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International Network for Lactic Acid Fermentation Technology

[ INFORMATION NOTE NO.: 1 ]

]

Date: November 1993 ]

Development of an international network for lactic acid
fermentation technology (LABNET)

actic acid bacteria (LAB). so namc1 because of their

ability to convert sugars to lactic acid. arc an industni-
ally important group of bacteria. They play essential roles
in the manufacture. and. where relevant. ripening, of fer-
mented foods and beverages such as cheeses. meats,
bread. vegetables. fermented milks and wine. These are
important products of the indigenous agn-food sector
throughout the world. The fermented food sector is a
growth area world-wide duc to a consumer-expressed
need for natural. safe foods. In addition. LAB have appli-
cations in the non-food industry . for cxampie. in the area
of the oral immuni/ations. becanse LAB ore regarded as
generally safe micro-organisms and as such are suitable
hosts for oral vaccine production.

UNIDO has created a new progmamme in biotechnol-
ogy for the benefit of developing countrics 1n which new
rescarch advances for improvements to traditional lactic
acid fermentation processes may be facilitated through
linkages and networking arrangements of cxisting na-
tionai and regional programmes of LAB. Scveral rescarch
groups in Asia and in Alrica have taken steps 10 join the
nctwork. Professor K. Komagata of Japan, former Direc-
tor of the World Data Centcr. is to preparc a proposal .is a
UNIDO consuliant for abioinformatics network in indus-
trial factic acid culturc collections and 1s to help mobilize
resources for its implementation. A computcer software
and databasc programmc on lactic acid fermentation de-
sign that calzulales on-line information about specific
fermentations, including specific growth ratcs. substrate
consumption and product formation will be onc of the
LABNET s resources. Once the UNIDO LLAB networl. 1s
1n placc and finctioning. the Europcan Laboratony With-
out Walls in the ficld of biotechnology of factic acid

bactenia will be requested to serve as the European node
of the nctwork.

A LABNET column about activitics. including LAB
cultures collections, rescarch in progress. and commercial
and industrial apphcations, that are taking place in the
UNIDG LAB network will be regularly included in future
issues of the UNIDO Genetic Fng:neering and Biotech-
nology \Monitor_ Groups inicrested in participating in the
nctwork are imvited to write to UNIDO's Biotechnology
and Genetic Engincening Unit in Vienna, Austna.

Further informauion 1s available from: The Biotechnol-
ogy and Genetic Engincering Unit. United Nations Indus-
trial Development Organization (UNIDO), Vienna
Intemational Centre. P.O.Box 300, VicnnaA-i400, Aus-
tria Tel (33-1)21131ext. 4330, Fax:(43-1)2307355.

Lactic Acid Fermentation of
Non-Dairy Food and Bever-
ages - A UNIDO-Sponsored

Programme

A UNIDO-sponsored joint rescarch project to develop
high protein content kactic beveragss from vegetables
1s being carmed out since January 1987 at Korca Univer-
sity in Scoul and MIT in Cambndge. MA. USA. The
pnmc objcctives of the Phasc | rescarch project were to
cstablish optimum pretreatment  conditions of cercal for
lactic acid fermentation and to sclect and improve the
microhial strains. In this studv. the beneficial effects of

Not an official document For information only. Opinions expressed in this Information Mote do not necessanly reflect the

views of UNIDO.

Compiled by ). Rhind for the Biotechnology and Genetic Engincenng Unit. Technology Devclopmeni and Promotion
Division, Department for Industrial Promotion, Consultations and Technology, UNIDO, Vicnna Intermational Centre, P.O.
Box 300, Vienra A-1400, Austna. Tel (1)21131-0, Telex 135612, Cables UNIDO VIENNA, Fax 232156.




prefermentation and extrusion cooking of nice prior to lactic
fermentation were demonstrated. A strain of Leuconstoc
Mesenteroides scparited from a  traditional Korcan fer-
mented fish product. Sikhae. could produce acceptable applc
juice-like flavour from a rice-soy mulk substrate.

Encouraged by the first phase results. 2 Second Phase
UNIDO Project was launched 1n July 1990 with somew hat
extendod programme activitics. cntitied “Industrializationof
lactic acid fermentation technology of cereals and its dis-
seminwon to the developing countries™. It compnised three
major activitics: a continued joint rescarch programme be-
tween Kerea Universi . Korea Food Rescarch [nstitute and
the Technical University of Denmark. an intematonal train-
ing course for food fermentation teciinology . and an interma-
tional wokshop on ths subject

Bacteria in fight against
dysentry

he past few months have seen the appearince of saverl

papers continmng concrete o ideme that mnocuous or-
£mnsms can combat maor intesunal infoctons e himans
and other amiinals. One group of reports has ocused on the
inoculation of a protectin e ircsual flom into Inestock as a
means of satcpuarding them agminst colomization with Sai-
moneila and other pathogens Thus researchers it the Food
Dircctomte. Healthand Weltare Ottaw a. Canada, han ¢ found
that a cocktd ot oreamsms isolited from the facces of
healthy adult hens, given by mouth o ewly hatched chucks.
protects them from imeaston by an enteropathogeme strun
of Fxchericia ¢oli that has been associited with nunxe ous
outbreaks of haemomhagc colitis 1n hunans ¢/ ctrers in
Applied Microbwolsg - FH1911992) There are clearhs the
nukings here of a routine method of controlitng this and
other senous human discases

Even more exciting s 2 paper published by 2 team
ikluding Sy via M Gonvales at the Centro de Referencia
para Lactobacilios in Chacabuco. Argentina Like the repon
from Ouawa. it onginates in the behief that whereas the
neontal intestinell tract s free of germs, the complen flor:
subsequentls acquired from the mother and other sonrees
pln s an impornant role in later defense against mamuding
pathogens In this case. however. the aim s to evohe a
stmtcgy for prophylanis agamst buman -ases Defined
strains arce thus being used

Gonzales and colleagucs worked with two struns, onc of
Lactobaciilus caser and the other of /. acidophuius, which
they obtasned from human facces They 1solated the organ-
1sms 1n purc culture, inoculated them separiely o 10 per
cent solusions of skimmied mulk powder. and mined the mo
fermented nulks together aficr cipht bours of incubiiion The
group chosc asthe tareet pathogen astrun of Sugella sonner,
becausc the dy senten caused by this orgamism is particularls
common in their region of Argenting

They found that aulk fermented with [0 caver and /.
acidophilus was dramatically cffective 1 intubiting
Ssonner wicction Exen onc of the mice dosed orally
with the pathogen after feeding for cight das s on the milk

sunvived the infection. The corresponding survival rate in
control muce was 60 per cent.

As descnibed in the Journal of Applied Bacterwlogy
(73:407.1992). pretreatment with milk also markediv in-
hibtted colonization of the liver and spleen with N, sonne:
The organism disappeared from these organs by the tenth
day. but cmaincd at a high level in the urtreated muce
There were also raised levels of antibodics against the
pathogen inboth the serum and intestinal flud. suggesting
that the fermented mulk also increases the systemic im-
munc response The Argentine group also has prehminan
evidence that the fermented milk can be used to treat and
prevent infantile diarthea. (Source: Bio Technolinn: Vol
1 Januan 1993)

Lactic acid bacteria pre-
vents tooth decay

AIIO Masushiro. working 1 Osaka, has developed a
prepartion contmng a panticular strun of the Lectic
aadbactenafoundin UIne™ sogutt Noreptecoc s sadivars

Matsushiro found that this strun prodiices zrge amounts of
an e me called dentianase These bactena can sunone in
the e tronmient of the mouth. and are hammicss (o hunins

According to Matsushiro, when i the mouth the baciena
suppress the formmation of “firm” dental pligue. which is a
major cause of tooth dewany Anv plixgue formed 1s ~loose™
and canbe simphy nnsed away (Furopean patent apphication
0324730 (Souree (Chemaary and Indise . LS Febnin
1993) .

From salad days to salad
weeks

keep salads with 2 heay dressing freshy evir bactenia

shoudd be added and the salad allowed 1o ferment. accord-

ng to Martin Bonestroo. Unnemsity of Waeeningen. The

Netherdands The techruque 1 said to extend the shelf-hife of

such silads to about fis ¢ weeks if stored at temperatures below

7-C. and he says it nakes them aste better — ~a pleasant.
mildhy sonrtaste

The nse of the bactena answers consumer pressures by
naking aruficil presenatives unecessan while smane &
large amount of spotlage resutting from the nucro-orgimsms
that vsalhy contamunate sich salads The technique uses
Lactobacillis bactenia that hin e been isolited from the water
mwhichsov curd has been saaked These are the biktenia used
1o make vogurt and salanu and row well at 40-50° C

e bactena are mined 1nio the dressing. and afier
preparanon and packaging, the salads arc incubated for
scven honrs at 45 - C and then refrigerated The lactc acd
produccd dunng incubation s sufficient (o pres et growth
of other bactena at lower temperiatures However, the
techmque can only be used on salads that hase less than
70 per cont solid ingredients (Source Furopean NMicro-
hiodogy. Januan /Fehruan 1993)




A. NEWS AND EVENTS

UNIDO News

UNIDO's programme_in_biotechnology

In the final year (1993) of operation as 2 UNIDO
project, the capability of the International Centre for
Genetic Engineering and Biotechrology (1CGEB). prior
to its becoming an autonomous agency, has reached the
product-development stage. The ICGEB has filed a
Europcan  patent for s hepatitis vaccine.  while
commercialization possibility of an AIDS diagnostic kit
is under active consideration. UNIDO, in collaboration
with the ICGEB, has taken an imuative to develop a
nctwork of 17 affiliated centres of ICGEB 1o serve o
biotechnological resources institutions and or reference
centres for developing couniries. Another new inttiative
v a propesal to extend the apphcation of molecular
techniques to conservation, 1o molecular biodisersty.
In the hioremediation Alperia, Indonesia,
Kuwait, Mexico ana Veneszucka have offered to work
L'l\)\\'l_\ with UNIDO.

arca of

The approach tor mew mitatines s based on
mivrdependency sithin revions and
collabyation with new  partners - the financial ad
bu~iness

botween andd

non-eovernmental
Actions have been Giken o
biotechnology  industry
avockattons. Discussions with NGOS have begun.

commuaitics  and
organizations (NGO,
Lh.:h'\illu\

tacthitate ameong

A aggor nitabine o factlitate the release and
commercialization ot products v the
devclopment of support resource databases relating 1o
biosalety This as part of the Bissaleny Information
Netwaork and Advisory Service (BINAS) recommended
to the UNIDO UNEP WHO FAO Intormal Workine
Group on Biosafets as a follow -up 1o the Voluntary
Code of Conduct on the Release of Orpaniams into the
Enviconment bemme promoted by UNIDOY sinee 1991,
The implementation of BINAS includes o contral server
1o be focated ai UNIDO and accessible over the Internet
and NO2S pubhic it networkss The BINAS activities
will be supported by the ICGER™S on-vome vearly
traiming courses for ofticers of National and Institutionad

transyenic

Biosalety Comanttee s in risk assessment methodologices.
Other data beine included i Bist of biosatety experts
Thin diata and
information will be made available to Member States
throuch UNTDO'S Biosatets Inlormation Neiwaork and
Advinors Service (IBINAS) programmie, o be promoted
imtiadly in Asia with cooperation from the ASEAN
Subcommitice on Biofechnology

amd procedures tor Nield releases.

Topromote commercialization of biotechnolopical
rescarch and development, the Biotechnology and
Genetic Empncering Uit has ostablished & working

relationship with financial institutions such as the Asian
Development Bank and World Bank as well as with the
biotechnology ndustrial associations, such as the Senior
Advisory Group on biotechnology and American
Biotechnology Company Association. A joint UNIDO -
World Bana Conference on Marine Biotechnology in
South-East Asta is planned to be held in Thailand and a
meeting ol biotechnology industry 10 be hosted by
UNIDO in Vienna within 1993,

While major basic and applied multidisciplinary
research work will continue to be carried out by joint
rescarch teams at the ICGEB's New Delhi and Tricste
Laboratories and its aftihiated cemires in 17 countries,
UNIDO promotes a number of international and regional
rescarch and  development networks on themes of
common interests.  Major themes include lactic acid
bacteria. bioconversions for the mushroonms industry,
cassava marine  biotechnology.
bioremediation and o molecular inventory of biological
diversity.

bioprocessing.

An innovainve Bvpe of commercial venture on
2enelIc Fesources prospecting recently practised, otfers
new opporrunitics for developing countries ondowed
with rich naturad resources 1o benctit more equitabls
trom the joint prospectine. In this connection, and in
relation o by trading in penerel, the issue of
mtellectual property nehts s cructal to the vrowth of
desclopment. A~ <uch, T NIDO s
conducting an oxtensive and in-depih review on the
current statns and eulstanding
biotechnology  with o
international cooperation,

bioicchnology
ates i relation to

view o promote choser

Spectal eftorts have been made 16 strengthen the
capacity of African coun’rics to henetit from maodera
biotechnology. Zimbabwe has apreed 1o host g training
workshop on genetic engineering techniques tor
scientists from Atrican countries. An Alrican consultant
will ubor be engaped to promote biotechnology among

small-scale entreprencurs in Ghana,

To Tacthtate the exchange of information and
knowledpe on the spplication of modern biological
techniguios in developing countries, intormation will he
disseminated 1o researchers in developing countries
through the quarterhy bulletin - the UNIDO Genene
Engincering and Bunechnologe Mongor: Initally, arcis
t0 he promoted are biotechnologs of Lictic acid bacreria,
hioconversions and mushroem brotechnology and cassava
hiaprocessing,

Frnally, in coltaboration with other units in the
Division, 4 working group has been tormed 1o conduct
a review  study on the Motechnalogy
commercialization and intelleciual property rights, as
recommended by the ACC iAdministrative Commitiee
for Coordination) Task Forec.

Istie of




-2 -

Establishment_of a biosafety information and
advisory network (BINAS)

UNIDQ is about 1o initiate a project aimed at
strengthening its in-house capability in order to assist. on
request. member countries to:

{a)  Establishnationalandinstitutionalbiosafcty
commitlees:

(b)  Access data related to field trials of GMOs:

(¢}  Access data needed for risk assessment of
release of GMOQs into the environment.

The objectives of the project are:

I. To strengthen  capabilitics of national  and
institutional biosafety committees by the provision
of a decision support platform intended to
minimizc recourse Lo outside expertise.

2. To facilitate iaternational technology transfer by
providing the biotechnology industry with time
saving access to information on national biosafety
regulations and enforcement authoritics.

The core services to be provided by BINAS will
include:

1. National and institutiona! biosafety contact points

A database of national and institutional biosafety
commitices  responsible  for  issuing  and
implementing  regulations  pertaining (o
containment standards and environmental releases
of genetically modified organisms.

This will be accessible by industry and provide
pointers to the appropriate authorities and sources
of information.

2 Guidelines and regulations for contsined and
non-contained  uses  of genetically  modified
organisms,

A database of national biosafety regulations in
industrial and developing countries will provide
industry with the acceptable safety limits within
which it would have to conduct its operations in
a given country. It would also provide regulators
with an overview of international  biosafety
standards.

3 Roster of experts

Databases of experts in the arcas of contained
applications, ficld testing, environmental impact
assessment and regulatory standards. National
and institutional biosafcty committees will thus he
given access 1o independent expertise, as necded.

4.

Release data

A database of information on the release of
genetically modificd organisms to be compiled
from ICGEB affiliated centres,  pubilic
international and national institutions.

The core structure of this database will contain

the following data ficlds:

0.

(a The national regulatory authority
overviewing the release;

(b)  The party conducting the release;

(¢) A description of the release including data
on the host organism, the geactic
modification, e¢nvironmental and  ficld
testing conditions (subject to
confidentiality arrangements):

(d) A summary of data coll~cted during the
ficld trials;

() Mitigation and termination procedures for
ficld releases.

Access o this information will factlitate both
industry and national regulatory authborities with
the planning and evaluation of applications for
releases of genetically modified organisms.  In
addition, the familiarity gained from previous
releases will reduce regulatory bottlenecks.

Molccular, erganismal and ccological data

Access to molecular sequence data (vector and
gene sequences) together with tools for their
analysis and taxonomic and ccological data will be
provided.

The purpose of these will be to provide national
and institutional biosalety committees with the
tools needed to evaluate the stability of aenctic
constructs.

Bibliographic data

A bibliography and, where possible, abstracts of
scientitic  articles  describing  he  release of
penetically medified organisms.

Prior informed release data

Data related 1o comphiance with Article 19.4 of
the Biodiversity Convention.  Artide 194
includes the obligation to “provide the Contracting
Party into which the organisms are to he
introduced any available information concerning
the use and safety regulations required by the
Contreacting Party in handling such organisms, as




well as any available information on the potential
adverse impact oof the organisms covered”. BINAS
can be used as the conduit through which such
information could be made available in the public
domain, thus facilitating industry to discharge its
responstbility vis-a-vis the Convention.

S Elcctronic bulletin board

To provide a forum for the discussion of topics
related 1o hiosalety issues.

The implementation of BINAS will mclude o
central server to be located at UNIDO that will be
accessible over the Internet and X235 public data
networks.  Some of the data sources will be
maintained on the BINAS server, whereas access
o other data such s taxonomic and eenlogical
databases will be provided via network hinks 10
other database hosts (MSDN, OECD, IRRO), cte).

The BINAS activities will be supplemenied by the
on-poing annual courses of ICGEB aimed at
training officers of national and  institutional
biosatety  commitices  in sk
mcthodologics.

assessment

The BINAS project further strengthens inter-
agency collaboration amongst the members of the
Informal  Bimafety  Working  Group  of
UNIDO UNEP FAO WHO by finking their

refevant  databases. It will provide other
international inttiatives (e, SEL IRRO. OECD.
ISAAA)Y  with o complementary biosafety
mnformation service.

Further  nformation i available  from: The

Biotechnology  and  Genetic Engineering Unie,
United Nations Industrial Development Organization
(UNIDO), Vienna Internationasl Centre, P.O. Box 300,
Vienna A-HOO. Aostria. Tel: (43-1) 21131 oxt. 4330,
Fax: (43-1) 230 7355,

UN and other organizations’ news

OLCD group consider bintechnology

The Seventh Plenary Session of the Group of
National Experts (GNE) on Salety in Biotechnology,
formed by the Organization for Economic Cooperation
and Development (OECD)Y. was held in Paris on
13- 18 December 1992 Waorking groups of the GNFE are
presently Tormulating  eencral principles for the
reeulation ol laree-scale releases of crop plants and
Bifertilizers and lise-uenetically
engineered vaceinesare among the first micro organisms

MiCrO- Orinisms,

to be considered. Food safety issues, particularly those
wssociated with aqguatic food orgarisms, are also heing
reviewed.

Scveral draft documents ~re currently being
proposed, but at this stage. are not publicly available. It
is anticipated, lollowing the release of these reports, that
the role of the GNE may be expanded to cnable it to
undertake a wider range of tasks such as studics on
public perceptions of biotechnoiogy. (Source: dustralian
Biotechnology, Vol. 3, Nu. 1, February 1113)

After UNCED: Biotech, biodiversity and genctic
FESOUTCCS

The United Nations Conference on Environment
and Development (UNCED). or "Earth Summit”. of June
1992, emphasized the essential role of biotechnology.
The ambitious, H)-chapter "TAGENDA 217 outlining the
actions needed over the years 1993-2(000. includes
chapter 16, "Environmentally sound management of
Biotechnology™. The UN Secretary - General is currently
reviewing the whole spectrum of UN involvement in
Scienee and Technology. across all the many agencies
concerned - food and agriculture (FAQ), health WHO),
industrial development (U NIDO), development (UNDP),
environment (UNEP), cducation. science and culture
(UNESCO). and others.

Also signed at the Rio conference was the
Convention on Biological Diversity, again anderliving
the role of biotechnoiogy in the sustainable exploitation
of genetic resources: bui with controversy in the
negotiations  concerning  intellectual  property  rights
(LP.R) on technology, and rights of access o and
utifization of eermplasm. The new US administration
has to consider whether they can reverse the previcus
refusal. without damage 1o US biotech interests.

UNEP has follow - up responsibilities for the Bio-
divensity Convention, and Expert Pancls are advising the
new Executive Director, Canadian Eliziibeth Dowdeswell
on scicnce priorities; the financial mechanism for the
new fund envisaged by the Convention: technology
transfer, LP.R. and permplasm; and whether a binding
international protocol is nceded on the safe transfor and
use of modified organisms - perhaps a ckance for the
hencfits of the European Community legislation to be
extended world-wide.  The Pancls met in Nairobi
{December 1992 and February 1993) and Montreal
(March [993). International conferences on the same
topics included that at the  African Centre for
Technology Studies (ACTS) 26-29 January ("National
Interests and Global Imperatives’) and  Trondheim,
24-28 May, when the Government of Norway histed
the "Norway. UNEP Conference on Biodiversity™. These
mectings lead up 1o the  lirst mectineg o the
Intergoveiamental Committee on the Consention on
Biological Diversity, the ICCBD. &t UNEP in September
1993, Further detils are vailable from- UNEP
activities: Mro Hamdallah Zedan, Coordingtor for
Biodiversity and Biotechnology, UNEP PO, Box 30552,
Naeobi, Kenyeo Fax, (254-2) 2268%60 or 219270, For




ACTS. contact Dr. Calestous Juma, P.O. Box 45917,
Natrobi. Kenva Tel: IS 741651744047
Fax: 743w, For ACTS Biopolicy Institute.
Witmakersstraat 10, 6211 JB  Maastricht,
The Netherlands, Tel: (3D)43238490; Fax: (31) 258433,
(Source: EBIS. Vol 3. No. 1, 1993)

UNESCO creates biocthics unit

The United Nations Educational, Scientific and
Cultural Organization. under the Draft Programme and
Budget tor 19941995, “Soctal Change. Peace and
Human Rights”, will give increased attention to the
exchange of information on biocthics, and study the
possibility of formulating internationar instruments in
this arca.

