
of 25 cases treated with the pew approach, kpown as
‘sdoptive immunotherspy’, tumours shrasnk by more
then half in patients suffering from melanoms (skin
cancer), colon, kidoey or lung cancers that had
spread 3o far they vere no longer smenable o
chemotherapy or radiation techniques. Although 14
patients - psrticularly those with ssrcoms (cancer
of connective tissues) or cancer of the oesophagus -
shoved no improvement. these results are seen ss
tremendously heartening. Indeed, one patient’s
tumour regressed completely, although another
patiert is tnought to have died from s combination
~f IL-2 sida-effects and his advanced cancer.

Dr. Steven Fosenberg, chief of the Nstions)
Cancer lostitute’s surgery branch, leads the
resesrch team which developed the nev spprosch. The
use of IL-2 however caused a number of side-effects
wvhich meant that the pstients under trestment needed
to be kept in intensive care. Interestingly though,
Bricish trials - which have been carried out on an
even smaller scale - have not so far produced the
-ide-effucts reported by Dr. Rosenberg’s tesm, The

~sson for this, noted Prof. Dudley Dumonde of
. Thomas Hospitsl, London, could be that the
-itish resesrch has involved the use of 1L-2 made
os natural humen wvhite b'ood cells, wvhile the US
>tk has veed IL-2 produced by mesns of genetic
emgineering at Catus. This msy be evidence that the
genetic engineers, once again, are not producing the
IL-2 molecule quite to specification. (Extracted

from Bi 2chnology Bulletin, Vol. 4, WNo. 11,
Decesber |}

Antibody-magnetic cancer imaging developed

By linking tumor-tsrgeted monoclonal entibodies
to paremsgnetic metale, Johnson & Johnson (JbJ) of
Wew Brunewick, M.J., snd Cytogen Corp. plan to
develop an imaging technique for cancer diagnosie
snd monitoring.



Is a8 agreemest last November, J&J obtar - .
wsepecified equity position im the privately by
Priscetos firm. Is additien, J&J scquires worldwide
merket righte to the firm's mosoclossl cosjugates
for wse im megaetic resemence imaging (MRI). A J&J
swbgidiary, Techmicare Corp., Cleveland, will wse
the mosoclonal ie its Teslaces MRI system.

Cytogen’s proprictary, two—stage techsology
wses braached-chsin liskers to sttech wetals such as
gedolinium 2o & portien of the antibody, while
Teaving the active site oo the constant region
wainpaired. MRI, wnlike its cowsterpart, muclesr
magnetic resosssce, wses »o radioisotopes to detect
bard snd soft tisswes, and to distinguish primery
cancers from secoedary metastases. Nagmetically
sessitive moities is the body resomste ot differest
fequeacies to magmnetic fields inposed at right
angles. The signsls are then cosverted to »
twvo-dimensional televisios image, and witimately
coptured oc fila. By usiag momocliossls to carry
eshancing agents to specific tisswes earlier
detection of ssatomic change will be made possible.
(Extracted from McGraw-Hill's Biotechmology
» ch, 2 De wer |

Moso: lossl_astibodies simplify leuhaenis
diagecsis .

Monoclons) antidodies are providing doctors
vith a sisple and nest way of diagmosing leukaemia
and other absormalities of plasms cells.

Dr. Wendy Erber at the Joba Rudcliffe Hospits! in
Oxford spent three years perfectiog the techaieue
snd has tested it on more than 250 patieats.

The conventional technique for disgoosing
leukaemia is to rsise aotibodies to the abnormsl
cells. The antidodies are tagged vith marker
molecules vhich fluoresce vhen lit. If the
antibodies are added to s sample containing
suspected malignant or aberrant cells, the abnormsl
cells shions out.

Although this posicively identifies leukaemia
celle, the technique has drawbacks: the
fluor e micr pes used to observe the
imsuno-labelled cellis are expensive; the blood
celles must be concentrated by centrifuging before
labelling; and the sbility of the labelled cells to
fluoresce begins to fade vithin days.

Erber’s technique requires only the facilities
availadie in any hoepitsl’s haemstology leborastory
and some monoclonsl antibodies. The method uses an
alksline phosphatase (AP), sn enszyee tsken from wice
which can be stained essily., AP js sttached to s
monoclonal sntibody called sati-sikaline phosphatase
(AAP). The APAAP complex is in tura linked to
another monoclonal sntibody from mice, which is
specific for the cell to be labelled., The resulting
chain of molecules hes AP st one eod snd the cel!l
specific entibody st the other end. Ordinary blood
smesrs, preserved vith fixstive, are trested with
the APAAP complenes snd stoined to disclose the AP,
now sssocisted with cells. Stasned calls show
clearly under s otandard microscope, snd the blrod
is preserved well emough for the condizion of all
calls to be assessed. Treated ssmples store well,
without deterioration of che stain., (Estracted from
Wew Scisntist, 12 Decesber 1985)

Hepseitie B veccise

An experimenta), yesot-enginesred recombinant
MA vaccine agoinat hepatitieo B has recently proves
successful in sduits and infants and researchers are
reporting good resulcs with s reccabinsnt veccine
monufsctured by o mommelion cell Vine.

The currently serketed vaccine io produced from
the blood of infected paople. While the safety of

the product has been proves, the source -
kapatitis B carriers - could evestuslly disappesr.
Jobs B. Zatradaik and his collesgues at Baylor
College of Nedicine is Nowstoa and Ceorgetowe
Umiversity is Vashingtos, D.C., vaccinated Zv
bealthy men vith 2 msamsliss recombinsat vaccine and
20 mem with the curreatly merketed vaccime. Withim
four weeks, 70 per cest of recombimast vaccibatioms
“took™, compared with oaly 25 per cemt im the other
group; evestuslly 95 per cesnt of the mes in both
grouwps vere protected.

The US Departmest of Bealth and Humer. Services
projects that the price of the recombinsat vaccine
will be less tham thst of the one sow in use.
(Extracted from Sciemce Mews, Vol. 128,
i2 Octoder 1985)

Bioartificial pascreas made

Vivotech (Beedbsa Heights. MA) - s joint
vesture betuees Domon Biotech (Needham Heights, MA)
and Consaught Lsborstories (Torooto. Canada) - has
developed a means of escapsulating islets of
Langerhans, the insulis-producing cell clusters
scattered throughout the pancreas. The
encapsulating fila, alginate-polylysine-slginate,
was developed by Anthony Mein-Fang Sun. & semior
research scientist st Connaught sad professor of
physiology st the Usniversity of Torosto Medical
School. The microcapsules, produced by Damon
Biotech's patented Encapcel techmology. sre sbout a
half millimeter in dismeter, small enough to pass
though an 18 or 19 gauge oeedle. The capsule
membrane is permeable to sasll wmolecules such as
glucose and insulin, but impermeable to large on:s
such a3 albumin or immunoglobulins. The surface of
the capsules carries a negative charge which
dissuades fibroblasts from attaching and growing.

Encapsulated islets of Langerhans have siready
proven successful as biosartificial pancreasses in
rats. When disbetic rats vere injected
iotraperitoneslly with about 5,000 encapsulated
islets, they remained normoglycemic for sbout two
yesrs (s rat’s life-span). The microencapsulated
islets remsined morphologically and functionally
iatact: islets vremoved from sacrificed rats
continued to produce insulin in culture.

Scientists st Vivotech have nov started
experiments in large snimal systems. They are using
both bovine and porcine sources for the islets.
Vivotech is nov designing 88 instrument to handie
large-scoale havesting islets. They sepsrste islets
from the pancress by traditional collagenase
digestion. The trick is to remove the islets from
the collagensse before they, too, get digested. The
nev instrument is designed for "programsed”
hervesting: digestion snd harvesting occurs in
tvo-minute intervals; whatever is not digested goes
for another two minutes, and so on.

The lerge-sninmsl studies sre deing done in
dogs, the classical experiments) mode) for
disbetes. As im the rot study, the dogs will
receive injections of 30 to 50 per cent of the
normal complement of cells. The dogs will be
injected with bovine islets; becsuse these tend to
very tremendously in sise, the dossge will be
messured in endocrine equivalents rether than number
of islete. The cspsules will probably have to be
reinjected during the course of the study: unlike
the rot syscem, which used rat islets, the bovine
islets ore in o foreign host and cannot receive all
the proper autrients that ellov thes to Jive for
entended periods of time. The dog studies vill take
another two to three years to complete. Only them
will humenm clinical trisls begin,

Micruencapsulated cells of fer advantage: over
the transplantation techniques because they are



pretected from atteck by the Dody’s immuwee syitem.
This meene twc very ispertant thisgs: & patiest
will set have te toke iomwaosuppressive druge, and
istets from & sumber o! differest species coa be
ivcerporated isto the caponles. Thie is a grest
advastage, for scieatiats bave fowsd it difficult to
get exough pancresses (snd therefore islets) frem
bumas sewrces to comsider swrgery for asy but a
hondful of diabetics.

Encapesisted cells have snother advestage: if
dishbetes is sn sutoimmmee di thes t planted
{slets mnight also be attecked by tha immwme system.
Encapoulated cells would be protected from attack iw
the evest of a recurresce of the isitis! disecase.
(Extracted frem Biotecheolegy. Vol. 3. October 1985)

Presstal probe develeped

Prenstal detection of gemetic disorders mey
sooa be sccomplished autometically. Catus, the US
biotechnology firm, has developed s method to screes
for sickle cell ansemia. 8 rare blood diserder,
using & new DA prube techsology cepable of boosting
the sensitivity several bundred thousand-fold.

Videspread wse of gese probas hae been
restricted by poor semsitivity and lock of s
suitable moo-isotopic detection system. Cetus - -
claise to have overcome both of these prodless. ‘Tae
company’s sciestists sre able to boost the sigmal
using & sethod called polynerase chainm reactiom.