Head of  the Biocthics  Unit s
Georee B, Kutukdjian, who will assist the International
Consultative Committee of Biocthies to be established by
UNESCO this vear. Director- General, Federico Mavor,
proposes focusing on issues concerning the human
scnome and protection of the genetic heritage. The
committee will evolve from 2 Task Force headed by
Nodlle Lenoir of France's Constitutional  Coundil,
(Source: FBIS. Vol 3. Nac 1 1995)

new

Regulatory issues

Guene-therapy risks avain under_scrutiny

Anattempt to devise safety standards for viruses
uscd as gonc-carrving vectors i human gene therapy
sparhed controversy at a receat mecting of the National
Insttutes of  Health Recombinant DNA - Advisony
Commitice (NTHRAC, Bethesda, MDY, The Commitiee
v at odds with officials from the Food and Drug
Administration (FDAL Bethesda, MDY, who  share
responsibility for cvaluating. setting, and revising safety
standards for vectors and other materials used in gene-
lhc(.l["\ prm«:durc\

The fiest hine of  gene-theraps has
comsisted of RNA - containing retroviruses that, in their

Lectors

natnve form and under some circumstances, give rise to
tumours in rodents and non - human primaics. However,
betore such viruses are used i human subjects, their
pones are extensively madificd 1o render the viruses no
foneer “competent” 1o replicate by themselves o,
presumably, o cause tumours of any kind.

Untilrecently, these retrovirus - bascd vectors were
thought o be areesersibly disarmed. But last year
rescarchers at Genetic Therapy Ine, (GTILL Gaithersburg,
MDy rdentified s “break - through” replication - competent
retrovirus in @ sector bateh that they were testing. This
spontancousty produced, genctically reverted form of
retrovirus was readily detected by using the quabity -
control assavs run routinely just for such purposes, The
breakthrough  appears 1o have been @ one-time

occurrence among the S0 large-scale production runs
conducted so far.

There are at least four safety barniers in place
between GTI vector production - at which time a
spontancous. breakthrough is most likely to occur - and
the introdection of the carcfully screened. vector-
containing materials into paticats. Moreover, based on
the breakthrough incident at GTI and on tumour
development in mongevs exposed to high doses of
similar retroviruses, GTI estimates that the chances of
gene -therapy patients developing malignancies following,
exposure to retroviral vectors are extremely remote.

FDA officials view the issue more cautiously and
are proposing that a series of highly sensitive assavs for
detecting such viruses be put in place. (Extracted from
Bio Technology, Vol. 11, January 1993)

Euroscientists prumble over pene laws

A survey questionnaire, mailed tecently o 5760
members  of  the  European  Molecular  Biology
Oreanization (EMBO) by, Iwaac Riabino, an assistant
professor Tor biological and health sciences at the State
University of New York  (Empire State Collegey.
compares the attitudes of scientists in various European
countries about their governments” - and their fellow
citizens” - views on genctic rescarch,

The sesuits, coming from 400 recombinant DNA
rescarchers and published 1n the October issue of Brorech
Forum Euwrope. are instructive:  In Germany and
Switzerland. more than 90 per cent of the respondents
worry that their nation could lose tts competitive edge in
this ficld because of regulations and the negative climate
ol public vpimon. France and the United Kingdom
gave the mest positive responses. And there is precious
hittle respect this group for current EC
reculations, which must be tncorporated into all national
laws:

among

o the scientists working in EC nations, only
200 per cent saw current BEC directives as benelicnl,
while 27 per cent labelled ihem a “major constraint” 1o
tescarch,

The media respect than BEC
fegislators: 33 per cent of the respondents think media
coverage has been harmiul, leading to emotional and ifl-
informed public judgements. However, 67 per cent
reported no negative impazt on their own rescarch,
suggesting that pereeptions of a negative public climate
apply more 1o anticipated  than current problems,
(Source: Serence, Vol 255, 6 November 1992)

200 no more

GMOs in the environmeni

The Sccond International Symposium on the
Biosafety Results of Ficid Tests of Genetically Maodificd
Plants and Microorganisms was held in Gosiar, Germany
from 11-14 May 1992 with some 250 participants, A
296-page report of the proceedings has been compiled




The papers presented are collected under various
headings:

- Field test results with traditionally modified
plants and micro-organisms;

- New biosafety results of field tests with
plants;

- Ncw biosafety results of ficld tests with
MIiCro-Hrganisms;

- Biomedication studics:
- Biosafety aspects of commercialization;

- New information on food safety and effects
on non-target organisms.,

The report represents an important statement by
scientists from some 30 countries on the "State of the
Art” of biosafety results. It 1s a major contribution to
removing much of the "uncertainty” surrounding the
conjectural risks of recombinant organisms in the
cavironment. The Summary of Results prepared by the
cditors is available in English, French, Japanese and
Spanish and concludes "hundreds of field experiments in
many countrics have been reported, and so far no
harm ful cvents 1o our environment were detected. No
adverse consequences have resulted from work for more
than 15 vears in laboratories and in over 300 [icld
releases™.

The results presented at the Symposium were
obtained in small and some large-scale ficld triaks
designed to obtain risk assessment data and o assess the
pertormance of modified organisms in the environment.
For plants. the hiosafety issues considered included gene
stability, gene transfer, dissemination of pollen and seed
and direct and indirect offects of modified trans. For
micro-organisms,  the  biosafety considered
included  persistence.  dissemination,  population
dynamics. competition and community effects. With
typical scientific caution the report notes that "in certain
cases one is not 100 per cent sure that there is no risk at
all. Thus, there is a need to assess the pereeived levels of
risk and 1o determine if they represent an increase over
acceptable "natural’ levels.

issues

Report available from Dr. Rudolf  Casper,
Biologische  Bundesanstalt, Moesseweg 11, D-3300,
Braunschwetg at DM 15, (Source: EBIS. Vol. 2, No. 4,
1992)

General

Hopes for treaty

Prospects  for  the international  Biodiversity
Convention agreed last year are looking brighter. The
UN Environment Programme has announced that it will

set up a “temporary” secretariat in Geneva to coordinate
the treaty. The convention may come into force sooner
than was expected at the June 1992 Earth Summit,
because of changes of attitude in Europe and the USA.

Thirty countries need to ratify the treaty before it
begins to operate, but disagreement within the European
Community looked certain to deprive the convention of
12 votes until after 1993. The United Kingdom
wants money for conservation in poorer member States
to be channelled through the World Bank. not the
Community.

In Deccember 1992, however, Community
countrics pkdged to ratify the trealy this vear.
Denmark. which took over the Community presidency
in Januarv 1993, wants the disagreement resolved
quickly. In the USA, President-elect Bill Clinton was
expected 10 reverse the United State’s decision at Rio
not to sign the treaty. (Source:  New Scientist,
9 January 1993)

Cassava Biotechnology Network

The Cassava Biotechnology Network (CBN) was
organized by CIAT in 1988. Since cassava is almost
entirely grown and consumed by resource - poor people
in tropical developing countries, the CBN attempts to
provide an effective link between advanced rescarchers
and the agricultural objectives and needs of small
farmers and consumers. Thus, the main goal of the CBN
1s 10 exploit biotechnology and more basic rescarch to
overcome the negative features of the crop, enhance its
advantages and open new opportunities for the crop: by
doing this, the network will bring cassava science and
technology to the level of other important crops.

As a first step, rescarch constraints in cassava
production, processing and utilization were identified
and prioritized for biotechnological approach and more
basic biochemical or genctic rescarch. Constraints
include viral discases, photosynthesis under stress, root
perishability after harvest, starch and protein quality and
cvanide toxicity.

The CBN has received wide acceptance by the
scientific community. In the first bi-annual scientific
mecting of the CBN, held in Cartagena, Colombia,
75 communications were presented  including socio-
cconomic  assessment  of  hiotechnology  rescarch,
Rescarch  concentrated  on both  developing  an
understanding of some critical cassava constraints such
as  cyanogenesis, and developing  the  tools  for
approaching such problems through biotechnology,
c.g. molecular mapping and DNA fingerprinting, plant
regencration through somatic embryogencsis and penetic
transformation mediated by Agrobacterium tumefaciens
and biolistic techniques; in vitro  conservation and
cryopreservation.  For more information on (BN
contact: Dr. Claude M. Fauquet, Co-Dircctor ILTAB,
The Scripps Rescarch Institute, 10666 N. Torrey Pines




Road. LaJolla, CA 92037, USA.
Vol. 1. No. 1, 1992)

(Source:  Bio Link,

Rice biosafety workshop

In a programme sponsorcd by the US Department
of Agriculture, the Rockefeller Foundation, and the
World Bank, Stanford Law School and the Thai National
Center of Genetic Engineering and  Biotechnology
organized a consultation on rice biosafety in Cholburi.
Thailand. in carly September 1992, The programme
reviewed the existing state of knowledge with respect to
gene flow from rice into its wild relatives and with
respect to the possibility that such gene flow might
present any environmental risk.

In addition, it reviewed the biotechnology
regultory situation in Asiac regulatory  capabifities
are being  rapidly  developed. A report the
consultation is now being prepared: 10 obtain a4 copy
when it is finished, please contact:  John Barton,
Stanford Law School. Crown Quadrangle. Stanford.
CA 94305-86 1), USA. (Source: Bio Link, Vol 1N 1,
1992)

of

PAN Asia and the Pacitic

The Regional Centre for  Pesticide  Action
Network Asia and the Pacific (PAN AP), previoush

hosted by the International Organization of Consumers
Unions, has recently established an independent centre
in Penang. Makiysia. In collaboration with other PAN
Regional Centers. PAN AP responds to requests for
info-mation on pesticides.

PAN AP inciude  strengthening
pesticide campaigns in Asia and the Pacific. involvement
in the banning of pesticides and training farm workers
on how to protect themselves from the dangers of
PAN AP
instrumental in the development of the Prior Informed
principles in the Food and  Agriculture
Organization (FAQ) Internationsd Code of Conduct on
the Distribution and Use of Pesticides. Other activities
include work on the Dirty Dozen Campaiga, conducting
rescarch and training workshops on pesticide - related
topics, international  and  regronal aid
agencies, and providing input and osersight at events
and mectings on issues relating o food, pesticides ond

SUCCOSWS

pesticides  and  use alternatives. was

Consent

monitoring

agriculture,

PAN AP has recently launched & 10-country
progriomme addressing the issues of women's exposure to
The Women and Pesticides Programmie
empowers women throush providing information and
training. The programme includes aseven-countiy Gise
study on the impact of pesticides on women. It provides
tratning workshops that include inlormation on pesticide
hazards and alternatives, utifizing the knowledpe and
expericnee of - thowe with
spricultural practices,

pusticides.

acquainied tradditional

PAN AP produces a regular newsletter. the
Pesticide Monitor. which covers pesticide issues, PAN
campaigns, available resources. and receat news on
agriculture and pesticide legislation and policy. PAN AP
also publishes books. Myvers and other matenals. Books
published by PAN AP iaclude The Pesticide Handbook,
a profile of 50 pesticides: Pestictdes and You, which
answers basic questions about pesticides for the genceral
public; and Problem Pesticides. Pesticide Problems and
The Pesticide Code Monitor, both of whick assist groups
in monitoring the use and cffects of pesticides. PAN
APs latest book, Victms Bithouwt Voice. includes in-
depth interviews with 30 Malaysian women pesticide
Sprayers.

You can become involved by affiliating with PAN
AP (open to groups in Asia and the Pacific), by
subscribing o the Pestictde Monitor, by volunteering
vour expertise as a contact or referral person. or by
contributing 10 PAN  AP's collection by donating
information related to agriculture.  pesticides. and

alternative pest management. For more information

contact:  PAN Asia and the Pacific, P.O. Box 1170,
10830 Penang,  Malaysia. Tel: (oti-4) R70271
Fax: (o0-3) 877445, (Source: Clobal  Pesticide

Campaigner. Vol 20 Noo 3, November 1992)

Global biotech market set tor fast prowth

The global market for biotechnology products will
reach 820 billion by 2002 savs 4 new study by
Conssliine Resources Corp. (Lexington, MA) called
“New Directions in Biotechnelogy™. It puts the US
market at $3.3 billion in 1992, reaching $15 hillion by
2002, Antisense and pene therapies are leading second-
gencration technologies Tor the development off thera-
peutics.  Among the most important know -how being
developed in the diagnostics and agricultural segments
Demand for biotech-
nology production facilities is expected to aceelerate 1n
the mid- 19905, in line with the rate of product
approvals, (Source: Chenncal Beck, 21 October 19497)

are biosensors and transgonies.

Biotechnology as an tnstrument (o the solution ol
structural problems tn developing countrics

Bintechnology has the porential to contribute 1o
the dovelopment of durable agricultural production
svstems, health care and cavironmental management in
developing countries. However, ep nll now access 1o
biotechnology for developing countrics has remained
very limited.

The Special Programme on Biotechnoloypy and
Deselopment  Cooperation,  ostablished the
Netherlands Minister of Development Cooperation in

by

January 1992, wims to ancrease access for developing
countries 1o biotechnoloeical expertise and innos ations
and 1o contribute o the solution of developmuentad
problems.  In addition, it aim, support  the
establishment ol hiotechnoloey pohies and 1o contribute




to the prevention of negaiive effects resulting from the
application of biotechnelogy.

70 utilize the potential of biotechnology as an
instrument for structural poverty alleviation, developing
countries should be cnabied to build a local research
capacity and to carry out rescarch programmes. Also,
research in industrialized countries directed towards
third world development should be stimulated. The
programme will attempt to accomplish this by the
intcgration of development aspects in the Dutch
biotechnology policy, and by bilateral technical
cooperation. International consultation and collaboration
will form part of this approach.

The Special Programme will thematically focus on
agriculture, health care and environmental managemeat.
Technical cooperation will be built up primarily with
Kenya, Zimbabwe, Colombia and an Asian country yet
10 be selected.

A local needs and priorities assessment takes a
ceatral position in the programme. Thus, a problem-
directed approach, rather than a technology push, will
characterize the programme:. Considerable parts of the
projects under the technical cooperation will be carried
out locally in the developing countries involved. (Source:
Australian Biotechnology, Vol. 2, No. 5, October 1992)

AIDS vaccines trials set in high-risk populations

Experimental AIDS vaccines designed to prevent
infection with HIV have moved one step closer to real-
life human tests. The National Institute of Allergy and
Infectious  Discases  (NIAID)  announced in  carly
December that it is launching a trial of two candidate
vaccines that will be given to people considered to have
a high risk of infection with HIV as well as those at low
risk. Previous small-scale tests of preventive vaccines
conducted over the past six years have included only
volunteers from low-risk groups. The new trial will
evaluate safety and immune responses, not efficacy, but
the high-risk cohort might give hints of whether
cxperimental preparations will work.

The placebo-controlled, Phase I trial will recruit
330 uninfected volonteers at five different university
medical centers. Tr.c volunteers will include drug uscers,
people with sexually transmitted discases. and minorities.
All participants will be counselled and encouraged o
avoid risky behaviours,

The focus of the tests is to assess whether people
at high risk and minorities have different responses from
th- acalthy whites who dominated the carlicr trials,
Since the new trial will enroll hundreds rather than
dozens of people, salety problems with the vaccines are
also more likely 1o surface.

The pair of vaccines sclected for the trial are
genetically engineered versions of the HIV surface

protein called gp 120; both rely on viral strains common
in the United States. One vaccine, made by Genentech
of South San Francisco, i1s based on an HIV strain
designated MN; the other, developed by Biocine of
Emeryville, Califorma (a Chiron and CIBA-GEIGY
jomt venture), rehes on the SF-2 strain. (A vaccine
made by Connecticut’s MicroGeneSys has been tested by
NIAID the longest, but was not included in the trial
because it is based on the relatively rare 3B strain.)

No one knows when a Phase HI trial with
thousands of people at high-risk - the real test of AIDS
vaccine efficacy - will take place. (Source: Science,
Vol. 258, 11 December 1992)

TB - the shadow that follows the march of HIV

As HIV spreads across the developing countries of
the world, a second epidemic is never far behind. HIV’s
unshakable shadow is tuberculosis - which in some
regions has become the main cause of death among
people with AIDS. At the World Congress on
Tuberculosis in Bethesda, Maryland, November 1991,
rescarchers and health officials warned that the spread of
HIV is fuelling an explosion in the number of TB cases.

More than a quarter of the avoidable deaths in the
developing worid are already caused by TB, a discase
that kills 3 mil%on people a year - making it a bigger
killer even than malaria. A third of the world’s
population is infccted with Mycobacterium tuberculosis,
but in most cases the discase remains dormant. The
WHO 15 predicting that by the year 2000 infection with
HIV will reactivate TB in a million people.

Almost two thirds of all people infected with TB
live in Asia, and when HIV spreads across the region,
the result will be "huge increases in HIV-associated TB
and a rapid deterioration of the TB situation in the
coming vears’, warned Hu Ching- Li, Assistant Dircctor-
General of WHQ.  Already in northern Thailand the
number of TB patients who are infected with HIV has
risen from S per cent in 1989 to 14 per cent in 1991,

But for now, the most devastating combination of
the two infections is in sub-Saharan Africa, the home of
3.5 million of the 44 million people in the world
infected with both TB and HIV. In Zambia, the number
of TB cases has doubled in the past five years, largely
because of HIV. In Uganda, rescarchers found that
65 per cent of new cases of active TB were people
infected with HIV.

However, in a few developing countries, model
TB-control progranuncs supported by the International
Union against Tuberculosis and Lung Discasec may be
limiting the spread of TB. In urban arcas of Tanzania,
as many as half the people with TB arc HIV -positive.
But prompt diagnosis and successlul treatment of 83 per
cent of the cases seems to have kept the infectious phase
of the illness to a minimum, so limiting the spread of




infection. The evidence for this comes from a study by
the Tanzanian health ministry which shows that although
the number of cases of active TB has doubled in the past
decade, the number of new infections among children
continues to fall.

Hcalth officials from the rich industrialized
countries admitted that they might be able to learn
something  from developing  countries  with  such
programmes. But while a large part of the international
aid to combat TB has been directed at a few model
programmes such as Tanzanias, in many arcas most
cases of TB go undetected and untreated. Most poor
countrics cannot  afford the “short course™ drug
treatments that can be completed in six months. Instead,
they wse older. cheaper treatments that may have to
continue for a vear or more. Some countries have tried
to cnsure that patients complete their treatment.  In
China. some TB patients are paid 1o attend the clinic to
take their drugs.  For countries such as war-torn
Maozambique. this approach is impossible. In a stody in
Zambia, almost half the patients who “defaulted” on their
treatment blumed the cost of transport to the clinic.

The breakdown of health care systems burdencd
by both TB and AIDS is nt confined to the developing
world.

Following sosoon after a ministerial - level plea for
more international aid to combat malaria, the demand
for mansive infusions of money to fight TB may il to
move fatizued donors who are struggling 1o muster the
rewources to fight outbreaks i their own cities and
hospitals. Josef Decosas off the Canadian International
Development Agency believes that policy makers must
focus on overall health in developing countries. rather
than malaria, or AIDS, or TB. or any other «ingle
discase. (Source: New Scientist, 2% November 1992)

B. COUNTRY NEWS

Baltic States

Biohalt:

Lithuania

Biotechnolopy _in_Estonia, Latvia _and

The International Network Biobalt is organized at
Tallin Technical University (TTU), and aims by
coordinated ctforts of the three countries (o promolte
integration the  Baltic States into the world
hiotechnological community. Scientific and commercial
cooperation with the Scandinavian States and other
Europcan countrics are emphasized.,

of

BIOBALT  aims 1o create  a permanent
international  network, including  organization  of
workshops, sympaosia and conferences. This pracess is
supported by UNFESCO (the UN Educational, Scientific
and Cultural Organization), and the European Federation

of Biotechnology: further support from the EC

Commission, foundations and companics is sought.

In view of travel difficulties, the BIOBALT 1902
vorference was conducted “extramurally” by publishing
and distributing the submitted abstracts as a book. The
book ako contains comprehensive lists and descriptive
keywords for the biotechnology centres and institutions
in the three countries, indicating a highly developed
range of products and services.

The Abstract Book s available on request to
Professor Ado Kostrer, TTU BIOBALT. Ehitajate tee 5,
Tallin EEOLOS,  Estonia. Tel: (MOI42-53321 1o
Fax: (T0142-332446.

Bangladesh

Coemmercial bio-tertihizar production

The Bangladesh company BioLENK in coflabora-
tton with the Department of Soil Science of he
Banglidush Agricultural University, has beca producding
Rhizobium bactenal ineculants 199l onwards.
BioLINK was established in with fon
wntroducing appropriate technologres in the apriculiurg o
Bangladesh.  Recentis. BioLINK'S activities -
producer of the biotertilizer were approned by the
Governmeni of Bangladeh

from

TUSY Liew

mlc

BioLINK i~ using o number ob highly cttective

These are
commanly termed as Baur 107, Baur 1150 Baur oty
Baur 349, Baur 700, Baur 604 cte. Yeast-manttol hiquid
is sed as a growth medium: procesed Bangladesh peat
sail is the inoculant's carrier.

Rluzobian strains as active ingredient.

BioLINK v producing shont scven tons ol
different topesof inoculants annually. The company has
a pioduction capacity of ground 10 1on~ w4 year. The
actual demand s, howeser, around 200 tons and s
cxpected to grow. Asinoculants sre i new phenomenon
in Bangladesh agriculture, most farmers are noc familiar
with it. Agricultural extension programmes mas further
enlaree the market. BiolINK has plins to produce
Azotohacter inoculants, blue green algse and Azolla tor
rice and wheat. Another Tuture plan w10 produce plant-
basced biopesticides, such as the Azadisachtin compound
from Azadirachta indica (Neem).

Bacterial inoculants have proved 10 be an
appropriate alternative tor the chemical nitropen
fertilizer Urea in the cultivation of food legume crops,
In various ficld 1wests, the sova bean inoculants were
found Tonr times more etfective than Ureas other inocu -
lants were two to three times more etfective. As it s
relatively cheap, bacteric! inoculants mav significanthy
reduce  the of fertilization,  Muarcover,
inoculants have no adverse effects on soil or environ -
ment. Contact: BioLINK, Liaison Office, 23 Topkhana
Raad, Dhaka - 1000, Bangladesh, Fax; ((881) 232978,

COonls soil




Belgium
Dircctory of biotechnology

A report has been published by the Ministry of
Technology Development f Beleium's Walloon Region
in cooperation with the Belgian Bioindustrics Association
(BBA). which lhists and describes the  companies,
unitensitios. institutes and rescarch centres involved
bivtechnology in Wallonia and Brussels. In a foreword
to the report Mr. P. Crooy. Chairman of the BBA
describes the growth of the asociation since it was
created by four companies in 1986 It now  has
32 members reflecting the thrustine and innovative
dovelopment of  biotechnology in Belgium.  The
Dircctory is availuble in French and English without
Beleian  Binindustries  Assoviation,
rue Jde Craver, oo W30 Brussels, Tels (30300564,

charee from

Canada

l_ﬁ Y \\'iL MINSY !!.l.'k

Biotechnoloss will be the major industnad engine
tor the P just as computers settaare deselopment
wore hovdesclopments inthe P70sand Fosos Ottasa’s
now Lite Scences Technelogy Park widl desclep and
markei products and services roesalting from basie
rescarch tn Blomediome and bivtechnoloes, The City ol
Ontewa has coatnbuted 330 mutlion o design the Park,
and wili et developiay roads and orvice intrastructure
tor 21 acie s that .ere heine transterred trom the Provinee
of Ontarie Dntarie Dosclopment will fease or -cli Park
propertios to public or private rescarch companics, with
monices pomie o oreimburse Ottawg tor development
conts. The Provinee will build a 32000 1 multitenant
facthty . oxpandable by another S3000 TR RN
brom Candddiat Chonncal News, Docember 1992)

Denmark

lr.v_n\"cnic\: Potential conflict with F-€

Denmark v «cf to reeulate, rather than bien,
transgenic ammals While thiv is o soltemine ol the
Danish position on transeenics. it seems likely that the
reetlations will novertheless be fairly restrictive: the
sientibic use of transgenics may be cosely evaluated
case by casc,and there is prossure to consider social and
ceonamiv lactors in the reeulation ol transeenic larm
animals. Thisis likels o put Denmark inta conltlict with
meastres on transeentcs being draticd by the Buropean
Commission

The chanee in attitude was apparent from arecent
Consensus conderence”, a nniguely Damish instrument ol
democracy, orvanized by the Tehnologinacsnel ‘o
cooperation ol the  Parliamentary Committee ol
Rescarch. Consensus conferences, although they have no

formal part in the legislative process. have protoundly
influenced the content of Danish legnslation.

On transgenics, the coasensus document, drawn
up by a panel of 13 Jay perons alter being presented
with a range of opinions and evidence. made a number
of recommendations:

- The experimental uses of transgenics should
be decided on a case-by -case basis:

- Soctal.  cconomic,  and  animal-health
considerations should guide the regulation of
transgenic animabs for agriculiural purposes.

The coasensus document, in fact. addresed wider
aspects of transeenic products. Although the pancl wa
not against the use of foods containing or consisting ot
penctically modificd organisms, it demanded oblivatony
tabelling of all such products. It abs exphicitly expresed
concern abou? the views from experts on the long-term
wabety ol penctically engncered toodstufis. - On
intclicctual properiv. morceser, the panel endorsed 1he
najority decision of the Parliament. taehen e 19910 10
appese patentine of any iite torm.

Exactly how and whon Donmark will proceed
uncloar

11
H

But on ranseonios, Doneark mas Lol thy
Dutch madel ot ~eparate recubations tor ammed wltare
on the o band and anumal Svpenimeniation on the
cther. Ammad-acibare loathationsin fact i currenihs
passing throush the Dutch Paritament's second Chember
(tExtracted trom
December 902

Bioloonnoiogy . AT S IV

European Community

BRIDGE hiocatety coscarch results

sieniticant BRIDGE resources (10 milion EC U
have been commitied to the avwesment of rishs that avay
he assochsted with the release of GMON it the
environment. Sy -Two laboratories from the 1O and
EETA countrics are working on 14 transnational
projects. Phe first mecting of these biosality rescarchors
took place from 6-9 December 192 at Wagenineen,
The Setherbands,

The report of this mectinge s now avatdehle. The
topics vnvered mddode the Tollowine:

Anahvsic of gene transler between micro-
arganisms and plants;
Fate  of  penciically  engineered . micra-
organisms and gencticallyv engineered DN A
sequenices in some eavironmental hot spots,

The effects of selection on gene stabibity and
transier in populations of bacteria in soil;




-lu-

- Safety assessment of the deliberate release of
two model transgenic crop plants, oil-secd
rape and sugar beet:

- Stability, genetic transfer and ccology of
{ungi used as biocontrol agents:

- Assessment of environmental impact from the
usc of live recombinant virus vaccines;

- Biosafety of genctically-modified
baculoviruses for insect control.

It is hoped that the results of such research will
play a positive role in the development and implementa-
tion of the Community’s regulatory framework ensuring
safeiv for man and the environment. (Source: EBIS,
Vol. 3. Na._ 1, 1993)

EP passes directive on patenting of biotechnology

The European Parliament in October 1992 passed.
by a tiny majority, its first reading of the Directive on
the kezal protection of biotechnology inventions. It states
that biological matter is patentable except for plant and
animal species per se, including human beings. But it
alse passed. by a4 massive majority, a motion allowing
farmers 10 use seeds obtained on their farm from sceds
patented for replication, and the renewal of herds from
patented hivestock without the pavment of further
rovaltics.

The biotechnology industry  remains strongly
opposed 1o the concept of farmers™ privilege because it
fears that once one sector is granted this right other
sectors may follow suit, depriving the patent holder of
further revenue, Industry is also worried that farmers
might sell second gencration products, undercutting the
market.

The farming lobby had opposed paterting of
gernctically modified animals and plants in the hope that
it would not have to pay any royalties at all
(ECN 3 February). According to the UK Bio-Industry
Association, the National Farmers Union recently
acknowledged the importance of cnsuring adequate
rcturns to breeders and patentees of hiological inven-
tions. The Directive, first proposed in October 1988, has
now cleared a major hurdle in the legislative process.
The next important siep will be the establishment of
acommon posiition by the Council of Ministers.
According 1o an EC spokesman, the Danish presidency
will be keen to reach an agreement on the issuc and bury
it as it was a controversial part of the Maastricht Treaty
debate. Once the Council reaches a common position a
dircctive can only he delayed for a maximum of
vight months.  (Source:  European Chemical News,
23 November 1992)

New hid for biotech forum

Europe 1 about o get another organizatioa
bidding 1o coordinate biotechnology efforts. SAGB and
Cefic. in collaboration with ninc other pan-European
industry federations including EFPIA (pharmaccuticals)
and ECPA (posticides). are establishing the Forum for
Europcan Biolrdustry Coordination (FEBC).

The trade groups believe FEBC will “strengihen
existing coordination links between them and provide a
more formal network for exchange of views and
information™. More imporiant, the orgamvation will
promote the view that biotechnology should be regulated
using a sector based approach and not a technolopy
based one. Nevertheless, FEBC dovs not intend to usurp
the work of ihe member federations. "“Whike
strengthening the European industry sector federation’s
communication nctwork on biotech issues. the Forum
will not replace the role or functions of the individuai
federations™, explained SAGB's Brian Ager.

FEBC will develop positions on common issues,
while leaving the federations free 1o state their own
vicws on sector-specific issues affecting them. (Source:
European Chemical News, 22 March 1'13)

France

French ogl sector warms to _biofuci promotion

Oil companics in France appear to be stepping up
plans 10 take advantage of the government's fiscal
incentives to promoie the use of biofucls along.:de
conventional diesels and gasoline.  The government's
cagerness is attributed to an wrgent need 1o appease
farmers facing cuts in EC agricultural subsidics.

The development of biofucks in France will rely
on government subsidics in the shape of tax rebates on
motor fucls. Such subsidies are estimated 1o amount 1o
FF 1.8 bn:vear if 5 per cent ester were introduced in
diescl oil and 10 FF 3.5 bn if § per cent cthanol were
introduced in gasoline.  (Extracted from European
Chemical News, S October 1992)

(sermany

Hocchst goes ahead with insulin test unit

Hocechst has started up its controversial genctically
engincered human insulin test plant at Frankflurt after
agrecing to fulfil safety regulations it considers
unnccessary.

In accepling a requirement to sterilize wastewalter
from its E. coli fermentation unit, Hocchst said it could
not afford 10 lose any more time,  Since its first




apphication to build the plant in 1985, the company has
faced 2 number of sctbacks becanse of oppasition by
cavironmentalists, and also changes in its production
concept.

Only the tint of the three production stages, the
fermentation unit. is subject 1o the regulations of the
German  framework  law  on genetic  engincering
technologies. However. the onginal permit to build and
opcrate was granied under the terms of the federal
cmissions control law.  This requires that plasmids be
mactivated at 120 C before disposal. Hoechst has
argued  that heat  destruction of  the bacteria s
unneces ary because they are inactivated during the
fermentation process.  In December 1993 the state
ceional authonty in Giesen ruled - for complex legal
reasons - that the sterihzaion reguirement must be
upheld.

Opcratien of the insulie facility as a test plant i
limited to two vears. In May 1992 Hoechst applied for
permissiom to operate the unit as a full-scale production
plant. but this application has not vet oeen ruled on.
(tExtracted  from  European  Chemical
4 11 January 1993}

News,

German staic_snexpectedly_approves lirst gene
trials

A state ethics pancl has given its approval for the
first gene theropy triabs in Germany - and the first gene
theraps dirceted against cancer in Europe. The decision
up~ets the comventional wisdom that it is futile even to
apphy tor permission because of the provatling hostility
i Goermars tewards any form of genetic engineering.

Gene laws in Germany are much more stringent
than in anv other country. Some state authoritics have
heen accused of deliberately overinterpreting the letter
of the law 1o delay hicensing for as long as possible
because of political opposttion to genetic engineering.
As a result, most German scientists workeng in the ficld
look for collsborators in other countries. However, a
proposal from Roiand  Mertclmann  of  Freiburg
University Medical Centre (o treat cancer patients by
stimulating their immune system was approved within
three months without a hitch,

Data in Germany must be registered with the
Public Health Ottice and the Paul Ehrlich Institute,
which controls uae of vaccines. Formalapproval is given
by an cthics commitice within  cach  state,  in
Mertelsmann's case, Baden-Wurtenberg.

Anticipating  sesistance, Mertehmann chose o
transfection method that does not use a retrovirus, His
alternative - clectroporation - s a standard method not
olten used because of its low ef ficiency. To compensate,
Mertehmann devcloped a method that vses an abundant
tissue. The gene for the evtokine interleukin 2 (1,-2)
will be insertcd into autologons fihroblasts cuttured from

skin biopsy of paticnts witk cither renal cell carcinoma,
colon cancer or malignant melanoma.  Once stably
transfected. a process that could take as long as ninc
months, the fibroblasts will be mixed with cancer cells
from the patient, irradiated and injected subcutancously
as a vaccine.

Data on animal toxicity will be submitted shortly
to the Paul Ehrlich Institute. which makes
recommendations about safety for vascines in Germany,
Mcrtelsmann hopes to enrol his first patients by April.
(Extracted from Nature Vol. 361,24 31 December 1992)

Reguirements of pene technology laws to be cased

The Federal Governmeni has sereed in principle
to relax the way its gene technology  laws are
administered after a jong campaign by scienlists to
reduce the number of forms and lengthy authorization
procedures.

Molecular  bology  in Germany has  been
undermined by a powerful anti-genetic-cnginering
lobby that has stifled rescarch and left the country
tratling the rest of Furope.  Laws introduced in July
199 continued the trend by requiring claborate safety
procedures  and  time-consuming  recordkeeping -
irrespective of the level or nisk involved in experiments.
But a concerted campaign by academic and industrial
scientists has now borne {ruit.

Th: Government has agreed that procedures for
monttoring experiments will he refaxed. The changes
would not lower safety standards. Experiments that by
definition pose no risk will no longer need to be reported
to the authoritics once a general authorizztion has been
received. The Goverament is also expected 1o remove
an automatic three-month delay in granting permission
for experiments designated as "very low risk”™. The law
is on the second of three readings in Parliament. and the
Ministry of Public Health is confident that it will b: s
place by Jaauary 1994, (Extracted  from  Nunwe,
Vol. 360, 26 November 1992)

Gene Taws 10 be amended

Amid growing criticism  from the chemical
industry in particular, and with the realization that
Germany s becoming a “no-man’s fand™ for gene
rescarch and technology, the political parties in the
Bundestage (except the Greens) have agreed to amend
the 1990 genctic engincering framework act. The
Social Democratic  opposition has signalled s
support for  dismantling  burcaucratic  hurdles  and
harmonizing German legal standards with those in other
countrics.

The federalrescarch minister, Heins Riesenhuber,
stressed that there would be “no concessions on the safety
question” and that the protection of human health and
the environment would continue (o take precedence




over economic  nterest.

He hopes the amendment
can bhe  pawed during  the  current  kegilative
wosston.

However. the governing Christian Democrat-Free
Demaocrat coalitton has made ro seeret of the fact that
the rules are being changed 1o stem the “brain drain” of
rescarch-oriented  companies and  bioscientists from
Germany.

The amendment would do away with declaration
requirements and the three-month waiting period for
acw research projects in aew research facilities at
afety level 1osimple  fermentation proceses. etc.).
it would abw simplity pricedures for  companies
doing rescarch or testing commercial - processes at
this sape.  The requirement te have scaled-up
projects at - safety  level 2 approved by federal
authoritics would be  abolished.  and  this  stage
would be replaced  with a simple

procedure,

registration

Furthermore, movement of genctically altered
organisms within the European Community would be
slowed without prior government approval. and the
physical examination requirements and procedures for
workers in genctic projects would be simplified or

abolished.

The chemical industry will be closely monitoring
the progress of the amendment. AL its recent general
aswmbly in Frankfurt. the industry asociation VOl
called for deregulation of gene-splicing technology
both in Germany and the EC. (Sourcer Chenisiry &
Indistry, 2 November 1992)

<hipping _noa-infectious
and intectious biological substances

Insiructions for

The European Commission under its BRIDGE
protechnology rescarch programme. has supported the
Intormation Centre for European Culture Collections
bawed af Braunschweig, Germany o produce a report
Instructions for shipping non-infectious and inf_ctious
hiological substances™. The report gives an oven tew of
the different regulations governing the shipment of
biological materiak and providesa code of good practice.
It should be of interest (o any laboratory or culiure
collection sending biological specimens in the post. It
is available withowt cost from:  Information Centre
for European Culture Collections, Mascheroder Weg Th,
2 D-3300 Braunschweie. Tel: (49531618715,
Fax: (3N331618718.

India
Forum to profect genelic fesources

A joint forum of farmers” associations here have
demanded a central legislation declaring India’s resources
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as “national property” to safeguard indigenous genes and
plant resources from patenting.

The forum. being comvened by the "Gene
Campaign™ group, has threatened mass action by tarmers
from al! over the country to retain control of the genetic
resources belonging to India.

In a statement. the forum demanded removal of
the restriction on provessing. movement and trade of
furm products: spending of 75 per cent of the Pln
expenditere exclusively on the rural sector: ban on entry
of muliinational companies in the agriculture sector and
protection of genetic resources by rejecting patents and
monopolistic forms ot intellectual property protection
demanded in internationat acgotiations,

The members of the forum declared they rejected
“nutright the proposal 10 impose controls on our plants
and seeds through patents or similar forms of inter-
pational ncpotiations like GATT and the Biodiversty
Convention. We will fight for the rights of our peoples
1o use these resources without hindrance whether in
research, industry or agriculture™

The forum launched a “seed satvagraha” to resist
etiorts by foreign corporations te seek controlb of Indian
plants and genes. “Patents will allow forcign companics
to debar Indian scientists from using our own genclic
material for our own needs making a mockery of the
self-reliance achicved by Indian agriculturists and
«cientists in feeding the country™, they snd. (Souree:
The Hindu. 18 January 1993)

Indian biopesticides launch

Sandos India Lid.. a subsidiary of the Swis
company Sandos. launched o Bacillus thuringiensis
Berliner based hiopesticide in September 19920 The
product is delivered in water dissoluble microgranule
form under the brandname Delfin. I is active against
caterpillars preying on cabbage and cauliflower. Being
the first product of its kind 1o be introduced in India. 1
has been granted a special registration by the Central
Pesticides Board to enable Sandos India to import it from
its associates in the USA. where it has been in use for
the last four years.  However, the company hias been
asked 10 conduct  additional toxicity triak before
marketing.

Similarly. Hindustan Lever Lid . (HEL). the Indian
subsidiary of Unilever, has successfully produced a bio-
insecticide hased on Bacillus thuringiensis israelensis,
using molasses as cultuce medium, It has been tested
successfully against inscets attacking plants like cabbage,
pigeonpea, cotton, safflower and maize. The insccticide
has alo heen found cffective against black flies and
masquitoes and can be used in malaria control. HLE has
applicd for a licence to the Central Pedticiaes Board 1o
use the bio-insecticide. | (Source:  Biotechnology and
Development Monitor, No. 3, December 1992)




New technojogy mission

The Ministry of Science and Technology plans to
lwnck a technology mission in hiotechnology  and
genctic eagineering,

Faced with declining budgetary support, the
Ministry plans to channel the Tunds to these weas on a
priority basis. the Ministry said.

Biotechnolgy and genetic engineering are hikely
to play a kev role in several sectors. Ministry sourzes
waid in view of the priority given to thes arca. the
decision 1o meree the Department of Biotechnology
(DBT) with the Department of Science and Technology
(DST) has been shehved. The DBT. along with the
Departmeat of  Ocean Development  (DOD).  both
currently headed by the DST secretary, since the retire-
ment of the secretaries, were skated tor merger with the
DST as part of the Government's auslerity measures.

Preservation and  commercial  explenation of
medicinal and aromatic plants will also be given priority
by the Ministry. An extimated L300 out of 2.000 drugs
wed in the country have come from plant ongin. A
laree number of them are known to be facing extinction
Jue o indiscriminate exploitation. (Extracted from
Timey of India. 26 November 1992)

Indo- American hvbrd seeds

Indo- American Hybrud Sceds (IAHS), was esta-
blished in 1963 in Bingalore, by Mr. Mammohan
Aitavar with a USS 18008 loan from the Ball Seed
Company of Chicago, where he had reccived training in
plant breeding. Startine out with the production of
hybrid tlower seeds for export o the American market.
it has by aow tirmly established itsell in the Indian
horticulture industry. Through tissue culture, TAHS has
been strenethening its prosence in the market of flowers,
veectables and fruits in India and abroad.