The system has the advastage of beimg performed
in 8 liquid format which is significantly faster
thas convestions! solid-state techaology and simce
it involves the serial sddition of resgeats to a
single tube, it leads itself to sutomstion.

Currestly, serologicel HLA methols sre used in
paternity determinations, tissue typing for orgen
transplentetios amd increasingly ‘or the disgnosis
of disease swsceptidility to juvesile
jinsulin-dependent disbetes mellitus and other
suto-iamuse diseases. Using DNA genetic typing,
subtle differeaces not distieguishable by WLA typing
con be idestified, the Cetus executive explsins.

A further addition to Cetus’ resesrch tool
portfolio ie the istroductiom of five ras oncogene
product sstibodies to be used in cancer resessch.

(Eatrected from Europess Chemical Wewy,
& Kosember 1985)

$23.1 million to fusd cardiac tests for clots
and dead tiseee

Castocor, Inc., is trying to secure US snd
Curopese regulstory spproval for eyosin and fibrie
imaging tests. Linked to radiosctive tracers,
entifibrie momoclonsls datect blood clote; the
astimyosin molecules distinguish desd hesrt muscle
from that which is merely dameged snd capable of
recovering, thus providing » basis for therspestic
choice.

Seles have siresdy started in Itsly, fast
spprovels im Rurope are expected. The investors
were lorgely private individusls such ss physicions,
folloved by isstitutional investore end vemture
copitaliste. (Eatracted from WcCrowv-Nill'e

Biotechuology Newswstch, 7 October
Eative erythvomycin gene comples ¢losed
Seue 27 stepe are resuired for Streptomyces
2TyENTERE to eynthesise the astibiotic
erythromyein. Lilly Research Leberstory however,

hoe clowed the spparent complete set of genes coding
for thio erythromycin synthesis, ssé cxpreseed them

in & strais of Streptosyzes that sever made such an
aatibiotic before im ite mstural life.

Beaswvhile, at the Society of Isdustrisl
Microbiology in Bostow, and the Isternstiosal Usios
of Pure ssd Applied Chenistry in Manchester., IR,
Lilly R&D teem were reporting isolatios and
expression in Baschrichia coli of the geses for the
first ncibioﬂc—-fmn. step ia the pathwey that
catalyzes penicillin and cephalosporin syothesis
from their precursor molecules.

Astibiotics seed freg model changes. New
wicrobe-killers are in

tant & d to er
the resistance that pathogens develop to existing
oses. Awnd mesy infectious diseases are still
withost specific antibiotic theraspy.

In closisg the erythronycio gemes, the tesm’s
"main interest”™ is to hydridize them with those that
synthesize tylosie - amother macrolide antibiotic.
produced by 3. fradise - and thus come wp vith novel
clinicel entities.

The Lilly gene-splicers reasomed that bacterias
chat prodeuce satibiotics must be resistamt to their
own products, and that these resistasce genes sre
closely linked to the structural gese sequences that
code for the aantibiotic-forming enzymes. For the
27-step erythromycis gese pathway, they constructed
& roomy shuttle vector, the bi-fuactional cosmid
pECA62, which replicaces in E. coli as well s
Strept. es species. Into this clowing vehicle
?&;l;%‘ 35 kilobases worth of genomic
sequences frou S. erythrems, codiag for both
erythromycin systhesis and resistance. when this
package vas cloued into S. lividans, which normally
produces no macrolide satibiotic at all, the
transforwed nsive strasin promptly synthesized it.
(Extracted from McCrav-Hill's Biotechnology
Newswatch, 7 October 1985)

IBT offers fibroblast growth factor

Fidbroblast growth factor (FCP) is a potent
grouth promoting Factor ssolsted fros bovine brain.
Used in the in vitro cultivation of cells, the
presence of FCF can lower the serus requiraent and
incresse the rate of cell proliferation.

(Source: Biotechnol Bulletin, Vol. &, No. 9,
October 1985)

Biodegradsble chemicals to promote aerve
regrowth

Biodegradable chemicals can be used to promote
regroveh of damaged merves, sccording to resesrch
carried out st the Massachusetts institute of
Technology. Severed nerves io rats have been
regrown to close a 0.67 juch gap. The same
polymeric msterial con also promote skin growth.
Nerves are regrown in & plastic silicone tube
containing cowhide-derived collsgen bonded to
glycosaminoglycan (CAC) from shark certilage. The
polymer acts as » scaffold to support the ne:ve
ending’s nev growthe, Nerve fibres had cowpletely
bridged o 15 mm gap by the time the collagen-CAC
degraded in oixn weeks. The silicone comduit slone
sllovs regrowth over 12 em gaps, but not over 15 mm
gavs. URarlier work ot St. Ulisadbeth’s Hnspital
(Vashington, DC) hes imvestigsted restoretion of
nerve function after severed nerves sre rejoined.
(¢ntracted from Sciance News, 2) Septesber 1985)

Possible veccines sgsinst VD

Vaccines sgainet veneresl diseases could be
injected in the form of gemecically engineered
bacteris, according to rvesearchere st Stanford
University. The best jmmunity sgeinst gomorrhea and




cystitis seems tu be schieved vhen astigess are
applied directly to the serface of the vagina.
Coatisual prodectios of the sstigems by live
gesetically engiseered becteria could produce
Tong-term immweity. The pathogenic bacteria chasge
their awrfeces cesstastly, so that by the time the
body's iamsme system produces astibodies. the
satigese on the pathogeas have chonged. Researchers
coscentrated on the pili that the pathogess regquire
to hook onto mwcosal crlle,. and developed an
sotibody that prevests the celis frem sttaching. Im
parts of Africa. 25 per cest of all womes are
infertile by sge 25 becswse of goworrhea. Adowt

15 per cemt of all womes experiesce at least owe
cystitis infection. and the disesse sometimes
affects the kidneys. There are o animal models for
gosorrhea, 30 testisg will have to move directly
from cell culture to humen subjects. (Extracted
from Vew Sciestist, 19 September 1983)

Disgmostic kit for systemic lupus erythematosws

RIA (IX) will introduce a DNA-based diagmostic
kit for systemic lwpus erythematesss. The Comme-8
anti-de DBA kit has osly three pipettisy stages sad
an assay time of 1.5 howrs. The kit gives highly
reproducible resslts vith bigh specificity. so
sllowing it to differestiste betvees systemic lupus
erythenstosus and other closely related astoimmmee
diseases. (Extracted from Climics, 25 October 1985)

Detection test for AIDS carriers

Imstitut Pasteur (Pramce) is currently
developing s refined astibody detection test for
AIDS carriers. The oew teet will distirguish
tztween those carviers of the BTLV-II11/LAV virus who
are ismusocompronised asd "hose who are sot. The
test, vhich involves counting T4 lysphocyte
subpopulations, is currestly uodergoing trisls.
(Soarce: Climics, 25 October 1985)

AIDS drog test ip US

Clinical . vials with & potestiasl Aidsc
treatment, developed by Rhlae-Poulenc and its
US-based subsidisry Rhone-Poulenc Phermaceuticals,
have now sterted in the United States. Approval for
the tests was grasted by the US Food & Drug
Adainistretinn earlier this yesr. Basad os tungstes
and sntimony, the drug HPA-2) is believed to be
capable of prevesting the AIDS virus from

proliferating. (Source: Eoropesn Chemical News,
16 December 1985)

Two forther AIDS tests approved

Two more cisgmostic tests for ¢ “ting
sotibody to RTLV-1II virus, identifis. u» the csuse
of scquired jmmune deficiency syndcrome (AIDS), have
been approved by the Food snd Drug Adeinistratios
(FDA). The first test is wsnufectured joistly by
Du Pont and Biotech Resesrch Leborstorisse
(Rockville, ¥d ) smd wi)l be marketed primsrily to
blood benks worldvide on 0 enclusive basie by
Du Pont. The other tast is produced by
Travenol~Cenentech Diagnostic (Combridge, Wass.), s
joint vesture of Bexter-Treveno) Leborstories and
Genentech, ond will be used primsrily to screes
dowsted blood. (Source: Chemical Week,

30 October 1985)

Collgborstion on wew vitsmin € prodection

Cementech, Lubrizo) Corp. snd Pfiser Inc. sre
to collaborace on the development of o nev
simplified process for the samufascture of
vicomin C. The key to the sew process is s unique
nfcro~arganisw, developed by gevetic engineere ot
Cementech, Usning this micro-organion, s single
fermantation step con replace the five stens of the

terresd vitamim C productios process. potestially
cutting memufacturing costs.

The research tesm led by Robert Lassrws has
vorked out ae sltersstive to the seves-step
Reichstein—Crussaer vitamin C production process.

At its heart are gesecically eszincered Exwinia
berbicola bacteria, which coavert glucose to
2-keio-l-gulonic acid. The tess trassferred a gese
from Co terinm that ensbles ose micrc-organise
to perform tuwo separste fermestation processes.

Gewentech and lLubrisol Esterprises have set up
s joist veature, GLC Associstes, to develop the mew
techmology to the commerical stage. If this vork is
successful . the initial commercial prodection of
vitemis C will take place at Pfigzer. olthough GLC -
in wvhich the tvo companies have equal ownership -
ngy build its ava prodection facilities using tr:
stresmlined process. Hoffmssa 1a Roche, the Zuiss
drugs major. is slso imvestigating the potesti..l of
recoabinant DNA techwologies for vitamis C
productios. Despite the Americam awmorncement ibe
Basle based firm is cosfident that it vill maintain
e tight grip os world markets. NRoffaams La Roche is
believed to hold sbout halt the giadal warket worth
$400 aillion.