The bulk af TAHSS business is hybrid seeds of
flowers and veectables, e hybrid tomate, cabbagee,
canliflower. capsicum, fady finger. swatermelon and
mushmelon. The company has warnosver of more than
Re. 130 million, haff of which is from cvports,

The company s producing cui flowers, lor
instance bluc tinted lilies and chrssanthemums, for
nurseries in the Netherlands, Denmark and the UKL For
1992, 3t had order worth Re. 13 million in resenuces for
about 2.3 million tissue cultured ornamentals. Around
10 1on of hybrid tomato seeds are produced in 15 1o
20 varictics, oxclusively for Petosced Company (LUSA),
Banana and cardamon plants are produced for the Indian
market. Micropropagation facilities are abo extended tn
mango, guava, coconut, oil palm, rubber, sunflower and
castor oil seeds,

IAHSS tissue  culture  laboratory  comprises
five growth rooms with a capacity to accommaodate
J00.000 cultures. It offers facihiies for media
preparations of 10.000 culture bottles per day. It has
climate-controlied greenhouses with a shade blocking
and fogging syvstems for hardening plants for the
domestic market. The laboratory abo deals with discase
screening. and cleaning plants for viruses and bacteria
Rescarch laboratories  for micropropagation, somatic
embivogenesis, biochemistry. immunelogy, virology,
plant health, cellular and molecular biology are alwo
being set up. Address: Tndo- American Hybrid Sceds.
P.O.Box 70w, 17th Cross. 20d A Main K R Road,
Ban nonkari 2nd Stage. Bangabwre - 560070, India.
(Sourc ot Brechnology arnd  Development - Monitor.,
Ne o s March 1993)

Indonesia

Vhe CRIFEC_ICT seeds collaberation

The Central Research Institute for Food Crops
(CRIFCYin Indonesia, and 1CT Seeds Americas of Slater,
Towa, are working together to develop insect-resistant
corn through genetic engineering. The target post in this
work s the Asian stem borer, which can cause vield
losaes of up to H) per cent. Recent advances in genetic
engineering have made posaible the conlerring of
sesisfange 1o this serious insect pest by translorming
commureial lines with Insect control profein genes
oliated from Bucilins thuringicnsiy (B,

Currenthy, corn breeders i ladonesia tat the
Maling Roescarch for Food Crops) are reviewing
eermphem in order to select haes most appropriate lor
inclusion in this biotechnology programme. Inaddition.
ICT Seeds has proprictary germplism that also may be
suttable and 1t 1+ hoped that, in the long-term,
commercializaion of the insect-resistant plants can be
achivved through partnership with @ private company i
Indonesia.

Dr. Ihrahim Manwan, Director of CRIFC, 08
brincing  togcther o team of Indoncsan scientisis
who will  participate in this
rescarch.

collaborative

Asthe project progresses, there will be ficld trials
of transgenic plants both in Indonesia and  the
United States. 1CT Seeds has considerable experienec in
working with federal regulitors on the development of
viable strategies Tor fickd testing transecenic corn, ana has
conducted ficld traals in Towa and Hawan,  As part ol
the ABSP programme, regulatory issues in Indonesia are
being considercd. The material gencrated by the
CRIFC 1CT Seeds collaboration will sllow programme
participanis the opportunity 1o gain direct expericnce in
the regulatory arca. (Source: Biolink, Vol ¥, Mo, 2,
jon)
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Israel

Israel tests for HIV

People visiting Is-acl for more than three months
will have to be tested for HIV. Starting in Januvary 1993,
visas for anvone infected with the virus will be limited
to stays of less than three months, says the interior
ministry.

Tests will be required first for foreigners living
and working in Isracl. then for travellers stayving more
than three months. The largest group likely to be
affected will be Palestinians  from  Isracli-occupied
territories who work in Israel but are officaily
considered to be forcigners.

But the measure will also affect the large numbers
of foreign scientists and technicians in Isracl's high-
technology industries, as weki as visiting rescarchers.

Isracl has admitted that for ihe past six months
prospective immigrants have had to take an HIV test.
People found to be infected nave been refused entry.
(Source: New Scientist, 14 November 1992)

taly

New biology institute in Milan

A new biology rescarch institute in Milan was
opened in October 192,

The Dibit Institute was fimanced by the private
foundation. H. San Raffacle, which runs a large hospital
and rescarch centre in Milan, It has attracted some of
the best biologists in Ttaly to do rosearch in cell biology
and related disciplines. taking advaatage of the Institute’s
clse links with ciinical departments.

Jacopo Meldolesi. the Directorof Rescarch, would
like to create a Tacility with a reputation to match those
of the Institute Pasteur or the Max Planck institutes,

Meldolesi.  whose  own .nferest in signal
transduction and sccond messenger systems forms one of
the major rescarch projects at the nes institute, hopesin
the next two years to double the current number of
scientific staff to around 200, More than a third of the
inditute’s rescarch budget comes frem outside sources,
including the national rescarch councitand the European
Communitics.  Further  financial indepeadence
provided by the drug companies Roche and Bayer. both
of which intend to rent space in the institute for
fundamental  rescarch on diue  discovery.
(Source: Nature, Vol. 360, 5 November 1992)

Advanced biotechnology cenlrg

The National Cancer Rescarch Institute (IST) has
promoted an "Advanced Biotechnobyy  Centre™ of

16000 m°, situated in the University Hospital IST
complex 1n Genoa.

The Centre will form the first nucleus in the
“Genovse Science Park for Biotechnology™. involving the
laboratorics of the University, the National Rescarch
Council and other scientific institutes in the creation of
a critical mass of rescarchers. including also the presence
of companies having related interests.

Facilities are included for training, conferences.
and technology  transfer: larpe-scale  facilittes are
available by specific agreements: the factlities conform
to latest national and interpational  regulations tor
biological @nd biotechnologica’ rescarch.

Basic research activities at the centre will include
molecular biology: developmental biologey: biochemistry:
bioengincering: genetics: immunoiogy.  The centre
intends. through its proximity to the hospital. to become
involved in drug development. f-om rescarch projects U
clinical trials.  For details, write to:  IST-ABC.
Viale Benedetio NV, 10, 1-16231 Genoa. Tel: (3)10-
352823 - 3534521 - 3534SIS) Faxo (39 10-355573.
{Source: EBIS. Vol. 3, No. 1, 193)

Japan

National Institute_of Biosgicace _and Human-
Technalogy (NIBH} reorpanized

On | January 1993, the Agency of Indutrial
Scicnce and Technology of MITI reorgamized the
existing four chemical laboratories into the National
Intitute of Bioncience and Human - Technology (SIBHD
and two other institutes.

The NIBH is expected to plav an important role
in achicving hasic and eriginal rescarches on o wide
range of ficlds covering bioscience and  human-
technology. It has cight research departments with
patent micro-organism depository. These departments

are: Biomolccules  Depariment,  Biomolecular
Engincering  Department,  Molecular Biology
Department,  Applicd  Microbiology  Department.

Biocngincering Department. Biosignalling Department,

Human Informatics  Department and  Human
Enviroament Svstem Department. (Sourcer Mewss
Release, January 1993)
Lithuania

i.ithvanian _institut:  spearbeads  Baltic

The Institute of Applicd Enzvmclogy, Vilnius,
Lithuania, s rapidly emereing as the most dynamic
hiotechnology concern in the Baltic States It was built
in 1975 by the USSR - controlled Ministry of the Mudical
Industry, which provided  assured  budect support.
Lithuania's declaration of independence in 1991 meant




that the Institut: and ity staff of more than 700 became
increasingly dependent upon the revenue generated by
sales of 1ts products.

Thanks to the foresight of s Director,
Arvydas Janulaitis, the Institute has been at least partiaify
successful in bridging the funding gap created alter
suspension of Sovict support by caraing hard currency
from Western countries. It was Janulaitis who took the
decision o develop an unrivalled collection of restriction
cazymes. The manuizctunng costs for these enszymes
are low. the technology relatively simple. and they can
be sold in small quantities and casily shipped abroad - all
important considerations for an organization compeling
with Western companies that have access to the latest
cquipmentand a well-developed rransport infrastruciure.
Through his contacts abroad Janulaitis has  been
success fulin sclling his enzymes to 13 [oreign companies
tincluding US-based New England Biolabs) and the
Institute now carns around S34H0L(0 a vear from this
sOurce.

Contact the Institute of Applicd Epzvmoloey at
Fermentu 8. Vilntus, 232028 Lithuvania.
Tel: -700122 641 279; Fax: 7 022642 624
Telex: 201 133 FER  SU. ‘Source:
Microbiology, January February 1993)

European

Malayia

Ecopee 1 Malavsian instlute azreemoent

Ecogea (Langhorne. PA) has signed an R&D
agreen:ent with the Malavsian Agricultural Rescarch énd
Develepment Institute (MARDI Kuala Z_umpur) o
sursey and tolate entomoparasitic nematod s te control
agricultural pests. MARDIL the governmental pesticide
rescarch anl evaluation  agenev, will isolate  the
nematodes and perform ficld tests on local pests. Ecogen
will identify and work to commercialize the nematode
isolates. Ecoger has similar agreements in Australis and
laly. (Source: Chemical BWeek, 31 March 1993)

C. RESEARCH

Research on human genes

Goeng abunormality in melanoma

Roscarchers have located @ genctic abrormality
connected to melanoma. Investigators o the University
of Utah said they had strong evidence that one copy of
a gene that controly cell growth s missing among
members of certain famihies. Those who inherit the
abnormality could be as much as SO times more
suseeptible to descloping skin cancer. The group has not
wentified the gene itsell yet, but they belicve s
deleted from s small region on chromosome: 9,

Two other findings indicate that the Uk
tescarchers are homing in on the right area - and that «
may be important ir all cases of melanoma. Thev also
suggest thet the discovery may have implications for
otker forms of cancer. including icukacmia. lung cancers
and certain brain twnours.  Another study pointed 1o
chromosome 9 as one of the carliest problem areas tn
melaroma, even if other genes were involved.  Other
research has pointed 10 a genctic abnormality on
chromosome 1. but that work has been difficult to
confirm. (Extracted from Biotechnology Newswatch.
7 December 1392)

Gene therapy plan targets melanoma

Chnical trials of a vaccine to treat skin cancer
could start in Britain by the end of 1993, The vaccine.
which is a simplz form of gene therapy, joins a number
of cxperimental strateegies that aim to stimulate the
immune system o attack cancer cells.

Angus Dalgleish. from St. George's Hospital in
London, savs that altheugh the Holy Graii of rescarch is
1o find a gene to tura off cancer cells, a simpler
approach micht be petter in the short term. Dalgleish
and his tean have focused on a protein called MHC
Class |, whict s normally vital for triggering an immune
response to breign proteins. T-cells of the immune
svstem “recogrize” proteins as foreign only if they are
bound to MHC protetns.  Cancer proteins are not
forcign. but they are abnormal and the immune system
sometimes atiacks them. However, melanoma cells
usually fack MHC class T protemns. As a result, the
abnormin canicer proteins go unrecegnivzed and the cells
pooliferate unchecked.

Dalgleish and his colleagues want to use MHC
Cass ] a2 macane” o alert the immune syvstem to
melanoraa cell.. They have celtured melanoma cells in
the laboratory 'rom patiens, ard inserted into these cells
the gene respensible for producing the MHC Class |
protein.

It mice. the vaccine has produced encouraging
rosults. Ttincreased the amount of MHC Class | protein
produced by the mice and their timours shrank. Eut
scientists stress that this type of vaccine s unlikely o
work on s own against an cstabliched tumour. It s
intended to be given after surgery 10 remove a primary
mclanoma,  reducing the chances of  cancer cells
spreading. Dalgleish hopes 1o seek cthical approval (o
start safety triws. The vaccine would be given to people
with severe rickinonas,
26 September 1962

(hource:  New Scientic,

Sampling foctal cells_from_mother’s blood ¢ould
make gene festing safer

Several proups are working intensely 1o develop
at alternative 1o amniocentesis of chorionic villus
sampling that would sample maternal biood instcad when




leoking for Down's syndrome and a variety of genetic
disorders - a method that would be safer and could be
done months carlier.

Professor Maria Pallavicini described work at the
University  of Califormia in San  Francisco using
tluorescent markers to tag the rare foetal cells in a
mother’s blood. By scarching the adult blood for certain
cclb types made only by the foctus, rescarchers were able
to single out foctal cells from 11 of 18 samples.

Rescarchers at the Univensity of Tennessee. in
collaboration with Integrated Genetics of Massachusetts.,
used cells from maternal blood to analyse abnormal
foctuses among 69 pregaancies.  The group led by
Dr. Sherman Elias, purificd foctal cells from blood
samples taken from mothers kaown to be carrving
foctuses  with chromosomal  abnormalities. Using
fluorescence in situ hybridization, they were able o
visualize problem chromosomes.  They said the data
pointed to the method’™s eventual usefulness in the clinic.
but that more work war peeded.  (Extracted from
McCGraw  Hill's Newswatch.,
7 December 1992)

Biotecitnology

Chance discovery ot cholestierol immunity ecne

Rema Giovanclli and Cristoforo Pomaroli were
marricd in the village church on 14 November 1034, nd
they pased on a unique inhertance which went
undiscovered for nearly three and o hatt centuries.

Medica! rescarchers have discovered that 0 of the
tnt. northern Jtdhan resort of  Limone-sul- Garda's
OO0 residents, all related o cach other. possess o
miraculous cenctic mutation which makes them immune
1o cholesterol - an important cause of coronary heart
discase. one ot the biggest killers of the twenticth
century.

Until now Limone’s only clsim (o fame has been
iy femon orchards - the oldest and most northerly in
Furope.

Rescarchers from the University of Milan, led by
Professor Cesare Sirtori, have alrcady reproduced the
profcin, made by the Limone gene, which clears the
arteries of cholesterol,

A Swedish pharmaccutical company is believed 1o
he on the brink of announcing & deal 1o mass- produce
the protein o tablet form. Eventually,  genctic
engineering mav be used to ensure that the beaelins of
the muant gene are passed on. (Extracted from The
Furopean, 19-22 November 1992)

Single mutation feaas 1o two distinet discases

Two distinct, snheritad discases - Ltal familial
isomnia (FED and a sablype of familial Crenizfelde
Jekob discase (CID) - are boih assockated with a single

mutation at codon 178 in what is known as the prion
protein (PrP) gene. A large team of rescarchers, headed
by Pierluigi Gambetti of Case Western  Reserve
University, Cleveland, has carried out rescarch that
suggests that a common polvmorphism at codon 129 of
the PrP gene interacts with the mutation at position 178
o determine which disease is manifested.  Gambetti's
team sequenced the PrPogene from two groups of
13 subjects with established FFI or CJD and found that
all cerried a muwtation at codon 178 that r2sulted in the
substitution of asparagine for aspartic acid in PrP. They
also found that codon 129 in the gene encodes
mcthionine in all FFI subjects and valine in all CJD
subjects.  The rescarchers suggest that an interaction
between methionine or valine at position 129 in PrP with
asparagine at position 178 might result in two abnormal
soforms of the protein that ditter 1a conformation and
cause distinet discases by forming insoluble protein
apgregates. (Reprinted with permission from Chemical
& Engincering News. 2 November 1920 Copyriche
(1922) Amencan Chemical Socieny

Liver detoxification ensvme structure sobved

A new  high-resolution,  three-dimonsional
structure of glutethione S-transterase (GNT) o Diver
Jetoxificationensvme, could help researcher underaand
hirw (ke iver metsholizes carcinoperic sabstanoes The
N-ray orstal strieture was obtgined by Richard N
Armstrong of the University of Marvland, Colleee Park:
Gary L Gilliland of the Cenier tor Advanced Rescardh
n Biotechnology. Rockvifle, Marvland. and the National
Institure of Standards & Technelogy: and two colleanuc-
The rescarchers mapped. w 22 A reolution. more than
4000 atoms and 434 amino acids that make up the
ensvme. The structure shows that GST has v
domains. one that binds glutathione and another tha
takes on different shapes i didicrent tsoenzvmes 1o bind
a varnety ol toxic molecules. A tyrosine residuce in the
active site s involved inactivation of glutathione, which
reacts with the tonic substance 1o render tt harmless
(Reprinted with permission from Chemnica? &
Enginecring News, 2 November 1920 Copyright (1992
American Chemicai Society)y

Guene responsihle for metstatic Tumours

Cancer rescarchers from the German Cancer
Rescarch Centre in Heidelbere and from the Nuclear
Rewearch Centre in Karbsruhe hove made o gemificant
discovery. They have identilied the gene responsihle tor
metastaiic tumours. Ina tumour of the pancreas in rais,
this gene. code-named CD-34, has been proved 1o he
capable of cnabling the degencrate cancer cells to spread
throughout the body. These itincrant cells are especialiy
feared an metastatic tumours, fa most cases 1t is not the
inttiating tumour that keads 10 death but rather the
metastic tumours which destroy organs and tissue, €0
34 6 not an unknown quantity for the scientisis
Previoudy, howeser, the gene was known only s an
adhesive molecule which assists the eells of the immune




swstem on their journey through the blood vessels and
the Ivmphatic svstem. It appears that the tumour cells
cxploit this characteristic. This discovery opens up new
penspectives for the scientists in ther fight against

metastisis:  one dav. monoclonal antibodies  directed
against CD-44 could perhaps block the lethal command

chain in the tumour. (Source: Scala. October 19492)

Protein warns ol _colon cancer relapse

A stmple and safe way of analysing the activity of
colon cancer cells could help doctors o predict whether
the discase is likely to recur after surgeryv. People at
rish could then be given presventive anticancer drugs.

A rescarch team fed by Tbrahim Al-Sheneber, a
surrcon at McGill University and the Roval Victoria
Hospital in Montreal has found @ protein that was
significantiy higher in specimens of colon tisue from
people who Later dicd from colun cancer than in people
who survived for five or more vears. The proten,
Kknown as proliferating coll nuclear antizen, or PONALU N
asoctated with cell diviston. To identfy the protein,
the roscarchers used a monoclonal antibads which
“recoenizcd only PONA

Ab-Shencbher and his colleavues examined the
tissue samples and medical records of H patients who
bad part of their colon remosed because of caneer.
Fhey koked at both cancer cells and normal tissue from
the colon, and used o “proliferation index 1o deseribe ihe
amount of PCNA i the cells. They tound that in people
whao died ot colon cancer both cancerous and normal
colls had o heher proliteration index.

Al-Sheneber belicves that PONA analvsis could
provude a better prediction ol the outcome of the discase.
Surgcons remosing cancerous fissue could ask the
pathologist o tell them the proliferation mdex in
addition to the Dukes staec. Al-Sheneber crutions that
it is st oo carly o decide on treatment solely on the
proliferation  index. (Source: New
12 December 1992

Ncientist,

¢ hildren with acute liser fatlure are about (o
receive transplants of peactically eaginecred liver cells in
s tnab by Amcerican rescarchers that may one day lead (o
o oeene therapy for hver disorders. This follows
experiments with mice in which geactically: madificd
fiver cells survived and continaed to function for more
than a vear after being transplanted.

For the ammal experiments, Savio Woo ol the
Center for Gene Therapy at Bavlor Colleee of Medicine
in Houston and his colleagues first isolated Tiver eells
from transgenic mice that produce the human protein
al-antitrvpain o their livers, from where it s seereted
into the blood, The Tiver cells were then transplanted
into mice, which do not express the human protein, b

otherwise are genactically identical to the donors. This
was done by injecting the ceils into the portal vein,
which carries bloud to the hiver, or into the spleen, from
where they migrate to the liver.

A few days later the human protein appeared in
the mouse blood. skowing that the transplant had been
successfull The protein’s level remained stable in the
animal for the rest of s natural lite - 300 days.
Similar experiments with dogs and baboons were also
successful.

Woo's technigue may one day be used to treat the
metabolic disorder phenviketonuria (PKU). in which the
gene for the hepatic enzvme known as phenylalanine
hyvdroxviase (PAH) s defective. PAH normally converts
the amino acid phenyialamine into tyvrosine, but in
children where the ensvme s missing phenvialanine
accumulates in the body and causes severe mental brain
damage.  Such children are normal at birth and can
be treated with a special diet that 15 low in phenyl-
alanine but treatment has to start when they are a few

days old.

Another of Woo's experiments involved a PAH-
deficient mouse strain developed by William Dove and
colleagues wt the University of Wisconsin an Madison.
Woo inserted the gene tor mouse PAH o fiver eclls
olated from these mice and feund that this Tulh
resiored ensvinie activity o the cells. Woo mtends o
transplant these eclls into the PAH-deficieat mice to see
whether they can treat PRKU in the animal.. (Seurce:
New Scientivt, 10 October 1992)

New contracepiive method

An entirely acw type of contraceptive may b
possible using o monaclonal antibody that prevenis
fertiized  cues from imphinting  an the  uterus,
Rescarchers at the University of Oxtord have isolated
and multiplicd an antibody that tarects carly embryonic

cells.

Phyilis Starkey and colleagues at the university's
Nufficld Department of Obstetries and Gynaccology
isolated antibodies which bind to carly embryvonic ceils
called trophoblasts.

Starhey s team isolated anantibody 164 particular
trophoblast which anchors the fertilized cpp 1o the
vierine wall. Starkey belicves that the annbody could
provide the basts for a acw torm of contraception. In
women “immunized’ with the antibody, it would cither
cont a fertilized cew preventing it from implanting in the
uterus, or trigeer the woman's immunc svatem to destroy
the epp.

Undike the contraceptive pill, single doses ol the
antibody  treatment could last o considerable time,
perhaps months. The antibody treatment would ot
disrupt the normal menstrual cycle. ‘
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The job of commercializing the antibody has
passed to Isis Innovation, which has filed for patents on
both the antibody and the cell-iine from which it can be
mass-produced. They have also patented the use of the
antibody in birth control applications. Some form of
subsidy so that the contraceptive could be supplied
cheaply to developing nations mignt be worked out.
(Extracted from New Scientist, 17 October 1992)

Leukacmia translocation

It has been more than a decade since scientists
figured out that many leukacmias arise when a cancer-
causing gene is activated by an abnormal DNA -swap
between two different chromosomes - but just which
genes were involved? Now two teams of biologists, at
Jefferson Medical College in Philadelphia and  at
Stanford University. have hinked several forms of
leukaemia to a swap - called a translocation - involving
a newly discovered oncogenc on chromosome (1.

The researchers scoured the DNA of patients with
acute  Ivmphocytic  leukaemia (ALL). a common
childhood leukaemia, for evidence of a translocation.
Although the process leading to a translocation is httle
understood even today, the researchers found what they
were looking for when they discovered that a gene
(dubbed "ALL-17) located on chromosome 11 can fuse
to another  pene  (called "AF-47) located on
chromosome 4. Looking at patients with other forms of
lcukacmia, the rescarchers also found translocations
between ALL-1 and genes on cight other chromosomes.
Furthermore, they found that ALL-1 is related to the
trithorax gene in fruit flies, which helps regulate
development.  The normal ALL-1 gene might play
a similar role in humans, with a translocation causing
it to malfunction. (Source:  Science. Vol 238,
27 November 1992)

Research on animal genes

Mutant mice offer hope for childhood discasc

The scarch for better treatments for cystic fibrosis
has aceelerated sharply with the development of a
realistic animal model for the discase. In a race with
ather scientists, Scottish researchers have bred mice with
an altered gene which displays all the key features of
cystic fibrosis, such as lung discese and digestive
problems. The mice will help scientists to understand
how the discase develops and cnable them to test new
drugs and gene therapics,

Rescarch into CF chanped gear three years ago
when scientists in Canada and the US pinpointed the
gene responsible for the discase. They found that the
gene codes for a protein known as CFTR which
normally transports salt across cell membranes in the
tungs, gut and sweat glands. If the genc is defective, this
process is disrupicd. But scientists have been unable o

show exactly how. This is tn part because the discase has
no natural parallel in animals.  This has made u
impossible  to study  tissues at cach step of the
discase.

David Porteous and his colleagues at the Medical
Research Council's Human Genetics Unit in Edinburgh
have “made” a mouse that transports salt abnormally, and
has carly signs of lung defects and digestive problems.

The team began by inserting a circular piece of
DNA into the mouse gene that codes for CFTR. This
disrupts the gene. stopping it from functioning. The
aliered gene was inserted into mouse embryo cells which
grew into male mice that carried the mutation in their
snorm cells, enabling them 10 pass it on 1o the next
generation. The resulting animals had one copy of the
normal gene and one of the defective gene, like human
carriers of CF.

The team is not the first to develop mice with an
ultered CF gene. A team from North Carolina
announced it had developed a mouse model for CF.
However, these mice die soon after birth, which could
make them impractical for studv. Meanwhile, at the
University of Cambridge a third team has developed
another mouse model very similar to the North Carolina
mouse. Both animals die from a severe gut discase that
affects some CF paticnts.

Jim Wilson and Francis Collins at the University
of Michigan, say that time will 1ell how reliable a model
the Edinburgh mice will be. Different animals in the
colony had different manifestations of the discase, which
could shed light on the differences between humans with
CF. but could also complicate studies of the therapies,
they say. (Source: New Scientist, 19 September 1992)

Knockout mice

Giencticists can now create mice in which any
gene they choose has been "knocked out” so that it no
longer functions. The ability to breed mice which
consistently develop genetic disorders such as cystic
fibrosis, sickic-cell anacmia and atherosclerosis provides
medical rescarchers with a powerful ncw (ool for
untangling causes and testing treatments. The mutant
mice arc also shining new light on long-standivg
questions in immunology and developmental biology.

The technique, developed  independentiy by
Mario Capecchi of the University of Utah and
Oliver Smithies of the University o North Carolina,
Chapel Hill, has become routine. A copy of the gene of
interest is first disabled by inseriing a special marker
gene into its middle:  this renders the original gene
meaningless, although the marker can sl be read. The
dcfunct gene is then cloned in a test tube, and the
multiple copics arc injected into the nuclei of stem cells
taken from mousc embryos. When the cloned genes arce
added, most will end up missing their targets, but a few




will displace their functional rivals. thus knocking cut
the function.

Vhen the survivors are inserted into mouse
cembryos and the embryos brought to term, their cellular
offspring get into everything, including the animals’
coats. So it the stem cells came from black mice, and
the recipient embrvo is light-coated, the result is a
chimera - hight with dark patches, cach patch a sign of
cells that contain the altered DNA. Breeding the
chimeras  together eventually  viclds  entirely  black
progeny which contain only the disabled gene.

Knock-out mice are already producing results,
though not always the ones researchers had hoped for.
A knock-out model for cystic fibrosis (CF) - the
commonuest inherited discase among white people - was
arnounced last month by Dr. Smithies’s laboratory .
Though he iematns optimistic. his initial studies indicate
that murine CF differs significanty from its human
counterparl, so in this case mice may not be a perfect
madcel. But knock-out mice carrying intractable discases
caused by muliiple  genetic  defects. such  as
atherosclerosis and - Alzheimer’s. are showing more
promise.

With so many potential uses, the demand for
knock-out mice is large. Many rescarchers hope that the
eovernment - funded Jackson Laboratory in Bar Harbor,
Maine. will become an international repository  for
knock-out mice. Jackson has committed itself 10 this
role and is willing to accept, breed. and distribute at cost
new strains of knock-outs. (Source: The Economivt,
5 September 1992)

Research on plant genes

In first ficld (rial, Envirogen bacteria clear the air
of common contaminant

A genetically -enginecred version of trichloro-
cthyvlene (TCEY degrading bacteria is currently awaiting
its first field trial, said Ronald Unterman, vice - president
of R&D for the Lawrenceville, New Jersey, hazardous
waste bioremediation company.  This "domesticated”
cousin of the natural microbe will eventually “be the
superior organism” for TCE degradation, he said.

In the trial using the natural orpanism, conducted
at an undisclosed site in New York State, the company’s
biocatalyst-reactor system containing the microbes was
installed on an existing plant that clears TCE from
contaminasted groundwater. The plant is based on 2
twa-step process, first taking the chemical from the
water into the air and running that through carbon
filters,

tnvirogen diverted o slipstream  through s
biorcactor and then compared the microbe-treated 1o
conventionally-treated air. The bacteria destroved

90 per cent of the airborne TCE. said Unpterman.
Following the microbial treatment, the air was pumped
through carbon filters, which cleared most of the
remaining TCE.

Unterman estimates that bioremediation could
reduce the cost of TCE degradation by about 50 per cent
in plants where carbon filters are used.

Envirogen has started the second phase of the
experiment, in which the company will try o increase
the rate at which the microbes break down the chemical.
Discussions about using the technology are under way
with several corporations as well as the US Department
of Encrey.

The company is cexamining the genetically
engineered version. Unterman’s group isolated the gene
that destroys TCE and inserted it into E. coli. These
microbes can be fed glucose. which Unterman calls a
non-competitive substrate. Their TCE-busting can also
be optimized and massive amounts of these bacteria can
be grown at fow cost.

The company has talked to the EPA 0 determine
which permits, if anv, will be needed for a trial with a
rene altered bacterium.  Unterman said that the EPA
will probably not require a permit if the engincered
microbes are confined to a closed system, such as the one
used in the current ficld trial. but he added that
Envirogen plans to conduct public reviews as well. It
could take between six months and a vear o start o
trial of genetically-engineercd TCE-busting microbes.
(Extracted from Biotechnology
16 November 1992)

Newswatch,

Wheat strains resistant to leaf - rust

Following two decades of intensite rescarch, the
International Maize and Wheat Improvement Center in
Mexico City has announced a “lasting cure” for leaf
rust.

The rescarchers found their answer in a Bravilian-
grown wheat plant with natural defences against leaf
rust - defences that work cven against a discase that can
attach repeatedly and can change form over time, The
Brasilian strain was crossed with higher-yiclding wheat
varicties.  Crops grown with the hybrid sceds have
proved 1o be dargely rust-resistant over a 12-year
cxperimental period. Past efforts at developing resistamt
strains have foundered when the rust mutated (o a new
form, but scientists have identified a gene involved in
what they call “slow-rusting”, which mecans that the
discase is kept at such a low level in plants that the
funeus docs not have the incentive to mutate.

The Centre is now distributing these strains o a
nctwork of more than 100 countries. (Source: Science,
Vol. 25K, 23 October 1992)
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Research on viral genes

A ncw _approach pavs off

"A fairy tale come true™. This is how David Lewis
ol South Dakota State University describes his group’s
discovery  that ordinary light and a dye like the
brighteners used in washing powder may help to prevent
the HIV virus which causes AIDS, from spreading in
infected patients.

Lewis and his collaborators at two Texas bio-
medical laboratories focused their work on disrupting the
viral envelope.  In fest tube experiments. they have
found that a hvdrophobic lTuorescent dye - one of a
newly-designed  class of  i.8-naphthalimide  photo-
chemicals containing bromine - dissolves in the fatty
portion of the envelope and locks the ervelope proteins
together when exposed to blue light. in a "photodynamic”
reaction.

The eavelope becomes rigid, trapping the viral
genome inside, and prevents a key protein on the surface
of the virus, gp 120, from binding to receptors on
healthy cells.  The method thus disrupts reproduction
and further infection.

"We have found that only very low concentrations
of this dye are actually needed to neutralise HIV-17,
Lewis savs. I is better than 9999 per cent effective at
fess than 70 per cent of the concentration at which AZT
is only 90 per cent effective under comparable
conditions”. What is more, unlike other photodynamic
reactions. this one needs no oxvgen. So it does not
gencrate potentially harm ful free radicals.

Once drawback:  blue light does not readily
penctrate human tissues. Lewis hopes to modily the dye
o that it is activated by red light, which could allow
treatment by incandescent light or even sunlight. Lewis
is also ins tigating the possipility of using azulence, a
compound that absorbs red light.

Lewis is stll testing for toxicity in mice and
cautions that clinical trials are still five years away.

(Source: Chemistry & Industry. 19 April 1993)

HIV destroys cells long before onset of AIDS

One of the greatest puzzles in AIDS rescarch s
what happens during the years between infection and
obvious discase.  Scientists have often called this the
latent phase, hecause little or no virus can be detected in
the blood and the infected person appears well.  But
evidence is mounting that the virus is anything but latent
at this time: instead, it is busily invading and destroying
key components of the immune system.,

The latest <lues come from a mouse with a human
thymus - the g'and in which the T-cclls of the immune

system mature and “learn” the tasks they kave to perform
in the body. Anthony Fauci. head of the US
Government's AIDS research effort at the Natwonal
Institute of Health, told scientists at @ mecting in Paris
that HIV infects and destrovs the epthehial cells that
make up much of the thymus. Studies of such mice
show that holes appear in the thymus as fittle as two
weeks  after infections then the gland  graduahy
disintegrates. This  desiruction  eof the  T-celly
“training centre” mav play “an important role” in the
disease.

Fauci's team learnt how  to make the
“reconstituted” mouse from Mike McCune. of SyStemix,
a company in California.  Stem cells from a human
foctal liver are iajected nto the capsule, or outer
covering, of the mouse’s kidaey. In these conditions, the
stem cells develop into a complete human thymus. Waen
HIV is injected dircctly into the thymus. it infects the
cpithelial cells. This surprises rescarchers, because the
cells lack the main receptor molecule for HIV, CD4.

A different type of dentritic el involved in
making T-cells respond to infectiuns also seems to sulter
carly damage from HIV, Taken together. these findings
suggest that HIV is destroving other parts of the
immune system leng before the aumbes of T-cells
starts 1o tumble. (Extracted from New Scientis?,
7 November 1992)

Mystery syndrome

A scarch by the WHO in developing countries has
s0 far revealed fewer than 20 cases of the unexplained
HIV -negative immune deficiency syndrome that cirused
uproar at the international AIDS  conference  in
Amsterdam in July 1992,

A mecting organized by the WHO in Geneva
heard of scattiered reports of the syadrome  from
Rwanda, Ivory Coast and Thailand - countries with
strong AIDS rescarch programmes.  Ten developing
countrics were asked 1o send details of any cases.
However, many lack  the  facilities  for
testing.

accurate

Representatives of the US Centers for Discase
Control told the Geneva mecting that the number of
conlirmed cases of the syndrome seen in the US since
1985 has now risen 1o 47, up from 30 in August 1992,
World- wide, there are fewer than 100 cases.

Virologists still have no conclusive evidence
that the syndrome is caused by a transmissible agent.
Michacl Mecrson, dircctor of the WHO's  Global
Progamme on AIDS, said that the syndrome was worthy
of rescarch, but stressed that the top priority must
continue to be rescarch into HIV - positive AIDS, which
alrcady overwhelms health services in many developing
countrics. (Source: New Scientist, 3 October 1992)




Research instrumentation

Automated infrared DNA sequencer

The Maodel 4000 Automated DNA Sequencer
from L1-COR i» an infrared (IR) fluorescence -based
sequencer that automates the celectrophoretic separation
and basc calling of DNA fragments. DNA primers are
Libelled winh a novel, IR - fluorescent dyve which provides
excellent sensitivity for detection. A soltd-state laser
diode is used to excite the labelled fragmeats and the IR
emission is detected with a silicon avalanche photodiode.
The use of solid-state detection components greatly
increases reliability, while reducing the initial purchase
price. operating costs, and bench space requirements.
Up to t samples can be sequenced within 4 1o 7 hours
of sample loading. The Model 4000°s Base ImagIR ™
software presents data in real time during electrophoresis
using an image format like an autoradiogram. Base
ImaglR’s sequencing software ther uses the image to
sequence SO0 bases per sample with 99 per cent
accuracy.  Multitasking  software also allows two
additional sequencers to be opersted by the same
computer. which reduces the cost of future expansion.
For application flexibility, the Model 4000 can use gels
ol various heights, thicknesses, and composition, as well
as a varicty of combs and lane loading formats. Further
information available from LI-COR, Inc., 4421 Superior
Street. Lincoln. Nebraska 68304, USA. (Source: News
Release, 20 January 1993)

DNA shuttle lor drug delivery

Rescarchers at the University of Leicester are
investigating a1 molecular system 1o limit radiation
damage 10 DNA. It could ulimately have wider
pharmacological uscs, giving therapeutic agents @ more
precise aim. While test-tube  experiments have
demonstrated that the essential concept is sound, further
work is needed to verify that the system can operate in
a living cell.

Profcssor Martyn Symons and Professor Paul Culls
arc using clectron spin resonance  spectroscopy o
identify the nature of jonising damage to DNA.
Essentially clectrons get knocked out of guanine to create
radical cations, and become entrapped at cytosine and
thyminc, forming the corresponding radical anions. The
effect of radical centres along the DNA chain varies, but
can result in the strand breaking, risking the possibility
of misrepair,

The team at Leicester is trying to locate the
radical anions, remove the offending clectrons and
repliace them at the radical cations. This requires a redox
reagent that can move casily along the DNA strand.

Symons reasoned that because DNA s diself a
polvanion, then a polycation could home in specifically
on the DNA. The naturally occurring polyamine
spermine was found (o work ideally. At physiological

pH values it exists as a polyammonium cation. with four
charge centres well separated along the molecule.

Spermine not only clectronically binds to the
DNA with mgh affinity, but, according to nuclear
magnetic resonance data, moves freely and rapidly along
the molecule, or as Symons puts it “shuttles up and
down the DNA like mad™.

The next step was to fix the redox reagent to the
spermine shuttle. Some work was done with transition
metals, but because these need to be packed up in a
bulky chelator this would impede their progress into the
cell nucleus. Instead the Leicester work has concentrated
on adducts such as ascorbate and nitroxide radicals.

Using double-stranded "raked” DNA at low
temperatures, it seems that the spermine-adduct system
is capable of attaching itselfl 10 the DNA, rapidly
screening it and picking up and Jepositing clectrons at
the appropriate points. Symons is well aware. however,
that complexitics of the cell will present further
challenges when the work reaches that stage.

However, he does believe thai a drug delivery
system based on polyammonium cations could result in
highly specific targeting of DNA, reducing side effects
and allowing a reduction in dose levels.  (Source:
Chemistry & Industry, 4 January 1993)

New affinity absorbent

PROSEP"-(; is a protein G affinity adsorbent
developed by Bioprocessing Ltd. The protein Gois
immobilized on porous glass, which is more rigid and
durable than conventional polymeric matrices.  The
company says that PROSEP’-G will not only bind
antibodics which bind 10 protein A affinity matrices, but
also binds antihodies which may be difficult to bind 10
protein A, for example, Rat IeG,, and Human IgGs.
PROSEP" - (5 can also be used for the purification of Fab
fragments,  In addition, the physical properties of
PROSEP" make the matrix very simple to handle and
facilitate high flow rates.

Further information available irom Bioprocessing
Corporation, Mcdomsley  Road,  Consett,  County
Durham, DHR 6TJ, UK. (Source:  New, release,
November 1992)

Fruminu st rcak camerd

A rescarcher  at Hamamatsu  Photonics,
Dr. Hiroyasu ftoh, has been studying an effect known as
clectroporation, When a cell is deformed by an clectric
field, some of the pores in its outer membrance open {or
a moment. This might allow the introduction into the
celf of drugs or foreign genes which cannot go through
the normal channcels in the membrane. The cateh is that
the pores open and close within a millionth of a second
of the clectric field being turned on.




When he started his rescarch a few years ago,
Dr. Itoh used a special Hamamatsy camera with an
exposure shor? enough to capture an unblurred snapshot
of the cell as a pore formed. But because electroporation
does not always occur in the same way cach time the
electric field is turned on, he could not get a coherent
series of pictures of the process from single snapshots of
different attempts. What he needed was a camera that
had both a short exposure time and a rapid shutter
speed. so that he could record the whole process as it
happened to one cell.

The result, which was commercialized recently, is
known as a framing streak camera. It can take pictures
at intervals of less than a millionth of a second. with a
shutter speed of only 50 billionths of a second. At this
impressive speed. Dr. ltoh s able to catch the full
sequence of events as the pore opens and closes. He
hopes to use the new camera to sort out the optimal
conditions for clectroporation of different types of cell,
and so improve the success rate for introducing foreign
substances  into  the  cells. (Extracted from The
Economist, 21 November 1992)

D. APPLICATIONS
Pharmaceutical and medical applications

Qilv leaf extract protects against mosquito bites

Oil extracted from leaves of an gromatic shrub
could be used to keep mosquitoes at bay, according 1o
Indian rescarchers.,

Extracts from Fitex negundo have been known to
treat rheumatic swellings, while smoke from its leaves
has relieved headaches. But a chance investigation by
rescarchers at the National Chemical Laboratory, near
Bombay. points to the shrub as a possible source of
mosquito repellant.

Their curiosity was aroused when they observed
Khandala tribe members burning Pirex at aight for
mosquito protection,

Aluminachromatography pinpointed therepellant
activity to the fraction extracted with a mixture of
benzene and chloroform and another extracted from
chloroform.

Experiments showed that the oily liquid obtained
after steam distillation protected the user from mosquito
bites for up to an hour.  (Source:  Manufacturing
Chemist, December 1992)

UK companies in world biotechnology first

Amersham International and Celltech Biologics,
two British companies, have plaved a major role in
achicving a world first in the development of 4 radio-

labelled monoclonal antibody (Mab) for the detection of
colorectal and ovarian cancer.

OncoScint” CR OV, developed by CYTOGEN
Corporation of Princeton, New Jersev, is the first
monoclonal antibody-based in-vive imaging technique.
It is to be used with INDICLOR™. highly puriticd
mdium-t1l  chloride. a radio  imaging
manufactured by Amersham International plc.

agent

The OncoScint” CR: OV contains 2 monoclonal
antibody manufactured in Slough, UK. by Celitech
Biologics. part of the Celltech Group. This is the fird
time that the US Federal Drug Agency has pranted a
licence for the production of an injectable grade
antibody in a multi-product facility. s also the firs
such approval for a monoclonal antibody manufactured
using large scale mammalian cell culture.  The twae
products. a monoclonal antibody and an ianovative
imaging agent. will be used. linked together, in hospitals.
The OncoScint” CR OV antibody binds to colorectal and
ovarian cancers  cells,  while  the  radioactive
INDICLOR™. provides an image of the location and
spread of the cancers, detected by gamma cameras. The
product s injected into patients. It may provide carlier
diagnosis of small tumour deposits in the abdominal
cavily 1 paticnts with recurrent ovartan or colorectal
cancer, which are often missed by conventional tests,
Diagnostic testing with the new imaging product does
not replace CT scans and other standard tests. but can be
used with them.

Colorectal cancer iy the second most common
malignancy in the world, while ovarian cancer is the
leading cause of gyvnaecological cancer death,  The
prognosis for both depends first on the timing and
accuracy of detection and staging. and sccondly, on the
accuracy and thoroughness of medical or surgical
treatment, The new technique offers an casy o use,
whole body non-invasive vet sensitive imaging technique
that, 1n combination with other appropriate tests, can
greatly improve the amount and quality of information
available for the diagnosis and treatment of these
cancers. The joint introduction of OncoScint” CR OV
and INDICLOR'™, represents not only a new type of
product but also a new concept. calling for scveral
pharmaccutical  companies  and medical  specialties
to work in concert. (Sourcy: Release.,
4 January 1993)

News

Vegetable extract enhances immune function

Professor Masatoshi Yamazaki of the Faculty of
Pharmaccutical Sciences at Teikyo University says his
studies have shown that a specially prepared vegetable
extract enhances the body's immunomonitoring capacity
and is effective against cancer.