Cenetic eagineers at Hoffwann 1a Roche are also
working on similar techmologies. (Extracted from
Biotechool Bulletin, Vol. &, Mo. 9; Vol. &,

Bo. 11 and European Chemical News, 25 November 1985)

Livestock applica.ions

Progesterone test for dairy cows

Boots-Celltech Disgnostics has signed an
sgreement with Bayer o Gevelop a cow fertility
test. The product h: - poteatial world market of
an estimated $32 mil) .. The UK diagnostics firm
will develop the moncc.ona) sntibody-based test and
produce reagents for fabricstios ioto the final test
kit by Bayer. The West Germsn company will have
worldwide marketing rights outside Japan snd Chins.
Boots-Celitech will have exclusive vights in Japan
and distribute the teet through Sumitomo snd Saskyo.

Developed jointly with University College,
Cardift, the Boots-Celltech test measures
progesterone levels ino milk. Field trials will
start st the end of 1985 and sre set for cowpletion
by March 1986. Commercialisation is scheduled for
mid-1986.

Other companies of fering immunosssay tests
are; Cesbridge Life Scieaces, 10 (Bio) snd
Nochtech, the latter based in Ireland. ihe 10 .Bio)
product differs in that it is besed on Zhe compsny’s
propriecary ensvue seplificstion system. (Extrected
from Biotechno} Bulietin, Vol. &, Mo. 9,
October 1903 snd ._m____._i"-' Chesical Pevs.
25 Fovember 198%5)

Meking movre out of strew

Biologists st the Department of Animal Sciences
st the University of I11400je, and ot the Northern
Reginosl Center of the US Department of Agriculture,
I11inois, have nov found a way to sske strav more
readily digestihle by rusinent smissls.

H.8. Berley and colleagues fed sheep and
bullocks on & diet of corncobs, cornstalis snd wheat
strew treated with alkeline hydrogems peroaide. They
suspended the mecerial i distilled water containing
1 per cent hydrogen peroxide, added sodium hydroxzide
to meke the mixture alksline and etirred the
suspension at rooe tempersture for 16 hours. The
feed vas nade from the insoluble residue collected
at the end, washed until it was neutrel and oves




dried. Experiments oo bullocks showed that the rate
of digestion almost doubled for the treated
wateris!, as did the extent of digestion over

48 bhours.

Growing leubs that were fed untrested straw
lost weight: 1lsabs fed treated strav pained weight
~ slwoet as much as those fed op corm grain - which
indicates that they were getting as much energy from
the vaste material as they could from prime feeds.
Wature sheep, too, thrived oo a diet of treated
material.

Io the gut, cellulose is digested through the
action of cellulolytic bacteria. In normal
circumstances the bacteria are unable to colonise
the strav to sny great extent and so digestion is
poor. Kerley and his team collected straw particles
from the fluid in the ruman of the eheep sod looked
st them under a scanning electron microscope. They
found that particles of untreated straw were poorly
colcoised, and thenm only os cut and broken edges of
the pleat tissue. Psrticles taken from sheep fed
trested straw were very different. A denose
population of bacteris covered the particles
uniformly, sllovwing more rspid breakdown of the cell
walls.

Although the team have not yet identified the
factors that regulate bacterial attachment to the
straw, it is clesr that their trestmeot removes some
barrier thst normally prevents colonisation, which
opens up the possibility of using many crop residues
as animal feeds. (Scarce: New Scientist,

2 December 1985)

Agricultora! applicatiowns

Jmmanogold tracks down intracellular targets

When studying such processes as nitrogen
fixstion io leguminous plants, it helps to know what
is going on where. A powerful cytologicsl steining
techpique being developed by the Monoclonsl Antibody
Centre at the Institute of Animal Physiology and the
John lanes Institute involves hooking up colloidal
gold to monoclonal antibodies. A recent developmert
in colloidal gold technology means thet gold
particles can be genersted in discrete size
categorize (e.g. 5 om, 10 @ or 15 nm). These
particles csn then be coupled to antibodies cepsdle
of binding to specific mclecular sntigens present in
thin sections of plant or snimal tissue prepared for

electron microscopy. (Soorce: Biotechnol
Bulletin, Vol. &, No. 1T, December 1985)

Plant growth substance

A microbisl plant growth substence has deer
pstented by Bio-Organics of Orlando, Plorida. The
prepsration contsins bacteria and slgae according to
the patent. According to the firm, the promoter
dremstically rsises che rate of photosynthesis, Che
process that 1s centrsl to plant growth. Field
tests vith orsnges, tomstoes asnd ferns have shown
the process to be effective, che spokesman claims.
Studies on vhest and corn are now planned and
marketing to grovers is schedulea for 1986.

{Source: European Chemica) Wews, 2 December 1985)

Genes for plant resistsnce

Honsanto hae announced that s nev method to
make plants resistant to the M'blc;“ glyphosste,
the sctiv» iegredient in Roundup T . has been
developed,

Reeeprchers in the company’s biological
sciences group have sltered the jwpact of the
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herbicide using modified plant genes. Glyphosate is
effective in knocking out s key plant eazsyme called
EPSP synthase, which catalyses the production of
three amino acids. A method to insert a modified
EPSP synthase gene that triggers overproduction of
the ensyme cav override the effect of the herbicide
providiag the plant with resistance to glyphosate.

The modified gene is inserted into a plasmid
gene from Agrobacterium tumsfaciens, a bacterium
vhich, in pature, cap insert its DNA into the DNA of
plant cells. So far the scientists have only tried
the systes with petunia and tobdacco.

Calgeoe, Inc., of Davis. Calif., bhas expressed
@ glyphosate-resistasce gene from bacteria inm
tobacco. However. the foreign enzymn: remainsg in the
cytoplasa, vhereas the Monsanto protein is
transported to the chloroplast. At concentratjions
of herbicide above 40 per cent cormal strength,
Calgeve's plants are no longer re"'.’unt. Evern if
higher concentrations of Roundup don't kill
the plast, it is important to determive if the
trestment still permits full seed snd fruit set.

(Extracted from Eu an Chemical News,
11 November 1985 and NcGraw-Hil1's brotechnology

Newswatch, 18 November 1985)

Seed gene des)

American Cysnamid, the US agro-chemicsal
manufacturer, is hoping to breed herbicide-resistant
saize. The company has entered intc an sgreement
wvith Pioneer Hi-Bred International, s lesdiog US
seced house, to test the efficacy of genes resistant
to imidazolinone weed killers.

Initielly, the imidaszol:nones could only be
used with soys because the herbicides showed litctle
crop selectivity. However, researchers at Meleculsx
Cenetics in Mi polis, funded by Cy id, have
produced s maize hybrid that has sn in-bred
tolerance to the imidazolinones.

Pioneer Hi-Bred International is now testing
the resistance gene in & hybrid of Cyanamid and PHI
msize. The company plans to convert several other
strains. Although field trials have started, the
value of the work is not expected to be obvious for
a nusber of years. William Marshall, president of
PHI's microbis) gemetics division told ECN,
(Source: European Chemical News, October 1983)

Food production and processing

Cheese_improvement

Imperial Biotechnology Ltd. has signed a
£100,000 agreement vith the UK Dairy Industry
Research Policy Committee, tosrgeted on the
development of faster cheese cipening technology.
Hard cheeses, such ss cheadars, need to be stored
for long pericde to develop their typicsl flavours,
tying up capitsl. IBT aiws to cut the ripening time
in half with improved ensymes. (Source:
Biotechnology Bulletin, Vol. 4, No. 9, October 1985)

Sviteh to fungal host for commercisl production
of r-DWA reonin

At the Internstions| Union of Biochemiatry held
last sutumn in the Metherlsnds. Genencor scientisl
Cregory L. Crsy reported that his firm wvas using tie
fungus Aspergillus nidulans as a host to make
rennin, the primary ensyme in cheese production.

The traditions! source of the milk-clotting ensyme
has been the fourth stomach of calves. The
euksryotic Aspergilius process is more
coet-affective than synthesis in bacterial hoets,




becavee in prokaryotes “there is no refolding of the
proteis molecule to schieve the active conformation
of its tertiary structure™. Cheesemaking trials for
the recombisast proteis are s:heduled later this
year st the University of Kentucky. (Extrected from
MeCraw-Hill's Biotechnology N ch,

tober ?

Chemical spplications

Contract for ad d bioresctor for low-value

chemicals production

Battelle's Columbus Divieion has besm awerded s
contract by the US Departmwent of Evergy to dewclop
an advamnced bioreactor for the mess production of
lov-value chemicals. Working with Battelle are the
Bechtel Group, a msjor chemical cospany, and
coosullaats from the Usiversity of Califorwia at
Davis and Ohio State University.

In the bioreactor, an immobilised cell or
eotyme is mixed in the reactor with sn imsoluble
solvest or tiquid. As the cells, solvent and liquid
interact, the sclvent contiouvusly absurbs the
chemical that is being produced dy the diochemical
reaction. This chemical is then recovered from the
solvent, which is recycled so the process can repeat
itself. According to Dr. B.R. Alien of Battelle,
the sulti~phase fluidised bed (MPFB) concept
improves technologically and economically on
conventional submerged culture bioresctor and
separstions technologies for producing targer
chemicals.

When in full-scele use, such s bioreactor msight
be used to p-rduce lov—value chemicals such as
etramol, acetone and butyric acid, which are
currently produced by refining petroleum. A
bench-scale MPFB process vill be designed, built and
operasted to demonstrate tha feasibility of the
continuous fermentation, solvent regeneration snd
product recovery aspects of the techanology.

(EZxtracted from Biotechnol Bulletin, Vol. &4,
No. 11, December 1985

Chemicals from biotechnology forecast

Biotechnology could prove competitive for the
production of several chemicals in the nex: few
yesrs.

In a nev study snslyzing the potentisl of s new
nunber of biological routes - using enzymes snd/or
microbes - to compete with existing conventional
routes, US consultants Chem Syctems Inc. conclude
thst hydroxylsted aromstics, like hydroquinone, and
scrylamide are possible targets. Biological systems
have s unique capsbility to hydroxylate sromatics,
Ches Systeme says.

The cinnamic acid-based phenylslanine process
developed by GCenex has capital cost advaptages but
rsv material cost disadvantages compared with
traditions) fermentation processes. In sddition,
bioresctor technology involving cell recycle, if
succassfully scaled wp. could further reduce costs
and increase the attrsctiveness of producing lectic
scid biologicelly rather thas by the current
sceteldehyde-based technology.

The ensysatic route, developed by Cetus Corp,
and microbia) route, by Lxxon and Warwick, to
propylens oxide sre not yet competitive with
traditjonal chlorhydrin and hydroperoxide
technologies, the consultants say. As far as
specislities sre concerned, howaver, microbisl
polysaccharides may provide opportunities for
production of uniquu performance chemicals.

-J’_

Further details sre availadle from Chem Systeme
Inc., 303 S. Broadway. Terrytown, New York 10591,
USA. (Source: European Chemical News.

& November 1985)

Energy and envir

Ciba-Geigy sponsors work on microbisl
detoxification

Ciba-Ceigy AC is supporting work at the Swiss
Federal lsstitute of Techoology designed to break
dowe some of the wore problemstic wastes produced by
the company. According .o Bioprocessing Techmology
(Novesber 1985, p.3), mixed cultures of Kiedsiells.
Pseud and Rhodococcus are being us: to bresk
down such wvastes as atrazine, produced during the
syathesis of Ciba—Geigy's strissine herbicides. A
great deal of vork remsins to be done to get the
process up to an acceptadle industrial scale.
hovever. Details from: Alisdair %. Cook,
Microbiology Department, Swiss Federal lastitute of
Techoology., CH-8092 Zurich, Switzerland. (Source:
Biotechmology Bulletin, Vol. 4, No. 11,

December 1985)

sl applications

Industrisl microbiology
Yungi could be used im textile industry

Scientists are trying to make fungi produce
chemicals for the textile industsry.

Resesrchers at Britsin’e Shirley Institute near
Hanchester, first set up in 1919 to serve the
research needs of Britain's cotton industry, have
been interested in wildev for s long time because it
produces enzymes that break down cellulosic
materials, like cotton or viscose, the textile made
from wvood pulp. It was this interest that led them
into biotechnology.

Their first ides was that it might be worth
trying to turn the sugary and filamentous "mycelium”
produced by certain fungi irto cloth. The filsments
form a fabric quite different from coanventional
fibres: they are sbout one-fifth the dismerer of
cotton fibres, and grow out in branches, not single
strands. But vhat interested the scientists the
most vas the filament’s cell wall, which contains
chitin.

Textiles made from chitin might have twvo
specialist applications. Tests on animals and
humsns hsve shown that chitin (in this case
extracted by a more expensive process from
shellfish) accelerstes the healing of open wvounds.
Mobody is quite clear why, but the chitin seems to
act ss s synthetic skin. Second, chitin hss the
ability to bind particulsr heavy metsl atoms like
copper, which sesus that the msterisls could aleo be
used in mineral extraction.

The chitin cloth is easily made by
msss-production of the fungi, using traditional
fermentation processes. The fibres are them poursd
into typical "wec-laying” machinery of the
peper-industry, where the weter is squeesed out
until they take the fors of the nor-voven meterial.
So far the fungi hsve been grown in smal) five-litre
vats, vhich produce up to 100 grams of dry fibre
sach over two days. Commerica) production might
cost £1,000 s tomne.

The dried chitin filaments have proved too
brittle on their own, 80 Chey ore mised with
conventions! fibres, such se viscose or cotton. The
project is supposed to be compsted in 18 monthe vhen
the fusgus-produced meteris) is to be tested for



vound hesling in hoepitals.
Ecomomist. 7 December 1985)

(Extracted from The

Isdustrial eewipment
Alfe-Laval backe NIT separatioss wait

Bio-equipment supplier Alfs-Laval is
undervritiag & sulti-million dollar bioprocess
separations research ceatre at the Massachusetts
Institute of Techmology (MIT). Projects will be
directed By Charles L. Coomey. professor of chemical
and biochemical esgimeering st MIT. Alfa-Laval's
subsidiary Chemsp will supply a 1,500-licre
fermestation pilot piant and & 75-litre feed
fermester. Detsils from: Prof. Charles Coocey,
Buildisg 66, Massachusetts Iastitute of Technology.
Csmbridge, MA 02139, USA or o (617) 253 308,

(Source: Biotechnol Bulletin, Vol. &, No. 9,
October 19837

Barwell -cleb sins to develop oeeoodJucu:io.
bilosensors

A nev multi-company biosemsor R & D *clat’ is
being launched by AERE Harwell. The proposed
prograsme vill develuy materisls and techmology
seeded for the second generstios of biosensors, used
in biochemical deteccion. These devices are
expected to have usprecedented sensitivity - down to
the single molecule level - and should fiad
applications throughout the health care, food,
chemical and procees industries. The medical market
alone is forecast to exceed $1 billion annuslly by
the end of the cemtury.

Biosensors combine biological sensing

s (ensymes, sotibodies) with
physico-chemical technology (transducers,
microprocessocrs) tc schieve signal recogmnicion,
amplification and display. They are opening up masy
nev possibilities for medicsl diagoosis, hospital
patient wonitoring and process coontrol, but their
full impact will be schieved vhen their sessitivity
hse been extended to messure concentrations of
viruses, bacteris, satibodies, food toxins and
hormones.

In the medical field, biosensors which detect
binding resctions such as the immune (entibody-
astigen) vesponse are s key requirement. These wvill
sisic the nastural cell-membrane detector systess, in
vhich senbrane receptors recognise specific
molecules and bind to them, changing the
permeability of the membrane. The Harwell programme
will coocentrate on the development of
immunosensors, vhich use resdily svailsble
nonoclons) sntibodies ss the detector component.
The first yesr of resesrch will cover the
developeent of robust synthetic membrames, detector
costing techniquas, response wmechanisms. snd signal
seplification and processing.

Nemberohip of the “lub is restricted to UK
cospanies or orgsmisations vith s subetasntial
manufocturing presence in the UK, The subscriptios
fee is 110,000 for o full yesr's sesbership. The
Clad will be opersted ot Harwell by the Chemicsl
Techmology Centre, and will be affiliated to the
Chemical Sensors Clubd of the Departmest of Trede and
Industry. Detsile from: Dr. Amdrev Chadwick,
MNanager, Chemicsl Techuology Centre, Horwell
Ledorstory. Pidcot, Oxoe OX)1 ORA or oe
(0233) 2414), ext. 3208. (Sowrce:

Source: Biotechnol
Sulletin, Vol. 4, No. 9, October 196

The current commercisl interest in synthetic
mewbranes coentres on thely uvse in separation

processes. [o the food isdustry. for ezesple.
menbrane separstioa cem be vuch more ecoergy
efficient than altersative processes such as
distillatioca. MNembrase techmsology holds
considerable promise, too, vhen it comes to the
busivess of commericalising biotechnology. Currest
vorldwide sales of membramnes and associated plast
are runmiag at £2 billioa & year, vith growth over
the sext ten years forecast to top 10 per ceot &
year.

The UK is mot currestly heavily isvolved is
membrane science and techmology. but five Sciesce
and Eagineering Research Council (SERC) committees
commissioned Prof. Patrick Neares of Exeter
Usiversity to look into ways is which the situwatios
wmight be improved. His report sets cut to idestify
those aress vhere research in scademic laborstories
could provide a basis for the UK to compete is the
developeent and spplication of new membranse
technologies.

The five SERC comsmittees iavolved - Biological
Sciences, Biotecheology, Chemistry, Materials asd
Process Engineering - have given their gemerasl
support to Prof. Mesres’ recommendations, and he has
been sppointed co-ordimstor for the period to
August 1986 to implement the recowmendstions for

aging r b end traising. Details from:
Prof. P. Meares, Department of Chemicsl Engineering,
University of Exeter, Exeter EX4 &QF or om
(0392) 263263. Copies of the report can be obtaimed
from Ne. J. Orme, SERC Biotechnology Directorate, cn
(0793) 26222 ext. 23)10. (Source:

Biotechaol
Bulletin, Vol. &, No. 11, December 1985)

Tunable lager used to recover substances

Ishizavajisa-Harims Heavy lundustries snd Nippoa
Zeon have used s tunsble laser in biotechnology to
obtain cytochromes, nucleic acids including DNA,
insulin and S-adeposylmethionine. The firms
recovered 80 per cent of s usefu) substasnce iv an
experiment in which s yesst was diluted with
distilled water snd radistion conditions - imcluding
wavelength, power output (200-300kWN) sad time - were
delicately changed. The substances were produced by
puncturing the cell walls of yessts snd bacteris.
(Extracted from Chemical Week, 2 October 1985)

Biohsszards

Safety in biotechaology

An Ad Moc Group of experts from OECD Member
countries op Safety and Regulstions in
Biotechnology mst on 2-5 December 1985. The grouwp
asked its Chairmen, Dr. Roger Vourish. of the UK
Health snd Safety Ixecutive, to issue o statemert
of its work:

"The debate on ssfety and regulstory issues in
this field since the Asilomar (USA) imternstiousl
conference on genetic engineering & dec. ie ago has
now takem & wev turn. The current resurgence of
isterest, and indeed some public coecern, has

mpanied the rcislisstion of the products of
sDMA techmolcgy snd in particulsr sgriculturs! and
envirosmental spplications of such orgsnises.

The transfer of rDNA orgenisms from the
1aborstory bench to the factory amd o the
snviromment veises 8 set of nev Guestions:

= What sre the riske involved?