Yamazaki prepared the extract from cabhages,
spinach and onions by placing the vepetables in a
blender, subjecting the juice to centritugation, then
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adjusting the pH of the supernatant.  In animal
experiments, Yamazakiintravenously injected the extract
into mice and found that it induced a substantal
clevation in blood tumour necrosis factor (TNF), similar
to the action of nterferon.  Yamazaki savs that by
increasing blood levels of TNF, the extract is effective
against cancer.  (Source: McGraw Hill's Biotechnology
Newswatch. § October 1992)

B-cell lymphoma vaccine progress

Research is progressing on a vaccine to fight a
common blood-ccll tumour that has proven resistant to
other forms of treatment. In the future, the vaccines
might be potent enough to climinate tumours completely.
A Stanford University team of scientists has promulgated
an optimistic progress report on their work in developing
a vaccine designed to battle B-cell lymphoma. The
rescarchers obtained proteins from the cancer cells of
individual patients with B-cell lymphomas and attached
a chemical hooster to the proteins to simulate a stronger
than normal response from the immune system. Nine
paticnts were injected with the modified proteins over a
six-month period. Tumours up to onc inch wide were
completely eradicated from two patients. The immune
system of seven of the nine patients were ready to attack
any remaining tumour cells. The rescarchers are trying
to increase the potency of the vaccine by altering the
way it is made and adminisiered. (Extracted from Bull
Street Journal, 22 October 1992)

En/svme blockers aim at cancer spread

By targeting an enzyvme that allows tumour cells
to break free from their cellular matrix, British
Bio-technology Ltd. (BBL). in Oxford, UK. hopes to
give oucologists a way to contain cancer metastases. The
company has a lead compound, BB-94, in carly phasc
clinical trials in patients with metastatic breast cancer,
Results are expected in the first quarter of 1993, said
John L. Gordon, the firm's dircctor of rescarch.
Another trial, giving BB-94 intraperitoncally to patients
with  malignant  ascites  resulting  from  abdominal
tumours, is slated to start around the same time.
BBL is collaborating with Cancer Rescarch Campaign
and the Imperial Cancer Research Fund in testing
these compounds, said Gordon.  Preclinical  trials
have been encouraging with survival significantly
increased in mice. The group treated with BB-94
lived up to 150 days, while the controls died around
day 25,

The drug inhibits o family of enzvmes called the
matrix mctalloprotcinases (MMP).  Under normal
circumstances, these enszymes are seereted in small
amounts and arc needed in tissue growth and repair. But
tumour cells secrete high levels of the ensymes, using
them to burrow through the body's cellular matrix and

move frecly from the primary tumour to remote parts of
the body. \

BBL s developing a number of svnthetic MMP
inhibitors. By aiming cach at a specific ensyme, BBL
plans to develop treatments for several atllments,
including inflammatory discases and eve injury. The
company is also working on vascular metalloproteinases
for treatment of hypertension and heart failure. (Source:
McGraw  Hill's  Biotechnology  Newswatch,
16 November 1992)

Test helps choose cancer treatment

Tamoxifen. the most prescribed drug for breast
cancer, may actually enhance tumour growth in some
paticnts. Although the drug fights the female hormones
feeding the tumour. in some women, Tamoxifen is
metabolized to more closely resemble oestrogen. which
can promote tumour growth. Rescarchers at The
University  of Texas Health Science  Center  at
San Antonio may have found a way to sce whether this
1s occurring - and whether a different therapy should be
prescribed. They reccived a US patent after developing
a technique to measure the metabolized Tamoxifen in
the blood. Armed with a $966.000, three-vear grant
from the National Cancer Institute. the rescarchers have
started analyzing blood samples from breast cancer
patients. In a scparate but related project, the Health
Scicnce Center is participating in the first study to test
Tamoxifen in healthy women who are at risk for breast
cancer to sce if it can prevent the discase before it ever
starts. (Source: BioBvies, November 1992)

Increasing taxol vields

Allernative production methods for the anti-
cancer drug taxol are closer to feasibility due 0 a
proliferation of research breakthroughs on new sources
of the drug.

Over the past ycar, Bristol-Myers  Squibb
Company and its major partners Hauser Chemical
Rescarch Inc. of Boulder, Colorado. Phyton Catalytic
Inc. based in Ithaca, N.Y.. and Weyerhauser Company of
Tacoma, Washington, have made strides towards
increasing the amount of taxol that can be recovered
from the Pacific yew tree by mcans other than clear-
cutting,

The race for new sources of taxol has several
other entrants, which have no ties (o Bristol and could be
potential rivals in the nascent taxol supply market.
Rescarchers from University of Florida at Gainesville
have discovered different methods of increasing the
yield of taxol than the processes developed by Bristol
and its partners.

The original method for extracting taxol is from
the bark of the Pacific yew tree, but it takes four to six
trees (o yield two grams of taxol, the amount required (o
treat onc patient.  The cost of this process and the
scarcity of these trees is the reason other sources are
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being investigated.  Bristol says it intends 1o phase out
bark - derived taxol by 'M7.

At present, there are four alternate routes of taxol
production.  These include extracting taxol from
renewable sources; semi-synthesis of chemically similar
materiabs into taxol: plant cell culture technology . which
involves producing taxol from cells of yew tisswes; and
total synthesis of taxol in the laboratory.

Producing taxol from renewabie sources. such as
the twigs and necdles of the trees of various taxol
species. can potentially vield more taxol than the bark-
based method. However, it s necessary to establish tree
nurseries for this to be a viable alternative. Since the
vew tree grows slowly, sources say, it will be close to
seven vears before this route will be cconomically
feasible.

Partiallv  syvnthesizing  taxol  from  chemically
stmilar materialby such as deacetvibaccatink HE g
faicly promising method. but the most promising and
quickest method of taxol production is cell culture
technology.

The ashiernative that scems the most remote at this
pointis total synthesis of taxol in the sboratory, Barring
uncapected breakthroughs, complete syathesis of taxol,
saurces sav, does not seem fikely o oceur i the near
future. (Extracted from (lentical Marketing Reporier.
28 December 19492)

Yew tree vields anticancer cultur

Taxol. a natural anticancer drug derived from the
bark of Pacific vew trees, may soon be available in
greater  amounts by growing  colls  in culiure.
Frank DiCosma of the Center for Plant Biotechnology at
the University of Toronto in Canada claims that his
cultures yicld up to four times ay much taxol as bark
from Taxuy brevifolia, the only existing commuercial
source of the drug. Besides siclding more of the drug,
the culture route does not require whole trees to he

Killed.

DiCosmao and his colleagues snip the tissues they
need from the ornamental vew (Taxus cuspidata) or
another relative called Tavuy canadensiv. When placed
in nutricnt agar and incubated. the plant cells proliferate:
and grow randomly into a mass of colls called @ cailus.
After 30 davs or so, the rescarchers grind up and process
the cultures to yicld around 0.02 per cent by weight of
taxol, almost twice as much as from the bark of the
Pacific yvew.

The rescarchers also grow the tissue as colls
suspended in a broth. With this method they have
succeeded i raising the yield 1o around four times tha
from bark. DiCosmo expects taxol produced in this way
to be available commercially within five years.

Escagencties. a company in Caltfornia. is abao
culturing yew cells to make taxol, while several groups
of chemists are trving to syatheste w from raw
malcriab. (Source: New Scientist, Y January 19493}

Cancer test Kils

Cancers can be detected and treated at an carlier
stage than ever before thanks to Kits just Launched by o
Northern beish company. The company. Biosvn, was st
up to market the technology descloped by Queen’s
University, Belfast.

Toests with the kit are gquich and cont halt the price
of the current method of detecting tumours which relies
on highlighting afreadv advanced cancer celbh with
radactivity. The chieap test opens the wav for regular
screcning for lune and gastric cancers. Thew types of
cancer account for 70 per cent of cancers treated in the
wosiern world.

Each kit consists simphy of 1000 plastic Strips.
Little wells aloag the strips have been coated with
svathetic peptides, which have been treaied with broiin,
4 flworescent marker

The peptides react with a protein on the cancer
codls o0 form o distinctive restdue which can be casils
identificd o a local doctor's surgery.

The ki, whick can abo be used to tesi tumours
that have been remaved. climmates the wait tor hospiial
test results, A stmilar kit using difterent peptides. can
assess the progress of ricumatoid arthritis by inalvaing
anovial fluid Trom joints. (Source:
I4 November 1992)

Nesww Serentise.

Genetic st for mherited thyroid cancer

A single blood test on a acwborn child can rel!
with more than 9 per cent accuracy whoether ot has
inherited a gene that will cause it to develop a form of
thyroid cancer. Children with onc affected parent have
a 30 per cent risk of developing medullary thyrond
cancer sayv the American rescarchers who developed
the test. The cancer affects Tin 30000 people 1 the
West.

Medutlary thyroid cancer attacks Lirge seeretory
cells within the thyroid glind. The cancer can be treated
successfully if it is caught carly,

Until now, the nniv way of detecting medulion
thyroid cancer has heen by sereening the bload for the
hormone calcttonin, The test shows the presence of the
caneer,

The new blood test can identify, immediately
after birth, individuals with o greater than 99 per cent
chance of having inherited the cancer gene, Only



susceptible individuals need then be screened  for
calaitonin.

Terrv Lairmore. a surgeon  at Washington
Univenidiv School of Medicine in St Louis. ponted out
that the rescarch team has not vet identified the specific
pene that causes medullary thyrowd cancer. Instead they
looked tor genctic markers located close to the gene.
These markers are situated on cither side of the area of
the chromosome containing the cancer gene, and their
inheritance in the population can be followed from
vencration 1o geacration. A child who has inhenited
these markers can be predicted to have inhenited the
divcase. According to the researchers the probability that
predictions could be wrong 8 less than one per cent.
tExtracted frem New Scientist. 14 November 1992)

US alters cold varus 1o treat cvstic Bibrosis

The National Institutes of Health's Recombinant
DNA Ads oy Commattee has approved three proposals
teouse eonctically engineered oold viruses 1o ferry
healthy venes into the airwavs of 25 people sufferinge
from cystic tibrosis,

At ihis staee the CF oxpeniments are designed
mainis fo tost the satetv, rather than the eltectineness of
the treatments. Patients wili receive one dos o healthy

ard then be
The treatments

CF eenos - ather i the hines o nose
cuduated, boetare Turther treatment,
Because these

doueh off cvery few months, rescarchers sav paticnts

tareet the oot that line the airsas,

wotthl probably have to undereo repeated treatments 1o
derive any lona-Lsting henetit.

Besides representing the first elfforts (o uswe gens
therapy to combat CF| the experiments proposed by the
Nationast Heart, Lune and Blood Institute. the Universiny
of Michican and the University o Towa tn conjunction
with Gienzyme Corporation, will mark the first time that
adenoviruses have been harnessed for human gene
therupy.  Normally, these viruses cause cold-like
respiratory infections,
under  wav for

Trials of gene therapies now

conditions  employ  cither
retroviruses or tiny bubbles of far, called liposomes, to
dehiver potentiadly therapeutic genes.

aother

The cold viruses used o carry healihy CF genes
will be stripped of their abibity to replicate and so cause
illness. Despite this, there are sull safety concerns.
Patients will beisolated from other people for between
three dins and one month after treatment. This
precaution s (o censure the patients have stopped
“shedding” any of the artificial viruses that fail toinvade
atrway cclls, betore being allowed to mix with other
people. Other worries are that the genctically aliered
vitus will recombine with wild adenovirus 1o create new
ifectious strains, or that repeated treatments will trigeer
immunc responses that make the therapy worthless,

After their proposals cleared the crucial hurdle of
receiving approval, leaders of the three teams sand they
hoped to begin their expeniments cardy in 1993,
However, they must receive final authorization from
NIH director Bernadine Healy and the Food and Drug
Administration. (Extracted from New  Sciensist.
12 December 1992)

Cystic_fibrosts pene therapy protocol approval

Genzvme Corporation and the Departments of
Internal Medicine and Physiology and Biophysies at
Howard Hughes Medical Institute at Univeesity of fowa
Medical School have announced that the Recombinant
DNA Advisory Commitiee (RAC) of the US National
Institutes of Health (NIH) approved their human
gene therapy  protocol
paitents.

imolving  cystic fibrosis

The protocol i designed to test the feastbility of
ustng a replication deticient adenovirus vector to deliver
the Cwtic Fibrosis . Transmembrane Conductance
Regulator (CFTR} gene in a smali number of CF
paticnts. (Source: News Refease, 4 December 1902y

Animal and livestock applications

Transgenic butl permtted to breed

The Duich Parhament has Jeonded that the
world's Uirst transeonic bull, sheuld he allowed o
procreate because his owners now sueges! that his ontre:
gene might be of benetit to patients with canoer or
AlIDS.

The bull carries o moditicd version of the human
gene for lactofersing, a protein that is produced in anilk
and forms part of 4 mammal s aatural defence against
infection. The idea of introducing this geae inio cattle
wis taal it might help to prevent masiits,

Gene Pharmine Europe, o company based in
Letden, and the vetertnary rescarch institute INO-DLO),
wanted to breed from the bull to find out 1if his female
descendants would benefit from the lactoferrin gene.
Gene Pharming and the cthical committee which advises
the Government later agreed 1o change the aims of the
cxperiment. They supgested that mitk from the bull's
daughters could be asource of human Lictoferrin to fight
human infections, such as wepsis and the wut infections
common in paticnts with AIDS. This change of
dircction brought heavs criticism of hoth the company
and the committee.

According to the Dutch Socicty tor the Protection
ol Animaly (SPA), there are afrcady several rescarch
groups close 1o producing human tactoferrin from
genctically manipulated veasts and moulds, making such
amimal experiments redundant.
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Rescarchers at the University Hospital in Bern,
Switzerland. sav human lactoferrin can reduce the
severity of gut infections in cancer paticnts. The head of
Gene Pharming, Herman de Boer. says that given intra-
venously, rather than as a (ood, tactoferrin might help in
the treatment of sepsis.  Preliminary results from his
company show that factoferrin binds to certain toxins
produced by the bacteria that cause sepsis. he savs.
(Source: New Scientist, 9 January 1993)

Agriculture applications
Doubk trouble

A two-pronged attack on pests has been
developed by rescarchers at Kansas State University and
the US Grain Marketing Research Laboratory. They
have combined a disruptive insect gene with an insect
virus to make a biopesticide which they claim kills pests
quickly and safely, while also devising a possible way to
immunize plants against pests.

Chitinase enzyme genes. taken from the tobacco
hornworm. are introduced into baculovirus. a bio-
pesticide already in common use.

The chitinase, normally produced in moulting,
degrades the chitin in the insects” shells, while the virus
acts on the gut lining.  The dual attack of enzyme and
virus thus preveats proper feeding and moulting.

In a related project. rescarchers at Kansas State
University are tryving to use the chitinase gene to give
plants internal protection from iasects and  fungal
pathogens.

Subbaratnam Muthukrishnan explains that plants
produce chitinase to defend themselves under inscct
attack. By introducing a recombinant chitinase gene
into the plant, Muthukrishnan hopes that the plant
will be able to produce lots of the enzyme all the
fime.

By attacking the insccts on two fronts - using the
biopesticide and plant immunization - the rescarchers
hope it will take the pests longer to develop resistance.

Preliminary fests are underwav but it is likely to
be snother five vears before the biopesticide and plant
immunization techaiques can he launched commercially,
The rescarchers hope that in the future their work will
protect crops like tobacco, wheat, corn and rice. (Source:
Chemistry & Industey, 19 April 1993)

Sunflower (o guard tomato

Scientists at the Bangalore based Indian Institute
of Horticultural Rescarch (IIHR), have found the
sunflower to be an cffective "trap crop” in tomato ficlds.

It can be dovetailed with exnting integrated post
management strategics.

Heliothis armigera, which can cause up to 80 per
cent damage to the crop in severe cawes, could be
managed cfficiently by the new techmique.  The
sunflower crop attracts and traps the voung lanvae,
which can then be casily collected and destroved or used
for multiplving Nuclear Polvhedrosis Virus (NPV). to
crippk other larvae invading the tomato crop.

The entomologists have already  tried  out
Trichogramma brasiliensis. NPV and carly suaflower as
a trap crop as a part of the strategics for an integrated
pest management programme. So far. the application of
NPV at 50 larval equivalent per hectare has effectively
controlled the fruit borer. However. in spite of NPV
being very effective. the research institutions cannot
supply the viral culture to the farmers. To redeem this
situation. use of carly sunflower as a trap crop is being
studied at the insttute.  Initial tnals showed that the
sunflower was an cffective trap and the third instar
larvae could be casily collected from its head. Once this
is donc, it is possible to inoculate the virus and muleply
the viral culture for spraying in the ficlds.

Scientists at ITHR are concentrating on this aspect
and striving to arrive at the optimum number of sun-
flower rows that could be raised with tomato crop.
Efforts are now being directed towards standardizing
other agronomic practices such as the time of planting,
planting density and collection schedules ete. (Source:
Bionechnology  and  Development No. 2.
November 1992)

Review,

Vermiculture
agriculture

biotechnology  for_sustainable

World-wide there has been an increasing aware-
ness about alternative agricultural systeras, alternatively
known as biological or low input agriculiure hecause of
their greater ecological and environmental friendliness.
These svatems integrate traditional practices with modern
understandings of life sciences. A transition from
chemical o sustainable agriculture. however, would
normally take three to six years.  This is the time
required te trigger the soil biology to get the same viclds
without cxcessive reliance on chemical fertilizers and
pesticides. This time, however, can bhe reduced w0 as
short as three months by harnessing  vermiculture
biotechnology into the soil.

Vermiculture bictechnolopy uses carthworms for
processing various solid and liquid wastes into valuable
resources and cleaning up the environment with cost
cffective waste management icchnology.

Bhawalkar Earthworm Rescarch Institute (BERI),
Punc, after 12 years of extensive ficld rescarch, has been




abke 1o develop a package for farmers to affect a swift
changeoser to sustainable agriculture without 2 loss of
vichd.

There have been encouraging results in such
divere crops as grapes. bananma. coconut, vegctables.
flowers, cte. The encrey input in the process 18 very
small compared 1o other conventional wante treatment
processes and henee the operating cost becomes almont
ail.  Other benefits accruing 1o the farmers include
complete ~ivings on anaual expenditure on chemical
fertilizees,  cultivation and  weeding,  reduced  soil
safinity and reduced pesticides spray as plants develop.
According to the recent estimates. the net profit of the
farms have almost doubled siace they switched over to
this moethod of farming.

Vermiculture biotechnology could play a key role
in reclamine wasteland development and in promoting
sustainable aericulture.  Vanous organic wastes are
utifived as valuable raw materialy for seil biotechno-
logical processes which alo reduces the environmental
pollution. Work is under wey to extend the arca of
aperations o treal non-oxic waste water for converting
industrial cffluents from distilery. annery. slaughter-
house and sewage cto, inte resources in the form of
vermicastines,

BCH. has signed an Mot with BERI for aswsting
in transter ol the vermicubiure biotechnelogy. (Souree:
Biowecimoloey  and  Development Review. No.oo 2,
Novembor [992)

Industrial microbiology

Biodceradable plastic disposable razors

Kai Corp. will market two tvpes of disposable
rasors, hoth made ot a biodegradable plastic Biopol.

The completely biodegradable plintic Biopol wis
developed by Imperial Cheaeal Industries PLC (UKD,
and s functionaily the same as conventional plasties,
hut is produced by the fermentation process using
elucose from corn, sugarcance or sugar bueet as the raw
matcrial. When buried in the ground or cast into the sea
alter use. it starts decomposing alter about three moaths
by micro organism completely
decomposed into water and carbon dioxide within two o
three oars,

action,  and s

The biodeeradable plastic ts used on all parts other
than the metal bhwde. The metal blade 1~ oxidized and
corroded 1n the natural environment, so the eatire razor
asserably  wall be vaurned  to natureal
Fyen when incinerated. it
will he decomposed inta carbon diovide and water, so
no o lonie Further information
Kai Corparation. 1-17-6, Higashi-
Kanada, Chivoda ku, Tokvo 10E, Japan. (Soured:
T TRO, Nugust 1992

‘
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substances o the ground.
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Genetic_cengineering to produce _ensvmes for
organic chemistry svathesis

Genetic engineering could be used to produce
cazymes for use in organic chemistry  svnthesis,
according 1o Dr. AL lan Scott of Texas A&M Univensity
(College Station). So far Scott has produced enzymes to
make compounds such as vitamin Bi2. pemicilling and
periwinkle alkalowds. The ability o produce complex
enzvmes could allow the production of compounds toc
complex to make by conventional means. The enzymes
nceded for a particelar production pathway can b
detected in cells by nuclear magnetic resonance spectro-
scopy. Simply putting all the needed ensvmes together
in a brew can allow the reactions to proceed smoothly 1o
the desired product. Adding mutant enzymes to alter the
final product can let rescarchers iinker with the final
product to try to improve say. penicilhn.  (Extracted
from Science News. 3 September 19492)

New biodepradable plastic

Showa Chemicals (Japan) has jointly developed a
30-micron thick plastic which could help lower medical
waste.  The company developed the material with the
Minisry of International Trade and Indusirs. The
material is made up of polycaprolactone (up 0 36 per
cent) and polyethvlene and can be used in the manutac-
ture of a variety of products. Polveaprolactone is o
structurally weak, biodegradable plastic. which is hreoken
down by the enzyme lipase. Lipase is seereted by
micro-organisms in the «oill causing platic to be
degraded into small fragments. Polveaprotactone can be
strengthened using o spectably desiened structure for the
polveihviene. The company plans to market products
manufactured from this new plastic ate n 1oa2,
tExtracted from Asian Wall Streer Journal, 1 June 1992)

Enerpy and environmental applications

Treatment_of natural_rubber waste by _micio-
Orgaitismy

The National Institute of Bioscicnce and Human -
Technology and Fupi Latex Co., Lid. have jointly
succeeded 1n deerading waste natural rubber products
using micro-organisms af a hich officicncy.