- Do these rioks differ from the viske in
laborstory~based ressarch, or indeed from the
rioke j» the "conveationsi” bjotechmology
industry which hap developed over severs!
canturize with o remarkably goos safecy record?




= WUhat mev approaches seed to be tokea b risk
assessmest and coantrol so as to adequately take
iato accouat the differest parsmeters isvolved in
the use of rDiA orgesisme in industry end in the
eavivosment, as distinct from the cosstrm:tiom of
tDEA orgasisms ia the laboratory?

- Now cam the variows saticeal approeches best be
barmonized while protecting istellectual property
yet essuring videspread exchaage of information?

The ~ork wvhich focused os imduwstrial.
agricultura) and envirommeatal rDiA applicatioss.
wvas to provide fome amswers to these difficult
ewestions.

A coumon waderstanding of these safety issues
ohould provide a basis for teking initisl steps
towerd iuntersatioms! sccord os bealth ond protection
of the eavirosment, vhile costriduting to the
promotion of iatermations]l commerce., and the
reduction of barriers to trade is the field of
biotecheologr.

Participation by some 60 high level govermmest
represeststives incleding sciestists snd policy
ngkers demowetrsted the coansiderable political and
social importemce which coustries attech to the
isswe of safety snd regsistions.

The centrsl task of the mandste was to ideatify
vhat criteria have beem or may be sdopted for the
momitoring or suthorisstios for sroductios and use
of recowbinsnt DNA orgamisms in industry,
sgriculture and the cavironment.

The experts limited their comsiderstions to the
spplication of rDUA techmiques. Work started in
December 198). Afrer ceveral iotersational
meetiegs, the Croup has successfully completed ite
deliberstions and formulaced its recomsendstions on
the safe iotroduction of rDEA techmology. loitial
differences of opinion were resolved over the
two-year period.

The coocluding mesting wss notevorthy ia Che
uni fors determimstion of participsnts to produce »
balanced, scieatjficslly accurste document. This
was sccouplished in an stmosphere of harmony and
sytual trust”. .(Source: OECD Press Relesse,

9 December 1985)

€. PATENTS AND INTPLLECTUAL PROPERTY [SSUES

Plant gene patent narke & breskthroogh

The US Board of Patent Appesls and
Isterference’s dacision to grent Moleculsr Cesegics
& patent on & sev seed-corn gewetic structure can be
ssam a8 » key moment in the developmast of
commercial plant diotechnology. Ansslyets expect the
decision to shabe up tha $3 billios US seeds
fndustry, sliowing some of the sme)ler ccapanies to
patent wev plant genes st the test-tube stage - and
to raise finance to teke thes through to narketing.
Usder Yederel lav. a paientes has exclusive
protection for his product for 17 yesars. Holsculer
Cesetice ie sctive im o wusber of fields, but
recently signed sn agresmant with Amesrices Cysnewmid
covering vork on plent genes cenfesring herbicide
tolersnce. (Uatracted from Biotechmology Bulletie,
Vol, &, No. 9, October 1985)

Debate over plsst pstents grows is Zsrope

The Istareacticnel Coalition for Development
Actios (ICDA), based in Amsterdmm, hae found
uachoractoristically common couse vith the
Internations! Unfom for the Protsction of New

_3'-

Varieties of Plents (UPOV). Tuey both cppose a
demgnd from :aropess compseies that plants created
by cecombissut DEA techaiques — as well as the
techaiques themgelver - should be pateatadle.

The conflict avises for two ressoss. First.
plaat breeders in Europe have virtwally agver bees
allowes to patest their prodwcts. Iastead, their
rights are esshrined in the coavencioa which
eatablished the UPGY iw 196). Supported by
17 Europeas countries. the coavestion is mow
sdunimistered throwgh the Worid latellectual Property
Ovgamisation im Cemeva. IT gives bieceders owmership
of mew varieties they create. regardless of who ovms
The parest stock. A 197) Ewropean Pateat Coavestioa
codified the position ferther, statiag that patests
wvould not be permitted for plaats, snimsl wvarieties.
or "esseatislly biological processes for the
production of amimals or plaats’ .

Second, snd despite the existence of these

es, the Federal Republic of G y's Paten:
Office is mov comsidering an spplication covering
the process developed by Jogef Schell and his
collesgues at the Max Planck Institute for Plamt
Breeding Resesrch (Cologme)} for the tramsfer of
genes weing the Ti plasmie of m‘;&-_
tumefaciens. Bayer AC (Dormages, FRC). the cheaical
company which already holds provisiosal rights to
Schell’e process and which roatributes over $300,000
esch year to his lastitute. has & substanstisl
interest ia the outcome. The compamy argues that
without pstent protection. such investment would be
pointless.

Already opposed to plasat breeders’ rights
eashrined in the UPOV conventioan, the ICDA argues
that patents vould make mstters much vorse for the
developing countries by giving wultinstional seed
companies monopoly control over crop plants. This,
indeed, was ose of the ressons why Evrope did not
follow the U.S. earlier this cemtury in autharizing
the patenting of plant varieties. (Source:

Bio/Technology. Vol. 3, October 1985)

OECD ceports on bio-patenting

There is no other field of patesting. sccording
to a new report published by the Organisation for
Economic Co-operation sad Developwent (OECD), where
patant laus vary so videly and on 50 many points s
in biotechnology. Oversll, s group of experts
concluded, patent laws in the Ucited States sad
Japan sppear to give biotechnology better protection
than 'swes in other OECD countries. The report wvarns
chat the impact of the nev bjotechnologies mey
affect the economies of OECD countries sooner then
they expect - and their effects could be
fer-reaching. Biotechnology and Pstemt Protection:
An International Reviev is by 7. K. Rejer,

R. 8, Crespi and J. Strauss snd is avsiladle from

OFCD sales sgents. (Source: Biotechmology
Bulletin, Vol. &, Na. 9, Octodber 1985
Svedish committee Jooks into patentability of

Bicro-organ) aas .

In 1982, the Swadish Goverment asprointed a
comaittee to mvie an imnquiry into ethicel,
hussniterian and socisl issuus, erising from the use
of geneatic engineering (recombinant DNA
techniques). On the iniziative of the committes,
the inquiry iovolved s discussion of the
patentability of micro-orgsnions geneticslly eltered
by reccabinant DUA technigues.

The committes commissioned Dr. Tore Orvedsson
(vho recentiy retired ss Cnairmen of the Court of
Patent Appeals) co write on article om "liolognl
Investions and Swedish Patent Legislation”. 4]




article has sow deen published in Eaglish in the
Swedish publication Mordiskt Immateriellc
REccaskydd NIR (19€5). p.229-259.

Is Article 2 of the Cosventiocs om the
Usifications of Certain Points of Swdbetaative Lav o8
Patests for Iavestioa, sdopted by the Coemcil of
Evrope on 27 November 193, the optios was gives te
llcﬂ.et States of sot granting patemts feor plemt
varieties or imimal breeds or essestially biolegical
procasses for the production of plants or animals,
although patents cowld be graated for
micrebiological processes aad the prodects ressuiting
from swch processes. Provisiess of that kind cam be
fowad in the Ewrop Patest C tiom, Article 533,
in the Suedioh Patests Act and in the Patests Act of
many ether coestries perticipating is EPC. The
article is thevefore of s more commoa iaterest than
the title may isdicate.

The report of the Presidest’s Comminsioe os
Industrial Competiti ststed sccording to
Vashingtoa Post dated 17 February 19835, that the
existing legel system was mot desigeed to desl with
gewetically esgiwecered orgsnisms. many developmests
in this field sre obsolete by the time the lav is
ready to hesdie them, and the costiowing stream of
mev scientific advances cslls for rethimking the
very concepts derived from earlier cesturies on
which the intellectual property rules are based.

Bew concepts of wvhat iwtellectual property is
sod how it shou'd be protected - beyord pstests,
trsde-marke, trade secrets and copyrights - may well
te seeded. as may sweeping chasges in intellectusl
property lsws and the ways they are sdaiwistered and
enforced.

In the light of the explosive development of
wolecular bioclogy snd the techaical awi industrial
utilization of it ("biotechnology™), the problem to
find as internacionally sccesrtable system for
protecting biological iavemtioms is urgest. It is
very imparvent to act Fsst and if poesible find
solutions, which without any waste of time can be
reslized and give immediste protection, the scope of
wvhich can be examined judicially without delay. It
is sleo importast that the solutions are truly
internstiona) snd useful end of the ssme value to
all countries in the world.

The conclusion of the srticle outlines s nev
system, wvhich may solve ot lesst some of the
deficiencies of the present system.

Negwort wins first Jepswese patest for modjfied plont

The first-ever product patents for a plant were
registered in Tokyo last September, more tham eight
yesrs after applicstion. WNippow Shiwysku Co. Led.,
Kyoto, received two certificates for "A New Plant
Species Belonging to the Mugwort fArtemisial Cenus™.

Tne pstents protect s peremwmisl herb, Cthe pents
sugwvort, and s issecticide that Shinyshu developed
from it after selective breeding. Both patents
(Wos. 1281564-5), were filed in 1977 ond otfficially
snwounced in Jsruary 1983, but their issuance was
lomg-deforred by objections from the Jspse Seed
Trede Associstion, Tokyo. The Japanase Petent
Office (JPO) held that the chromosome anslysis
described in the patent application certified the
origine’ Ity end reproductibility of the epecies, ond
vas therefore patencable.

This iesuance by the JPO jo eimiler to 1983 US
patent Mo, 4,378,653, wvhich wvas sosigned to Red
River Commodities, Im¢ Pargo, ¥, Dek., for »
hybrid sunflover plant nd ite seed. It shou!d open
the door for patenting genetically engineered plante
in Japan.

- &0 -

A typica” biotechaology patest. after
spplication aud request for examination, sow takes
at least four to five years to isswe - time that
must be subtrected from the patest’s 20-year life
spas. Osly a thoussed Japasese exsnimers handle
over & quarter—million applicatioas per year. more
than dosble the nsumber ie cthe USA. The probles is
particularly cospounded by biotechmology patests
from foreige imvestors, vhich are trasslated by some
2.500 local pateat sttormeys. oftes
inconprebensibly. These applicatioss sre imitially
rejected out-of-hand by the JPO for lack of clsrity
and sdd mosths to the approval process.

In the race for patest priority ow closed.
humea twmur secrosis factor (TNF), Daimippos
Pharmecentical Co. Ltd. of Osaks is the first of
five competiag firms wvorldwide to have its patest
applicatios published. Dsginippon, wvhich had wet
previowsly disclosed its THF gene sequence. claime
priority filiags dated Narch 6, 1984,

Other companies vyiag for THF patests inclede:

= Asshi Chemical Industries Co. Ltd..
Shizwoka, Japas, in comjunctios with the
Seckman Research Iastitwte of the City of
Hope, Duarte, Calif.

- Biogem, WV, Cemevs. with BASF, Ludvigshafen.

- Cetus Corp., Emeryville, Calif.

~ Gesestech, Inc.., South San Freacisco, Calif.

(Zxtracted from WcCraw-Hili’s Biotecheol
Newsxstch, & November T98S)

Fresch nill sue U3 over AIDS-test patent

Sanofi, the French pharamsceutical girsst, and
its parteer, Pasteur Disgwostics, intend to bring
suit in the US courts to force the US Pstent Office
to act promptly om its ELAVIA test kit for detecting
AIDS. The litigstion is being undertaben without
snimus, but rather as as "amicsble” way of
"expediting™ ites spparently sidetracked patent
spplicstion., It sims at breaking the impsasse
betveen the test’s French invantors and the US
government, vhirh geve fast-track spprovsl to the
competing WTLV III detection system developed by
Dr. Robert Gallo at the US National Cancer Iostitute.

Besides US patent rights, the French are
avaiting approval of the Food snd Prug
Administration for ite US licensee, Genetic
Systems, Inc., Seatile, to merket its AIDS kijt.
Sanofi is also setting up 8 unit to mesufscture
recombinant humsn growth hormone snd "oCher peptide
chemicals”™ at Notre Deme de Boudeville, measr Rouen,
Bormandy, swd should bk onstresm by wid-1986,

(Zxtracied from WcCraw-Hill's Biotechnol
L] ch, & N ber 1985)
7. BI0-INFORMATICS

Directory of US covrses in biotechnol for
m—'! cowntry scientists (published by the

National Acedemy Press, Washingtom, DC)

The purpose of this directory is to provide
information on US greduste degree programmes.
opecisl courses, and iniernships jin biotechmology
for developing coustry scientiste.

The information was obtsined from colleges.
universitias, research institutes, professional
sssocistions, snd indvetries vriog the spring of
1984. Although not al) of the institutions
contectad chose to subeit informetion, it represente




a fairly complete picture of the rypes of
opportwnities for study that are available is the
vearious biotechuology disciplines.

The directory iacludes separste lists for
insstitutions, degree programmes,. and apecial
{soa-degree) courses. The listing of imstitutions
includes addreases and telephone swmbers for key

contocts as well as ief iom om ¢ tiem
wenberships swd previows experience vith admitting
developing ry studests. C tivm berships

can be siguificast because they provide expanded
oprortesities sad rescurces for stwdesats.

The listisgs for the degree prograsmes smd
special courses isclude a title and brief
description of the sudject matter and admissios
requiremests,. inforastioe oe advisors or
instructors, and degrees or certificates awarded.
Unless othervise isdicated, the startiag time for
degree programmes is in the fal)l snd the language of
instruction is English; masters’ programmes require
1-2 years and Ph.D. programmes 3-5 years to
complete. Informatioa os coets is iwcliwded for
special courses. Cost information is mot imcleuded
for deg-ee programmes becavse of contimuwing changes
in tuition, fees, and living enpesses.

The index is divided into sectorsl listimgs.
vith cosrses showm soder Agricwlture, Eagimeering.
Eaviromment, Neslth, Iaterdisciplimary Programs and
Sapic Studies, and Veterimary Sciesces.

This directory is iotended for wee as a first
step in determinieg where specific types of traiming
csw be obtaiond and to facilitste comsumication with
the institutions identified. Full detesils om the
specifics of courses, costs, tising, and
prerequisites are readily aveileble from the
institutions of imterest.

This report was prepsred by the Bosrd on
Science snd Technology for Intersstionsl
Development, Office of Intermationsl Affeirs.
Bationsl Research Council, for the Agency for
Ioteraations]l Development, Office of the Science
Advisor. (Copies may be obtained from: Board on
Scieace sod Technology for Internationsl
Development, Natioval Research Council,

2101 Coastitution Avesue. N.V, Washingtoo, D.C.
20418 USA)

(published by the
.00 for all four volumes)

rehensive biotechnol
Pergamon Press, price

Recent advences is biotecknology indicete -
seed for s comprehensive trestment of the basic
principals. methods and spplications of
biotechnology as sa integrated multidisciplinary
subject. Comprehessive Biotechmology fulfils this
need and is intended to be the standard reference
vork in the field.

Comprehensive Biotechnology is aimed at s vide

range of users. Since beginmers ss well as veterans
in the field sre addresned. esch chaptar or grovp of
chopters beging with the barics before proceeding to
in-depth specislist materisl. The work sterts vith
the scientific snd engineering fundsmentale of the
field (Volumeo ) and 2), ond thes procesds to
descriptione of their epplications and implications
in various processes and products (Volumss 3 end &),
including pharmaceuticale, foods snd beverasges.
fusle, chemicale. voote Creatment, sgricuiture,
sining and wedicine.

Comprehensive lionchnlg! is comprehensive

but concise teo emable completion wichin o set of
four volumes published simultanacuely. Individual
volume and cwmulative indexes and & glossary of
tarms are devigned to fecilitete the vee of this
wvork by & broad readership. The publishers plan to

- &) -

update vegularly the costents of this work is
Biotecheology Advasces, sa 1 review jowrsal.
snd with supplementary volumes as sppropriate.

Researchers. teschers. studests. admimistrators
and others ia industry. goversmest asd scsdenis
should find Comprehensive Biotecheol csseatial as
s source of imformation, data and 1dess in this
rapidly expanding ares of sciesce.

Ostline of volume cootests

VOLUME 1: The Primciples of Biotechmology:

Sciestific Fundamestels

Sectios 1. GCenetic and Biological Fundsmentals
Section 2. Chemical sad Bjochemical Fuedamentals

This volume delincstes and istegrates the unifyisg.
aultidieciplinary principles of biotechmology in
terms of relevast sciestific fundamentals.

VOLUME 2: The Prisciples of liotubulm:

Eagineering Comsiderstions

Sectiom 1. Bioreactor Desigs. Operation awd Comtrol
Section 2. Upstreas and Cowanstress Processing

This volume delineates and integrstes the unifying.
meltidisciplinary principles of diotechnology is
terms of relevant emgioeering fumndsmentsls.

VOLUME 3: 73he Practice of Biotechnology:

Bulk Commodity Products

Section 1. Heslthcsare Products

Section 2. Food snd Beverage Products

Section 3. Industrial Chemicals. Biochemicals and
Fuels

This volume describes the various large-scale
biotechnolagical processes sad products which sre
involved in industrisl practice.

VOLUKE &: The Practice of Biotechnology:

Specislity Products and Service Activities

Section 1. Specialized Activities
Section 2. Governmental Regulstions snd Concerns
Section 3. VUaste Mansgewent and Pollution Control

This volume describes the various specialized
biotechmology acrivicies which sre involved in
industry snd government.

The new biotechnology: Enropean governments in

sesrch of a strategy by Margaret Sharp (published by
the University of Sussex, price, t10.00)

The "new biotechnology”™ is about the haraessing
of the mev techniques of genetic cniucrin' vith
other developments in wicrobjology and chemical
engineering to creste a poverful aew techmology.
Potentially it could have sn jamease impact upon
medicine, ths chemical sud energy industries sed,
sbove sl), agriculture »:.d food production. This
nev biotechnology is still im its infancy. WMeny of
the techmiques being us~d are bareiy ten yesrs old
even a3 scientific techniques, Vet slone o¢
industris) sctivities. A study of biotechnolagy in
ite present phese of development therefore captures
ssny of the issues which srise in the translation of
accivity from science laboratory to firm ~ from the
uncertsinties of scaling up laboratory processes to
jssues of finance, patents and property righte.

This study looke ot the wey in vhich this nev
technology is evolving in the countries of Western



Rurope. It cestraste induscrial sed goverameat
strategicas, emphasiving the impertasce of the
liokage betwees academic science snd indwstry. It
finds both etreagthe and weskaesses is Europe’s
position, but disputes the gleomy progaesis of those
who write off Eurcpe’s costributios.