In oxperiments conducted on natural rubber
gloves 0.2 mm thick, the eloves were degraded almost
entirely in about two weeks, Waste rubber products used
to be incincrated or huricd in o the ground. but
combustion ot high temperatures damages the furnaces
and burial has an adverse influence on the environment.
The establishment of this highly clHicient natural rubher
waste deeradation technology s expected to dead to the
desclopment of g swstem for
astomatically treating waste rubher preducts,

clean,  Jow -cost

The  MIcro-oranism Wi
srain SN

Nowardia ap.

rubber  devradine micro-orpaniam




molated  from tarm soil in Tsukuba Cito. Ibaraki
Prefecture. Japan.

The testpicces were degraded when the fine
fragments passed through o double-Liver gavre. The
devradability was the highest in the casc of 2.5 and 3 g,
and virtually complete degradation occurred 11 15 days
at the shortest.

The rescarch team plans o search for a ketter
rubber degrading micro-organism and to impreve the

culture conditions.  Further information is avalable
from: National Institute of Brecience and Human-
Technology. AIST. Rescarch Planning Div 1-1-3,
Higashi, Tsukuba City, Ibaraki Prefocture 303, Japan.
(Source: JETRO. January 1993)

Reactor tor methane -cating buys

Field trials of a biorcactor designed o break
down chlonnated hydrocarbons are scheduled 1o tart in
carlv M3, according  to  Asea  Brown  Boveri

Environmental Services. Inc. (ABB-ES). which dosign
the system.

The company also said that the US Patent and
Trademark Office has rotificd ABB-ES that it wili soon
recetve the patent for the "Methanotropic Air-tight
Rotating Bioreactor” (MARB).  The patent covers
modifications ABB-ES <caentists have made 10 the
rotating diskh svstem that is commonly used in microbial
waste water cleanup, said Sam Fogel, the company’s
director of bioremediation systemas.,

ABB-ESS hiorcactor consists of  a sertes of
rotatine polvethviene disks coated with methane -cating
microbes, 1in a tank made airtight to contain volatile
chemicals. Water runs through the bottom of the tank,
while the methane oxygen food source i pumped
through the top. As e disks rotate, the bacteria are
altermately ed. then submerged inte the contaminated
water. For treating non-chlorinated compounds, the
rcactor cian function without methane.

In nature. the serobic bugs that ABB-ES is using
are found just above the anacrobic zone in swamps and
marshes, arcas that are rich in methane.

The Portland, Maine-based firm  has tested
MARB in pilot-scale treatment of groundwater from

three Super-fund sites The water was contaminated
with coal tar, tolucnce, trichlorocthvicne, chlorolform,
vinyl chloride and methyl methacryviaste (MMA), In all
cases, sand Fogel, the biorciactor brought  pollutant
concentrations 1o below detectable levels.

Fopel added that his rescarch feam was surprised
#t the speed with which the microbes processed the
componnds, which was about six hours to reduce
SO0 parta per million of MMA 1o less than one ppm.

R Y
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Rather than using a pure strain, ABB-ES has
chosen a consortium of methane-cating bues that have
the abilitn 0 degrade several dificrent kinds of
compounds.

However. the reactor could be adapted 10
accommodate several pure strains of bacteria, as well as
hioengineered ¢es. down the line.

In the upcoming trial. ABB-ES plans o trem
groundwater contaminated with vinvi chloride. mixtures
ol chlonnated chemicals and petroleum  constituents.,
Concentrations of contaminants will range Irom less than
oac ppm o more than 300 ppm.

ABB-ES will most likely Beense the technolopy,
or hire a firm 1o fabricate i, if the trials siow thot the
technology works and is cov-effective. (Source:
McGraw  Hill's Newswarch,
7 December 14412)

Biotcchnology

. PATENTS AND INTELLECTUAL
PROPERTY RIGHTS

Extea-zon of term of pharmacceutical patents in Europe

The Ewropean Patent Convention has been
amended to provide for extension of term of European
patents bevond the present maximum of 20 vears, If
regulatory requirements have caused marketing of o
patented pharmaccutical to be delaved for more than
five years bevond the filing date of the patent. a
supplementary  protection certificate may now he
obtaincd. The Certificate must be sought on i country -
by -country basis. and s maximum term is five vears
bevond the date at which the original patent would have
expired.  From 7 Janovary 1993, applications  for
supplementary protection certificates can be filed in
Britain, France, Germany, ltaly. the  Netherlands.
Belgium, Luxembourg, Denmark and Ireland. Similar
provisions will not be available until 1 January 1998 in
Greeee, Portugal and Spain. The requirements vary
from country (o country, and specific advice should be
sought.  (Source:  Australasian Biotechnofogy, Vol. 3,
No. 1. February 1993,

Biotech patents: EC debate moves 1o Council

Tne European Patliament in Octobher 1992
completed  the  contentious  first  reading of  the
Commission’s proposal for a Council Directive on the
legal protection of hiotechnological inventions after
four years.  The Parliament aceepied in principle the
main aims of the proposal, 1o clarify and harmonize
throughout the community the patent faw as applicd 1o
hiotechnolopy, and consistency with the Enropean Patent
Convention. In its amendments, it has demanded more
explicit clarification of the exclusions from patentability
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taltowed under the EPC if contrary o public order and
moraatvy

Exclusion would apphy 10 “the human body or
parts of the human body per se: processes for modifying
the genctic wdentity of the human body Jor a noa-
therapeutic purpose which is contrary to the digmity of
man: and proceses for moditving the genetic identity of
animals which are likely to intlict sutfering or physical
handicaps uponr them without any benefit to man or
animal”. The Commission in ity amended proposal to
Council has incorporaied the above-guoted elements.
Regarding the “farmer’s privilege™ (for sowing farm-
saved seeds from his harvest), the Commission, “though
initially opponed 1o the amendment. has finally accepted
it o allow the Councii 10 discuss 1t as part of a
continuing cooperation procedure” (under the provisions
of Article 100A).

The 37-page ameaded proposal. CONM(W2)SRY
final-SYN 1392, of 16 December. is available on request
from DGXI E-1. Commision of the European
Communitics, rue de fa Lot 200, B-1049 Brussels,
Belgium. Tel: (32) 2 2965619 Fax: (32) 2 2955365, or
(32) 2 2964322, (Source: EBIS. Vol 3, No. 1, 1993)
sample _of  deposited
authorized by _Australian Patent Office

Release  o* mICro-organism

The Tirst Certificate of the Commissioner of
Patents authorizing release of a sample of 4 micro-
organism from g doposit made under the Budape
Treaty was tsued by the Austrahan Patent Office in
Moy 9920 Under the Australion Patents Act an
applicant may rely on o deposit of & micro-organism in
an approved International Depositary Authority under
the Budapest Treaty 1o satisfy the requirements of
sufficieney of disclosure. Once the application s open
1o public inspection, an inferested person may request
the Patent (Mfice to issue a Certificate authorizing
rewase. However, before the specification s Laid open
tor public inspection, the applicant may specity that sach
sample 1 only o be released 1o an independent third
party expert. This s analogous to the so-called “expert
solution”  available  under  the  European  Patent
Conventien (Source: Australusian Biotechnology
Vol. 3. No. 1, Fchruary 1993)

1992 Biotech patent race

Pharmaccutical makers Merck (Rahway, NIy,
Abbot: Laboratorics (Abbott Pack, TL), and Bochringer
Mannhcim (Mannhcim, Germany) head the listof firms
receiving US biotechnology patents tn 1992, according to
Micro-Patert (New Haven, CT). o publisher of patent
information.  Mcrck received 61 US patents, while
Abbot Labe pained 48, Bochringer and Hocechst

(Frankfurt) received 45 and 31 US patents, respectively.,
Fastman Kodak (Rochester, NY) obtained 39, (Sourcg:
Chemical BWeek, 10 February 1993)

B stech patent bills

Biotechnology companics would have an casier
tirte  obtamming  process  patents  under  legislation
introduced tn both houses of Congress in carly February.
S¢eral complex court cases have created uncertainty
ov:r patent protection for processes, and the hills
introduced would clarifv the procedures.  (Extracted
tecm Chemtical Beek, 10 February 1993)

Pa cnting o1 yenactic suaterial

The international  journal  Scierwe recently
puolished three interesting papers in this arca.  (Ref.
Scrence. Vol 237, 14 August 1992, pp. Y03-918))

In the first paper by Rebecca Eisenberg whaois a
Pre fessor of Law at the University of Michigan. it was
aoted that the Nauvonal Institute of Health has tiked
Jat>nt  applicaions on more than 2750 partial
:omplementary DNA sequences of unknown function.
The rationale for patenting 1s discussed 1n this paper.

The second paper by Reid Adler who is the
Dir:ctor of the Office of Technology Transfer, NIH.
gives a histerical perspeciive for the patenting of gene
segiences and deseribes the evolution of patent faw in
relazion to this.

The third paper by Thomas Kiley who is an
Sttorney and Director of some biotechnrology companices.
siates that the proposal by the Natonal Institute of
Feath to patent products resulting merely from
scquenying tie human genome s a mistake. He feels at
worst that 1t is wrong in patcnt kew and at best that it
relics o defictencey in Law concerning what is defined as
uef .

These three papers cortainiy provide tood for
th i aht tor those interested in the commercialization of
molecular biology and should provide definitive texis for
patert attorneys hasing o come to terms with the
implications behind patenting of genctic sequences.
(Scurcer Ausecralasian Biotechnology, Vol 2, No. o,
Deee nber 1492)

F. BIOINFORMATICS

Bio ogical Reaction Engincering

Principles, Apphications and Modclling with PC
Simulation

This baok, by 1. ). Dunn, K. Heinsle, J. Ingham,
3o E F¥enosil, is the result of 10 years' experience in
organizing and teaching courses in biological reaction
cngincering. It gives engineers and scientists all the
information tkey need 1o atalyse the behaviour of
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complex biological reactors using mathematical cquations
and a dvnamic simulation computer language.

Fart [ treats the fundamentals of modelling (mass
balance equations involving reaction kinetics and mass-
transfer rates). making them readily understandable to
those new in the ficld.  Part If gives 45 example
problems, complete with models and programmes.

The text book is the first of its kind to include
a diskette with a commercial simulation language.
The diskette can be run on any DOS personal
computer.

Users will apprectate how the simulation runs can
be interrupted for iateractive parameter changes and
mstructive plotting.

192, Ca 400 pages.  Hardcover, Fr. 215,
ISBN 3-327-28511-3. Further information is available

from VCH. P.0O. Box 4020 Bascl, Switzerland.

Biotechnology and Development Monitor to continue

Biotechnology and Development Monitor (BDM)
has since September 1989 produced 12 excellent issues
covering  key Issues and news items  relating  to
biotechnology in developing countries. Distributed free.
it has seen demand grow from a few hundred to 4,000;
and has gained a repuation for excellence.

BDM is not a specialized scientific publication,
but a resource for science policy-makers and advisers in
developing countries, international agencies, and in all
other circles having related interests.

It is therefore welcome rews that the Directorate -
General for International Cooperation (DGIS; of the
Netherlands Ministry of Foreign Affairs has agreed to
fund a follow - up projct over the next two vears. In s
future development, publication will be based on a
network of institutes in different regions of the world;
and publication will be trilingual, in English, French and
Spanish.

For further details, contact Editor, Professor
Gerd Junne, Biotechnology & Development Monitor,
University of Amsterdam, Department of International
Relations and Public International Law, Ouderijds
Achterburgwal 237, 1012 DL Amsterdam.
Tel: (31) 205252177, Fax: (31) 20825320%0.

HTA

The International Institute of Tropical Agriculture
(ITA) in Ibadan, Nigeria has replaced s TRIPP
Newsletier with the Tropical Root and Tuber Crops
Bulletin,

The Bulleiin is printed in Enghsh and also French.,

For more imformation, contact: Alfred Dixon,
Bulict:n, TRIP, LITA, PMB 3320, Ibadan. Nigeria.

BIOTECH- Africa Consultancy

The Tropical Aghiotech Monitor s a quarterly
newsletter published by the Biotech-Africa Consultancy
group of Guelph, Ontario. Canada. [t will summarnize
current rescarch findings in tropical agricultural and
forestry  brotechnology  for  developing  countrices.
Information will be gathered from major screntific
journals. books. conferences, and interviews.

The newsletter will include:
- Complete citations of relevant publications:

- Contact addresses fer articles. new protocols,
elc

- Major coming cvents relevant  to
biotechnology of tropical agriculture and
forestry;

- Feature articies on irportant topics, when
nCCTSSary.

For more information regarding the newsletter,
contact: Dr. John C. Afcle, Biotech - Africa Consultancy.
240 College Ave. W, Guelph, Ontario, Canada N1GIS7.
Tel: (1-519) T63-4236. Fax: (1-519) 767-0755,

Biosafety:  The safe apphcation_of biotechnology in
agriculture and the enstronment

The mandate of the International Service for
Nattonal Agricultural Rescarch (ISNAR) v to assist
developing rescarch systems. In this 39-page booklet,
they provide a practical guide for policy makers and
rescarch managers. on the safe use of biotechnology
products within their countries. It is a masterpicee of
clear communication, treating the issues with balance
and perspective; the result will be appreciated in
developed and developing countrics.

The document suggests a series of steps 1o
establish a national hiosafety system, starting with a
national commitice to esablish policies and procedures.

The authors advocate maximum use of existing
institutions, personnel and fegislation. They summarize
five key principles:

1. Regulatory review should focus on the character-
istics and identified risks of the biotechnology
product, not the process by which it is created.

tJ

For those biotechnology products that require
review the review process should be designed for
cfficiency and cffectiveness while assuringe the
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protection of public health and environmental
safety.

kR Regulatory  requirements  for modern
biotechnology should be integrated into the
overall regulatory system, which governs the
release of new products in the agricultural
sector.

4. The degree of familiarity with the behaviour of
similar organisms  when  released  into  the
environment should determine the level of
rexulatory oversight required.  This may range
from minimal to extensive, depending on the
degree of hazard identified.

bl Regulatory programmes should be flexible and
capable of adapting quickly to the new knowledge
and understanding produced by the rapid
advances in biotechnology.

The booklet reviews the evolution of the biosafety
and regulatory debate, underlining the significance of
other work such as that of OECD, the UNIDO/ UNEP/
WHO:FAO Working Group on Biosafety, and the
US National Rescarch Council.

The authors are  from three  continents:
Gabriclle Perslev.  biotechnology  manager  at  the
World Bank. previously project manager of the
WB/ISNAR/ Australian study on hiotechnology in the
service of world agriculture: Val Giddings, senior
geneticist with the biotechnology programme of the
US Department of Agriculture. Animal and Plant
Health  Inspection Service, and  previously  project
manager for the US Congress Office of Technology
Assessment Report on “Ficld Testing of Engincered
Organisms:  Genetic and  Ecological  Issues™  and
Calestous Juma, Founding Exccutive Director of the
African Centre for Technology Studies in Nairobi,
author  of several books including  "The  Gene
Hunters™.

Single copics of Biosafety are available free from
ISNAR to professionals in developing countries working
in the arca of agricultural rescarch policy, organization
or management.

For others, copics may be purchased from:

Winrock International Agribookstore,
1611 North Kent Street,

Arlington VA 22209-2134 USA.
Pricc: UiS$ 8.95 plus shipping.

ISNAR

P.0). Box 93375

2509 Al The Hague
The Netherlands
Tel: (31) 703496100
Fax: (31) 703819677

Issues in the Commercialization of Biotechnology

The Expert Group Mecting on the Commercial-
ization of Biotechnology was held by the United Nations
Industrial Development Organization (UNIDQ) from
28 October to 1 November 1991 at Vienna. The overall
objectives of the meeting were (a) to review both general
and product-oriented policies and programmes in
developed and developing countries related to the
commercialization of biotechnology in sclected areas,
focusing on health care and food processing: (b) to
identify the clements for success and constraints for
bringing products to markets; and (c) to propose modal-
ities for promoting the application of biotechnology. in
particular through international cooperation.

The proccedings of the mecting have now been
1ssued as one of UNIDO's General Studies Series - Issues
in the Commercialization of Biotechnology (ISBN
92-1-106279-9). Apart from giving the report of the
mecting. with its conclusions and recommendations, the
book reproduces the technical papers presented under
iour broad headings covering commercialization issuesin
health care; commercialization issues in food
processing and agro products; case studies of country
specific experiences; and safety issues, education and
training.

The publication, which runs to 240 pages and
costs $45, may be obtained from UNID() Documents
Unit (F-355), Vienna International Centre,
P.O. Box 300, A-14HX) Vienna, Austria.

Dircctory of the Latin American Biotechnology Indusiry

The Inter- American Institute for Cooperation on
Agriculture has started the preparation of the Directory
of the Latin American Biotechnology Industry. The first
volume covers Mexico and was published in 1992, It
includes basic information on 34 companies with
biotechnology activities in the country. The volumes on
Argentina and Uruguay are ready for publishing. The
other Latin American countrics will be covered during
1993 with financial support provided by the Canadian
International Development Agency.

ATCC:  new pene _mapping kit for_Saccharomyces
cereviside

The American Type Culture Collection (ATCCO),
in collaboration with the Maryland Olson Laboratory at
the University of Washington, Scattle, is distributing a
kit for mapping S. cerevisiae by using the prime set of
overlapping mapped genomic clones from S. cerevisiae
ABOT2,

The kit includes two hybridization membranes
containing DNA from over 1,170 clones covering over
95 per cent of the Saccharomyces genome, two
transparent templates for localizing clone positions on
the membranc, and onc tube of positive control DNA,




ASCH files containing data on the clone set and the
clone’member position are provided on a floppy disk for
use on cither PC-DOS or Macintosh computers. Details
from: ATCC Marketing. 12301 Parklawn Drive,
Rockville, Marvland 206332-1778. USA.  (Source:
Biotechnology Bulletin, February 1993).

OECD report on biotechnology, agriculture and food

The report, edited by Sir Barry, former director
of the AFRZ Institute of Animal Research and Genetics
Rescarch, 15 the resuit of a two-vear study by an
international  panel of experts and gives a global
perspective on the scieniific potential of - and industrial
opportunities i - agrolood bintechnology. It includes
up-to-date surveys of biotechnology advances in plants,
animals, food and non-food products. toecther with
sections on industrizl strategies,  patent  protection,
cconomic impacts  and  public  acceptability  (ISBN
92-64-13725-4). Details from:  OECD Publications,
2 rue Andre-Pascal, 75775 Paris Cedex 1o, France or
from HMSO.

Technology and Transition: A survey of biotechnology
in__Russig,  Ukraine and  the  Baitic  States”. by
Anthony Rimmington with Rod Greenshields. Pinter
Publishers. London. 227 pages. UK £47.50

The book i balanced in deserihing the successes
(microbial protein, Ivsine production), and the relative
to keep up with genctic enginecring and
recombinant products. It particularly  highlights the
appalling pollurion inflicted on the environment and
local population by the badlv-run single-cell protein
rlants.  The aiternative structures emereing in the
trensition 1o & market cconomy are described, in the
countrivs indicated by the titke.

fatlure

Of particular interest is the suceess of Lithuania
in ename production, thenks 1o the cnereies of
Professor Janulaitis.

Ot special vadue is the Diredory of bio-
tcchnology RXD and production centres. with contact
detaits,

Specia’ emphasis is given to the opportunities for
forcign contact and investment: a list s given of
contracts, joint ventures and collahorations with Western
COmpitnics.

Sustainability through Biodiversity: Designing Crucible
of Culture, Creativity and Consclousness

Dr. Amil Gupta of the Indian Institute of
“Manacemoent has produced a thougbtful workine paper
on managing  biociversity from a well-rescarched
perspective,  "Sustainability - through  Biodiversity:
Designing Crucible  of - Culture,  Creativity and
Consciousness” looks into the various aspects of local
people’s relationship 1 biodiversity, particularly in India.

'ae
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He draws out the cthical and cultural traditions
associated with biological resource mancgement and
discusses the institutional framework for supporting the
role of indigenous people in working with biodiversity.
This paper No. 1003, January 1992, 1s one of a series of
working documents put out by the 1IM on local
knowledge. conservation of genetic resources aad related
issues. Available from Indian Institute of Management,
Ahmedapad 380 015, India.