This study will be of interest to thoee
coscerned sbout the positios of Europe - aad its
lesding countries - is mev tecthwologies, as well as
to practitioners awd policy mekers in
biotechsolagy. It cestsins s wealth of isfurmstios
about developassts in Europe, Japan and the
Usited States.

idonss snd vireses

ATCC offers cell limes, b

The 5th edition of the ATCC Catalegue of Cell
Lives and Rybridonas (price $6.50) describes
2,650 hunsn, sningl ssd plent cell iines; & listing
of cell linss involved in patenting: recommended
wedis asd growth conditioces for mesy cell lises:
and forwulse for stesdard cell csliture medis ond
reagents. Thirtv-siz nev asiwsl virwses,
Rickettsise and satisers are slso available ssd sre
described im ATCC'y Virus Cstalogue. Additioss to
the swinal virus collectios include Ebplichis
visticii (Potomsc horse fever), two rabies virwses,
several bumaw rotavireses ssd satisers, asd s humen
cytomegalovirus. Details from: Ssles Dapartmest,
Asericas Type Culture Collection. 12301 Parklowe
Orive, Rockville, WD 20852, USA or oe (301) 881

2600. (Sewrce: Biotecheol Belletis, Vol.4,
¥o.l1, December “'“._4!__

lutcehul and the law by Iver P. Cooper
Tiohed by “lark Boarduss Co., Ltd. USA, price
.50)

This is the lowng-promised update of s trestise
whose 1982 edition bas become popular smong
biotechwology patest lswyers. Other books cover
biotechaology patent lav specificslly, but Cooper
fills in the general son-biotecheology beckgrousd ss
well. Although writtes for the sttorsey, it is
cosprehensible to the determined sos-lavyer.
Relessed in August 1985, it includes the 1982
Ex parte Jacksen case, which, the suthor beliaves,
went too far in excluding geveric claims for
micro-organisms. It sleo discusses Ex parte Lundak,
1984, which beld chat am informsl scademic grouwp
meiatsining & hybridons cell lime did wot meet the
qualificastions for a depository - costrary to
Cooper’s expectstion in the first edition. Thie
uvpdated re-issue sleo covers the Patest Term
Restorstion and Patent Lav Amendment Acts of 1984,
litigation over oroperty rights is biologicsl
waterials, copyright protectios of DA moleceles,
Section 101 protection of plaat varistics and snimel
bresds, patenting of mosoclonsl satibodjes and
Wybridoms Vines. (Bource: McCrav-Hill's
liotcchﬂm_lmm 18 Wovewder 1983)

The biotechmol business; ‘A strstegic amslysie
by Peter Daly, Biotechmology Umit, Watjioms
for Science snd Techmology, Iralend (published by
Fronces Pister, Lowndon, price £16.50)

This book ssslyses the main forces which ars
shaping the industry structure snd the competitive
stretegins snd choices focing the biotechmolegy
componics. Descriptions of the techmolegiss, the
spplication sress and cempesy sctivity (with
eophasis on the US scene), sre presested. The
chovoscteriocics of an emerging industry such as
early entry berriere amd technolegicsl wacertsinty
sve exsmined along vith the unigue relationehip
betwsen science sad techuology. The rele of
nations) governmente is coseidered in reletion to
the sohoacomant of astions) competitiveness.

-‘z-

Case atwdies are preseated for a awmber of
lesding companies including Cenestech, Ceser, Cetus.
Centocor, Celltech, Eli Lilly snd NMomeansto each
illestratisg a particular strategic resposse. The
strategies sdopted by the sev compamics are
classified and the bamafits o~ risks of cach
strategy type sre dis:ussed. The strategiea of the
established coacasies sre comsidered in relstios to
technological strategy and timiag of emtry.

er—sided techaiques in food techaol
3ohed by Farcel Dekhar, Iwz. USA., price
appros. US$9C.00)

For many jears, as acute meed exists for a
computer book that is switable for food
practitioners. To meet this seed. this book is
primevily designed to ba a refereace book for
professiosel food eagimeers. food techmologists,
food sciestiste, and industris) per I who vish
to wpdate their kaowledge on computer-aided wethods
snd techaiques. Some detsiled case studies are
iaclcded concerning ocperational research, desige
problems, data processing. and other related
topics. Tue suthor, Dr. Israz) Saguy is & Sesior
Resesrch Sciestist at the Agricultural Research
Orgasizatios, The Volceni Cester, Imstitute for
Techaology sad Storage of Agricuitural Prodewcts. Bet
Dagan. a8 well as Semior Lecturer at The Hebrew
Usiversity of Jerusslem, Israel. BKNe and 15 other
vell-known experts costriduted to this very
interesting book.

Wicrobiol of fermented foods (published by
Cisevier Appiied Science Publishers Ltd., Price

spprox. £100.00)

Pood fermentstions are among the oldest
spplications of biotechsology. The two volumes of
this set - edited by Dr. Brian J.B. Wood, Depsrtment
of Bioscience and Biotechmology, University of
Strathclyde, Glasgow, Scotland, Grest Britais - give
8 comprehmsive overviev. All of the masjor groups
of foodetuffs whose preparstion involves s
fermentation are discussed. Seversl chapters desl
with sspects particulariy relevant to developing
countries. Two chapters or avimal feed productios
by ensiling and relsted processes illustrate
similarities in biochemistry snd microbiology
betwees the very differest sress of human food
fermentations snd asimal feed production. Cesetic
engineering may well mske its contribution to the
future development. This subject is explored in s
chapter on strain majntensnce and improvewent.

Yolwae | covers:

Vinegar; The Microbiology of Vegetadle
Termeatstions; Cheese Ferwentations; PFermented
Bilke; Fermented Protein Foods in the Oriest, with
Zapbasis os Shoyu snd Hiso im Japan: MWicrobiology
of Bresd Neking,; Yesst-Lactic Acid Bacteris
Istersctioss snd Contribution to Fermented
Poodetuffe; Biology sad Technology of Wushroos
Culture; BDic-enrichment: Production of Vitemine in
Termestad Foods; Production of Industrisl Ensymes
and Applicstions im Perwented Foods.

Volume 2 covers:

Perwented Pish and Fish Products; Fermented
Ssuseges; Silage Termentation; Fermentstive
Upgrading of Westes for Animal FPeeding: Tes. Coffes
and Cocos; Africes Fermested Foode; Food
Termentstion in the Tropics; Wiscellsmeocus
Yood-Related Fermentoticas; Strain Selection and
fuprovessat .

The Biotechnological Challenge (published by the
ee8, Price spyros. 120.00).




S. Jacobssos snd A. Jamisca, Research Policy Usit,
University of Luad, Swedes; WN. Ruthman, Centre for
Research is Industry. Dusiness and Admimistratiom,
University of Marwick

Soc1-ecomomic implicatices of verious
bjotechmologies for developing cowntries are
anslysed in this waique volume. Am introductory
chapter sets the framework for the book by
discussing bdroed ieswes related to biotechuologies
as socio ic i ions. The first mais
section reviews the t logies th lves (gesetic
engineering, essymes and fermestatios) and discusses
the mein techmical and ic i that surrowsd
their ful devel . The d maia part
describes in detail three case studies that ere
perticularly relevast to Third Vorld development
(the inpact of iso-gluccee o the world seger
market, the role of biotechmologies is reising the
output of proteins and the industris! base and
strategy bebind the Brazilice ethawol progremme).

(Source: Cambridge University Press. Jamusry-July
111
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C. NEETINCS

2-4 April 1986: Cell and tisswe transpleatation
isto the sdwlt braim, Wew York, USA.
(Contact: Coaferesce Departmest, the New York
Acedemy of Sci . 2 Rast 63rd Street,
Pev York, NY 10021, USA).

7 april 19868;: Scale-wp inm biotechmology, Brettom,
wear Peterborough, UK. (Conmtact:
Christine Tusting, Associstion for the
Advancemest of British Biotechsology., AFRC Pood
Resesrch Institute, Colsey Lane,
Borwich KR& TUA.

7-11 April 1986: NIT short course: comtrolled
release techoology: polymeric delivery systems
for drugs, pesticides end foods, Psris,

Prance. (Comtact: Isdustrial Lisisos Program,
Room E38-400, Msssschusetts Institute of
Technology, Cambridge, MA C2139, USA or on
617-253 2691).

7-10 April 1986: CEoergy from biowass snd wastes:
this three-snd-s-half dsy comferesce includes
sn exhibition and & trede show. It will be
held ot the Hotel Vashingtom Hiltoe,
Washington, DC. Orgemized by the Institute of
Gas Technology, it includes 8 techmical
progreaame and addresses research topics as well
as business eznd mon-techeical issves that
offect the contributions of biomsse snd wastes
Lo priazry energy demssd. Further details frow
the Inscitute of Cas Techmology, 3424 South
State Street, Chicago, IL 60616, US,

8 Apzil 1986;
plant biotechanology, Edimburgh, UK, (Comtact:
Pr. Keith Joeses, Departmsnt of Surgery,
Unjversity of Ldioburgh Medicel School,
Teviot Place, Ldinburgh ENS 9AC or on
031-667 1011 ext. 2278).

8-10 Apri) 1986: BIOTECH RIA '86, Picrence, Italy.
{Comtact: Orgenising Secratariot, Vondasions
Ciovanaj Lorensini, Vis Monte Wepoleowne 23,
2012% Milam, Italy or on 02-70 22 67).

21-22 April 1986: lmternetions] Cosferencs om
Biotechmology. Alenandris, Vs. Vrite CZEN,
Box 536, Peivfex, Ve. 22030.

$-7 Nay 1986; Chemical sepects of diotechnology.

Sponsored by the Americams Chemical Society snd
the Mational Buresu of Stssderde, Ceithersdury,

Biotechnology and the sgri-industriss/
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Baryland, USA. The coaference vill cover the
crucial role that chemical sciences and
techaology play ia the development of
biotechmology. For sdditiosal inforwation
coatact Ns. Susam Moses. Americas Chemickl
Society, 1155 Sixteentn Street, N.W.,
Washington, D.C. 2003, USA.

13-15 Bay 1986: BIOTECH 86. Vembley Conference
Cestre, London, U.X. For further informatios
contact Online Intersatioss’ Ltd., Pimner CGreea
Hoose, Pisser, Middx.. HAS .AE, U.K.

20-22 Nay 1986: ENBO-EMAL VWorkshop oe Comtrol of
Cene Expression in Stesm Cell Differestistion
ssd Mouse Developmeat. For further icformation
contsct Ervin F. Wagmer. Europeas Molecular
Biology Laboratory (ENBL). Mayerbofstvasse 1.
D-69%00 Beidelberg, FRC.

11-14 Jume 1986: Confercoce os Moleculsr Biology asd
Pathology of Matrix spossored by the Jefferson
Institute of Molecular Nedicine, Jefferson
Bedical College of Thomas Jeffersom Usiversity,
Mailadelphia, Pa., USA. For further
information costect D. J. Prockop, Jeffersom
Institute of Molecular Nedicime,

Thomas Jeffersom University, 11th saad
Locust Streets, Philadelphia, Ps. 19107, USA.

16-18 June 1986;: Cosference om Cellular and
Molecular Biology of Hormcae snd
Beurotransaitter containing secretory vesicles,
Bev York Hilton Hotel, ¥ew York. For further
information contact the Confereace Departeent,
The Bew York Academy of Sciesces,

2 East 63rd Street, Mew York, MYT 10021. USA.

17-22 July 1986; Third Worid Congress oo Cenetics
Applied to Livestock Production, University of
¥ebraska, Lincoln, Nebraska, USA. The
conference vill cover breeding objectives,
breed utilisation, optimum design of breeding
progrsumes and the applicstios of gene transfer
techmology. For further informstion contact
Cordon E. Dickerson, Chairmse of the
Co-ordinatiog Committee, 229 Msrvel Baker Hall,
University of Nebrasks, Lincols, WE 68583-0908,
USA.

1-5 September 1986: Biotechnology Seminar. Recent
trends in biotechaology producticn methods will
be analysed at this seminsr under the suspices
of the EEC. It will be hosted by the
government of Bulgsris at Varna. The progremme
will include food additives sed wev specific
chemicals. Detsils from: The ladustry snd
Technology Division, United Wations Ecomomic
Commigsion for Lurope, Palais des Nations,
CR-1211 GCeseve 10, Svicserland. Telephone
022 34 60 1), Telex: 28 % 96.

22-23 September 1986; Biotechnology Informstion 'B86.
University of Scvasex, Brighton, X. For
further informations contsct Turopsan
Biotechnology Informetios Project, the Science
Refersnce Librery, ¢ Kesn Street,

London, WC2B 4AT, UK.

23~29 Septewder 1986: BIOTECHNICA '36, Wamnover,
PRC. Por further informstion contact Deuteche
Nesse- und Ausetellunge- AC, Hammover, Fed.
Rep. of Cermany.

20-22 October 1986: Sixncth Internstions) Symposium
on HPLC of Proteine, Peptides and
Polynucleotides, Daden-Baden, FRC. Por further
informacion contact the Secretariast, Sixth
ISPPP, P.0. Box 1980, D-6500 Maing, Fed. Rep.
of Cermany.
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AGRICULTURAL

YEAR RISK
PROJECT OBJECTIVE: PLANNED ] SEEN STATION

Isozymes. construction of chromosomel linkage maps 1986 none New Mexiro State U.
Lactic acid bactetia, gene transfer system for lactobecilli, pediococci 1967-199C | none N.Carvlina State U.
Legumes for forage nitrogen fixation, resistance to cold, aematodes 1987-1990 | none U. Flurida
Lettuce, disease resistance, brosden genetic base 1967-1990 | acoe U. Calif, Davis
Mitochondrial gene flow and diversity in plant populet:ons 1987.1990 | mome U. Arizona
Nematocide controls grape pathogens. nemetode virus disease compler 1906 none U.Calif . Davis
Nitrogen fizstion improvement. Rhizobium jepeonicum gene mapping 1967-1990 | none Jvws State U.
Nitrogen fixation in Azotobsecter vinelendii, transposon, plasmid gene transfer > 1990 rone N. Carulina State U.
Nitrogen fization, Rhizobium-soybean symbiosis, clements 1967-1950 | slight Clemmson U.
Nitregen fixation, Rhizobium host-strain specificity 1967-1990 | alight Wash. State U.
Nitrogen fizstion, akered Rhirobium legumi mm, R japonicum 1967-19950 | mone U. Celif.. Riverside
Nitrugen-fization, hydrogen-transfer genes in Rhizvbium 1987-1990 | none Oregun State U.
Nitrugen fization, legume infection. nndule development, stress tolerance 1987-1990 unknown| Mississippi State U,
Nitrogen fization, nodulation, of Chinese Rhizobium, response Lo soy cultivars 1987-19%0 nooe Jowa State U).
Qut snd wheat salt tolerance, drought resistance via cell fusion 1986 none Colorado State U
Organelle DNA_ characterize variability, devise taxonomic hievarchy > 19390 nooe N. Carvding State U.
Urnsmental plants. cloning propegation 1967-1990 | nune . Tenn.
Mnhﬂmdnﬂmlumhwm i%7-19% | nome Washington State U.

I plant propegation vis cell colture and fusion 1987.1990 Rune U. Nlinvie
Pmdrgrdﬁmbymw resisiance genes 1967-19%0 slight Luuisiana State U.
Pesticides. viral and binchemical agents, cellular interactions > 1990 slight Uregon Scate U,
Pine-tree regeneration; collon, suybesn organogenesis >1990 none N. Carolins State U
Plant modification, selection, regenerstion 1986 none New Mezicv State U.
Plant vectors, berbicide resistance in photosynthetic b ia, aflst 1987-19%0 none Achurn U Ala.
Potato virus, characterize RX gene. elucidate resistance 1987-1990 none U. Mgine
Potsto, transfection and transformation for crop improvement 1967-1990 none Tesas AEM U,
Pataloes, reconihinant l..,. d verieties 1987-199%0 none U. Maine
Poultry germ-plasm. identification and transfer for useful genes >199%0 nune U. Minnesita
Proteplsst membrane regenerstion, fi callus formats >1990 none N.Carulina State V).
Regeneration of crop plants with pathogen, pesticide, stress tolerance > 1990 nune U. Flrids
Regenerstion. emberyn culture, microinjection, cell fusion 1967-19%0 none Colorsdo State U}
Regulation. expreasion of fureign genes in plants and associated bacteria >199%0 none N. Caroling State U.
Rhizobium nnd Agmhrln-un symbiotic, tumurigenic sssuciation, IDNA transfes > 1990 nune tl. Missouri
Rice. g vis cell fusi 1987-199% none U. Calif., Devi
Sclnou lnploukol exceplionally large size 1966 slight Michigan State U
Tissve-culture imp: of New Mexican crops 1986 none New MesicoState U.
Tohecro, decresse undesiratie chem cal compunents in cured leal 1967-1990 none U. Kentucky
Turf and forsge grasses, genetic mpm\mul 1987-1990 none U. Massschusetts
Turkeys. live pasteurellas multocide vaccine {or fowl cholers 1967-19%0 none Clemson U.
Vaccine, cloning of benvine brucellisis antigen 1987-19%0 slight Texas AGM U.
Vectors for chimeric genes, cnioroplast expression in crop plants 1987-1990 o U Arizona
Viral vector for gene transler into higher plants 1967-19%0 nuse U. Kentuchy
Viruses, stienuation of sindbis, western equi hal-tis. bovine diarches > 1990 none N.Cardlina State Ul
Visuses. diflerences in transcriptionsl espressivn of tobscco viruses 19686 nore N. Cardine State U/
Whest. foreign gene transfer 1986 none Kansas State U,
Wheat, map. transfer genes fue resistance o insects, disease 1966 none Kensas State U
Whest-agropyron hybrids, gene transier, cvingenetic snalysis 1967.1990 none Kansas State U
Zein genes, mudificalion ohnunmmd dcf.ncnq 1987-1990 none Louisisns State U
Zein, cloning and seq ing ¢ o1 ing regi 1987-199%0 none U. Minnesita
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.0. Box 300, A-1400 Vienna. Austria

Genetic -Engineering -and -Biotechnology -Monitor
Reader -Sarvey

The Genetic Engineering and Biotechnology Monitor has been issued regularly s:ince
February 1932, and altnough tne mailing list is being continuously updated as new
requests and changes of addresses sre received, we should be grateful if readers
vere to Je-confirm their interest in receiving this monitor by answering the
quesions “belov and mailing the questionnaire care of The Eaitor, Genetic
Engineering and Biotechnology Monmitor, UNIDO Technology Programme, to the above
address.

Computer access number of mailing list (see address label): ....ccecccccccceccccnse

mﬁ: P 0P PG ELOIP LI POPLLOONOEPRIRNRIEIRRNTITISS
POSITIMITITLE: ®0 SO PPPOILIIONFPOIOSIIIOOISIOOETT TSNS

ADDRESS: R N N RNy S RN NN A R N N N R R NN A AN AN RE NS N

Do you wish to continue receiviang tne Gesetic Engineering
and Biotechnology Monitor? Yes No

Is tre present address as indicated on the address
label correct? Yes No

How many issues of the Monitor have you read?

For -optional ‘reply:

Which secticn in tnegMonitor is of particular interest to you?

Which additional suojects would you suggest be included?

Woula you like to see any sections deleted?

Have you access to some or most of the journals from wnicn tne information
contained in the Honitor is drawn?

Is your copy of tne Monitor also read by friends or collesgues?

Plesse make any comments or suggestios on how to improve the quality and usefulness
of this Monitor.
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UNIDO MAILING LIST QUESTIONNAIRE

Code 50
The UNIDO Nowsletinr 300t fres 3 charge 10 an 300cOved het of resders
Yo e considared for inciusion an the UNIDD N g hat, plewe vl retuen ot

UMIDO MAILING LIST, INDUSTRIAL INFORMA TION SECTION.
P.O. G0X 300, A- 1480 VIENNA_ AUSTRIA

° Type or priex clearly {one letter per box) and ledve 2 spece between each word
T
TLAME (unceriine family nera) i i l l | l |
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