Proceedings of a Workshop: Biotechnology Policy and

The International  Service for National
Agpricultural Rescarch, a rescarch centre operating under
the auspices of the Consultative Group on International
Agrnicultural Rescarch, has publiched the proceedings of
a workshop on "Biotechnology Policy and the CGIAR™.
It contains the of seminar held
The Hague st September where two nuin policy issues
of relevance to the CGs International Aericultural
Rescarch Centres (IARCN) were discussed: biosatety and
mtellectual property nights. Seventy participants
attended trom the public and private sectors. national
research programmes. IARCy and development agencies,

sSUmMmarics a

Stngle copies of the report are available free of charge.
Availsble  trom ISNAR  Publications  Scrvice,
PO, Box 93375 NL-2509 AT The Hapue, Netherlands,
Tol: (30-7) 3396100, Fax: (31-T0) 3519677,

Theta Market Report No, 3nl:
markels

therapeutic _proteins

This report examines the biotechnology protein
therapeutics market.  The market for the major US-
approved  biotechnology  protein-based  therapeutic
products v analveed by market size, growth, potential
and competition. The manulacturers of these products
are analvsed from a marketing perspective,

There are currently 15 major new protein - based
therapeutic drugs with sales of over $2 billion that have
been approved by the FDA for wswe in the US. In
additton, there are approximately 23 new indications
awaiting FDA approval for these same drugs.

The report estimates the current size of the
market; determines current and  projected five-vear
growth; assesses market shares of the market leaders and
profiles seven competitors, and provides insights into
trends.

Theta conservatively estimates the growth of this
marketincluding new indications and new protein- based
drugs to be $3.5 billion by 1997 and believes the marker
share mix will be quite differentin the next few vears as
new profein drugs and new indications for curroni
protein drugs are approved.

Findings from the report reveal that over
140 biotechnology drugs are in development by over




60 companies; a growing number of alliances. joint
ventures and hicensing agreements are being drawn up
between “hio to bio” companies; the outlook of
management has changed with more interest in retaining
long-term value and remaining independent; raising
capital is still paramount as the cost of technology,
chinical trials and scale-up facilities, keeps rising; and
that in the current market. there is an abundance of
poteatial corporate partners.

The information used to prepare the report was
obtained from a number of sources including
US Government data, industry surveys, interviews with
marketing managers/ product lines, annual reports and
10K's, trade publications and journals, trade shows,
product and sales literature and Theta's databases. Price:
$795. (Source: News Release. January 1993)

Japan Biotech Industry Directory

The JBA (Japan Biotechnology Association) has
recently published the 1992 edition of the directory of
member companies which are actively involved in
bioindustry  development in Japan.  The once-page
description of cach of the IS% promoting member
companies includes the Rescarch Projects. expenditure,
number of rescarchers and location of the main rescarch
acilities Tor bintechnoloev and non - hiotechnology ficlds.
Coordinates are provided of o contact person in cach
company.  The JBA alo has 113 supporting member
companies, 35 public sector members and 1611 private
members. This directory tin English) i issued by the
IBA International Cooperation Committee in order io
promole exchange of information and opinion with
overseas organizations. It is avalable from Japan
Bioindustry  Association,  10-5, Shimbashi  5-chome,
Minato-ku, Tokyo 105, Tel:  (81) 334333545, Fax:
(S1) 334391340, (Source: EBIN, Vol. 2, No. 4, 1992)

Seed Industry Leaflets

The International Seeds Trade  Organization
ASSIENSEL (International Association of Plant Breeders)
and GIBiP (Green Industrial Biotechnology Platform)
have worked together 1o publish a series of opinion
papers on the role ol the Seed Industry for Consumer
and Society. In the first of the series plant breeders
address some of the natural concerns people have about
seeds and hiotechnology. Tt poses the questions - what
is plant breeding: s it necessary and safe; how can plant
biotechnology be developed in a responsible way? 1t
concludes that plant breeders and biotechnologists have
a major role to play in creating a sustainable future and
that a sound legal and regulatory framework is required
to cncourage the industry 1o continue  long-tern:
significant investment.

In another Jeaflet the benelits of preserving world
crop genctic resources are highlighted. These are
desceribed ps mankind's living inheritance which cannot
he replaced if Tost. The approach of industry to preserve

world crop genetic resources is outlined.  Details:
Zaadunic BV External Concern  Relations,
1600 AA Enkhuizen, the Netherlands. Tel:

(31) 228066403; Fax: (31) 228066400, (Source: EBIS.
Vol. 2, No. 4, 1992)

BioCommerce Data Ltd.
New UK Biotechnology Directory for 1993

The Biolndustry Association and BioCommerce
Data Ltd. have scheduled publication of the fourth
edition of their  popular directory  of  British
biotechnology for January 1993, The UK Biotechnology
Handbook 93 provides full page profiles of over
700 orgamizations involved in biotechnology including
universities. venture capital previders and government
agencies as well as over 330 companies. The bock abso
includes in-depth review articles by eminent authors
deahng with such topics as environmental regulations,
the UK diagnostics industry, biodiversity, reaching the
US market, European coordination and recent British
public offenings.  The articles will be topical and
informative and provide a source of information
complementary to the directory histings.

For further details contact: BioCommerce
Data Lid.. Prudeatial Buildings, 95 High Stre :t. Slough.
SLTIDH, England. UK. Tel: =34 (0) 755 311 777,
Fax: ~33 () 753 312 239,

G. SPECIAL ARTICLE

Biotechnology in South Asia: Issues
of Technological Capability
and Development

Rohini Acharva
i. Introduction

After many decades of relative  anonymity,
technology and especially technological change and its
links to cconomic growth have become centre stape in
the debate on development. Much ol the recent anadysis
has  concentrated  on technological  innovation and
technology paps between industrialized countries, The
elficet has been that a considerable amount of rescarch
on these issues has also found its way 1o developing and
industrializing countrics. The phenomenal success first
of Japan and more recently of South Korea and the
other Asian NICs has been largely attributed 1o
technology and the ability of the cconomy to adapt to
technoloptcal change.  In turn other industrializing
countrics, especially those with a certain depree of
technical skills and Ninancial resources ate looking more
closely at this model of development in order to reduce
the widening technological and cconomic gaps between
the industrialized world and themsclves.  OF all the
reasons that are attributed to the suceess of the Japanese
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and South Korean models of development. the one that
appears to be receiving the closest scrutiny in most
developing countries is that of strategic targeting. The
debate however raises a number of other questions
relating to technological capability and the ability of the
cconomy to adapt itself to accepting and adopting a new
technology in an cfficient manner.

The paper presented here looks at some of the
recent discussions in the context of biotechnology
rescarch and development in industrializing countries.
Industrializing countrics in this context are developing
countrics which are characterized by a certain fevel of
technological capability. skills and a knowledge base
which is able to adapt new science based technologies to
the local environment.  Biotechnology is an interesting
case to look at because it can be adopted by countries
having a wide range of technological skills ranging from
relatively simple activities such as plant breeding to the
highly sophisticated genetic engineering rescarch which
is only within the reach of the more scientifically
advanced nations. Based on a survey carried out recently
of six south Asian countrics, the paper attempts to
examine issues of technological capability and the
likelihood of these countries developing a successful
biotechnology industry based on their technological
capabilitics.  What is meant exactly by technological
capability and strategic targeting is outlined during the
rourse of the paper.

2. Technology and Economic Development

Through the years cconomists have debated the
many possible causes for why  different countries
experience different rates of cconomic growth with
respect to cach other and why economic gaps develop
between countries. A number of different frameworks
have been used 1o explain production structures and
ceonomic growth rates in different countries, including
differences in initial labour and capital cndowments,
changing skills amony, the population, and the theory of
technology paps between nations.  This final analysis,
that of technology gaps has found a lot of appeal in
recent vears.  The development of the product cycle
theory by Posner (1961), where technical change
occurred as a result of innovation in indu<triatized
countrics, and imitation in developing countrics has now
been formalized in cconomic theory. Differences in
growth rates between countrics are no longes considered
as given but instead are attributed to technology "gaps”.
Most importantly, they no longer assume that production
patterns based on aational endowments remain static but
instead, technology can be used to enhance or change
these national endowments over time. Thus while
initially a country begins from a position of comparative
advantage in labour intensive products, there is no reason
why it should remain in that position. Instead it may bhe
possible for the country 1o use new technologics (o
enhance its basic comparative advantage or indeed in the
more  extreme  case (o change  that  comparative
advantage.

The model of economic grow th developed first by
Japan and then followed successfully by South Korca
and the other Asian NICs has given rise to a new branch
of cconomic analysis. first put forward formally by
Brander and Spencer (1983) and later given empirical
support in a book edited by Krugman (1988) on the new
cconomics. The dentification of “strategic sectors™ in the
economy, for example astomobiles in the case of Japan
after the war allowed the Government along with
industry to develop an infrastructure which would
support and develop this industry.  However the key
here was an infrastructure which was {lexible enough to
adapt to changing needs and changing technologies (see
Freceman 1987 for an excellent analysis of techrological
development in modern Japan).

Socte (1991 a.b) describes three types of strategic
targeting.  The first type is the most obvious. where
certain sectors are considered 1o be strategic such as
military technologies but so other areas considered to
be important to the economic development of a couatry
or a region. The microclectronics support programme of
industrialized countries are included in this category:
agricultural 1echnologies in developing countrics may
also qualify. Nevertheless, even within this refatively
narrow definition, the problem of identifving strategic
and non-strategic sectors arises. The second category of
strategic targeting is in trade policy. The "new trade”
theory points to the existence of increasing returns in
some products which are traded internationally.  Here
changing technologics make it possible for countrics to
reap cconomic rents from dynamic increasing returns,
The final sector and probably the broadest relates more
to industrial policy. The example used here is the asto-
mobile industry with its forward and backward linkages,
pervading all aspects of socto-economic activities in a
country. Here of course the danger is that such a defini-
tion can be wsed by Governments to justify protection
on a very large scale, some of it perhaps unjustificd.

In the following scction we <xamine the impact of
a new technology, namely biotechnology, on indus-
trializing countrics in southern Asia. The survey, hased
on a recent visit 1o six countries in south and South-East
Asia, looks at developments in rescarch, policies geared
toward promoting  biotechnology  and the pencral
rescarch and devefopment environment, including tssues
such as intellectual property rights and cducation which
are relevant to the development of  biotechnology.
Through the survey we pot only hope to provide a brief
glimpse of the development and diffusion of & new
technology in these countries, but also attempt to address
some of the issues discussed above, relating o strategic
targeting and technological capability.

3. Biotechnology in South Asia: A Survey

3.1, India

In India biotechnology research and development
has heen promoted within the framework of the more




general policy on science and technology.  That the
Government perceived biotechnology as important for
fulfilling India’s national development goals was evident
when the Department of Biotechnology was formed in
1986 as a scparate department within the Ministry of
Science and Technology. The main reason for forming
the depariment was the perceived need to coordinate
biotechnology research already ongoing for some vears
in the country. It was felt that while the scientific
capability to develop biotechnology based products
existed. the rescarch needed to be guided in a particular
direction which would enable it to fulfil national needs.
For this a central body was needed which could firstly
ensure cooperation between researchers located in far
flung arcas of the country as well as act as an institution
throngh which the Government of India could allocate
funding for specific rescarch projects ¢r arcas. The
Department’s major responsibilities include:

L. To evolve integrated plans and programmes

2 To identify specitic research and development
programmes  and  biotechnology  related
manufacturing

3 To identify and establish infrastructural support
at the national level

4. To import new, recombinant DNA - based
biotechnological  processes.  nroducts  and
technology

s. To cvolve biosafety guidelines for laboratory
research and production applications

0. To initiate scientific and technical rescarch
prioritics

7. To initiate  programmes  of  manpower
development in biotechnology and

8. To establish the International Centre for Genetic

Engincering and Biotechnology (1CGEB)

Asis evident from this agenda, its priorities licin
rescarch and training. This is done mainly by collabora-
tive work with universities and research institutions who
provide the infrastructure and the rescarch and training
while the Department provides the funding. In addition,
there are advisory boards composed of both scientists
within the country and forcigners. The latter category
includes non-resident Indians who are represented in
refatively large numbers. On a more specific level cach
project is supervised by a group consisting of members
of the scientific community as well as personnel from
the Department of biotechnology.

In agriculture, the emphasis lies on developing
new, superior varieties of four crops, rice, brassica,
chickpea and wheat; biological control of pests and
discases in crops such as sugarcane, cotton, pulses,
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oilsceds and vegetables; and biomass production for
reforestation programmes through tissue culture; also
special emphasis is being placed on senculture
biotechnology which is an important means of livelihood
in the rural areas. India’s rural needs have resulted in
rescarch in biofertilizers and have given way to a larger
programme on environmertal biotechnology.  Six
projects have been launched in the arcas of
bioconversion. fossil fuels, and for improving the quality
of water.

Another area where India has made considerable
progress is in aquacuiture and marine biotechnology.
Programmes include intensive carp culture using
biotechnology, increasing the production of prawn and
deveioping transgenic fish.

In medical biotechnology. emphasis 1s placed on
recombinant  DNA  technology, development  of
diagnostic kits. drug delivery svstems. DNA probes.
vaccines for cholera, biosensors, prenatal diagnostics and
genetic disorders.  Diagnostic kits for a number of
ailments such as  amocbiasis, tvphoid. tuberculosis,
leprosy and hepatitis B are uader advanced stages of
commercialization.  Two diagnostic kits, one for the
detection of bancrottian filariasis and the other for
pregnancy detection has been developed tiirough private
seclor co.npanies.

Although most of the rescarchers involved in
biotechnology rescarch are working in public scctor
rescarch laboratories, private sector contributions in this
ficld are rising.  Beginning with the production and
marketing of new sceds and varicties, companies are
now moving into more sophisticated techniques such as
tissue culture and genetic mapping, In the medical arca,
an ncreasing number of companies are worting on
vaccines and diagnostic kits for which India provides a
large market. A number of these companies are working
with the Department of Biotechnology in their projects.
One such company is A. V. Thomas and Co. which has
provided much of the basic rescarch and the tissue
culture of resistant varicties for the cardamom project
recently initiated by the Department of Biotechnology.
Supervision of the field trials is also being carricd out by
A. V. Thomas. A number of other private entreprencurs
have developed markets abroad. The two arcas in which
such private export orieated companies dominate are
agriculture, especially tissue culture and cloning and
pharmaccuticals. The Swedish multinational Astra has
set up a reascarch institute in South India which docs
rescarch in the pharmaceutical field. An outcome of this
investment has been the formation of another private
company, Genei Limited which produces and exports
indigenously designed recombinant DNA rescarch tools
and is presently exporting about six products o
lahoratorics in the USA. Much of the technology used
was originally acquired from the Astra Rescarch Centre,
although increasingly know -how is coming from private
indigenous  firms; local buyers are fargely  Indian
universities and rescarch centres including the prestigious
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Indian Institute of Sciences. In addition, in recognition
of the importance of private sector involvement in
rescarch. the Department of Biotechnology has helped o
set up a Biotechnology  Venture Company  with
participation from financial institutions and industry in
AR

An amportant function ot the Department of
Biotechnology  as mentioned  carlier, is  that ol
information dissemination and training. While India has
a refativelv roasonable pool of skilled  labour, the
interdisciplinary and hi-tech training that biotechnology
research requires 1s weak or facking. The Department
has helped nincteen universities nationally 10 set up
posteraduate teaching programmes in biotechnology. A
few short term training courses (two to four weeks cach)
on new biotechnology techniques, as well as fellowships
1o study abroad are offered cach year. To improve
cooperation with other nations a visiting programme for
forcign scientists and a few other financial support
programmes at different levels of the educational sysicm
have  been  organized by the  Department  of
Biotechnology.

The  national  infrastructure houses  the
Biotechnology Information System. a computer syvstem
which links ninc information centres at universitics and
rescarch institutes in the country: national facilities for
animal tissue and cell culture; microbial type culiure
collection (MTCC), Blue Green Algal Collection (BGA),
collection on plant tissue culture, biochemical engincer-
ing rescarch and process development, oligonucleotide
synthesis and enzvmes and biockemieals, as well as Tour
genctic enginecring lahoratories nationwide.

International  rescarch  and  development
cooperation has also been listed as a priority and ongoeing
programmes  include  projects  with  Germany,
Switzerland. the United States and the Soviet Union,
Bilateral programmes with the UK, Sweden, Viet Nam,
Poland. the Netherfands, China, Cuba. Bravzil among
others are currently being finalized.

Despite these efforts, India is facing a number of
urgent new problems which it must respond to. Firstly
the problem of biological diversity has been sharply
highlighted in recent years and the upcoming United
Nations Conference on Environment and Development
(UNCED) has placed pressure on countries, especially
those from developing arcas to respond to the threat of
the loss of biological diversity from these countries.
While the UNCED mecting will influcnce iniernational
responses to conserving biological diversity, on a national
level tndia has drawn up a detailed programme (or the
cstablishment of a facility for the conservation of
germplasm to protect hiological diversity.

Another iscue which India must tackle is that of
intcllectual property rights. For a few years now, India
has been placed on the US "Special 3017 list.  This is
basically  list of those countries who violate US patent

laws. The US would like these countries to change their
internal patent laws, bringing them more in hine with US
patent laws, so as to prevent present violations. In an
attempt to persuade major violators to change their
legislation, the US Trade Representative. Ms. Carla Hills
travelled to a number of countries in south Asia
including India in the winter of 1991, India has so far
rosisted making these changes but for a number of
reasons will probably have to comply in the coming
years. US threats o impose trade barriers on Indian
exports for one is a strong enough reason at the moment
when the country has just emerged from its worse
balance-of-payments crists.  India will also have o
change its Taws if it iy 1o successfully attrieet foreign
investment. and alrcady the new hiberalization policy is
being implemented. In biotechnology, the controversial
‘new seed policy” which allows duty free import of seed
including new varieties on the condition that the mother
plant be eventually deposited in India, has already been
in force for a few years. India is not vet 4 member of
UPOV but may indeed join if it alters its patent laws.
There appears to be strong resistance on the pari of the
Indian scientific community 10 join UPOV or allow the
patenting of biotechnological products. and the next few
vears will indecd bring about many interesting changes.

Internally, the diffusion of biotechnology faces a
number of obstacles, mainly in the form of the
infrastructure and market restrictions which have existed
in India for so many vears. Although biotechnology has
developed in a relatively free environment. and a
number of small and big private companies have abo
taken advantage of this environment to invest in this
technology, cooperation between public and privale
sectors is still regarded with some suspicion.

In an interesting development. a number of
biotechnology firms are being encouraged o produce
their products for the external market. A large amount
of trade now takes place with the Netherlands, which
buys the tissue culture plantlets produced in India. The
firms which are at the forefront of this trade are doing
so successfully and  appear to be  competitive
internationally.  Thus there seems to be a shift away
from across-the-board infant industry  protection,
although this is sclectively practiced.  In the medical
sector for example, such firms arc rare unless they are
foreign holdings in which case the rescarch patent is held
with the foreign company.  Nevertheless, these
developments are encouraging, both for the scientific
communily which has casier access to biochemicals and
enzymes needed 1rnn abroad, as well as for cooperation
between private and public sector enterprises.

Biotechnology rescarch and development in India
is therefore still highly pre-competitive, and funded
mostly by the Government. However, there is a distinct

change in  government  policies  regarding  the
development of this technology and in the environment
for private investors. Private sector involvement both in
rescarch and development is considerable, especially in
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agriculiure and health, two arcas where the size of the
internal market is considerable. Inagriculture, a number
of spectalized and relatively new firms have established
themselves in the external market as well. For basic and
industrial rescarch, import of a number of materials such
as enzvmes and faboratory equipment can be imported
relatively casily. Forcign multinationals have established
rescarch institates in India, some of them consisting
argely of local rescarchers, reflecting the relatively
skilled pool of kbour in India. In terms of strength
therelore, India’s investment in basic scientific rescarch
has proved an asset in the long run.

In terms of weaknesses, the fledgling technology
faces an cconomy  which is sull dominated by
cumbersome controls and weak linkages between the
claborate network of public rescarch institutes and the
private sector. There is some evidence to show that the
public scctor most  notably  the Department  of
Biotechnology, is collaborating with private sector firms
in developing  technological  capability,  but  the
atmosphere remains largely one of mistrust.

3.2.  Thailand

Thailand first actively recognized the importance
of biotechnology for its agricultural and industnal
rescarch in 1923 «when the National Centre for Genetic
Engincering and Biotechnology (NCGEB) was formed.
The Centre obiains its authority directly from the
Ministry of Science, Technology and Enerey and is 1n
charge of coordinating biotechnology rescarch and
development across the country.

The national biotechnology  rescarch  network
supported by the NCGEB consists fargely of universities
and rescarch institutes across the country. At present the
NCGEB  funds rescarch projects at Chiang Mai
University,  Chulalongkorn University,  Kasctsart
University, Khon Kaen University, King Mongkut's
Institute of Technology, Thonburi (KMITT)., Macjo
Institute  of  Agricultural ~ Technology,  Mahidol
University,  Prince  of  Songkhla  University,
Srinakarinwirot University, Prasanmit Campus and the
Thailand  Institute of Scieatific and  Technological
Rescarch (TISTR).

In industrial applications of biotechnology, the
rescarch projects can he divided into two priority arcas:
one dealing with waste matter and pollution and the
sccond for commercial production of a number of
industrial inputs used by Thailand, formerly imported
from abroad. In the first arca the NCGEB has finalized
projects in bioleaching, biogas production as well as
pollution combating biotechnology.  The rescarch s
currcntly supervised by Dr Morokot Tanticharoen at
KMITT and includes a biogas pilot plant which will
shortly be ready for commercialization and scaling up.
A successful example of University-industry linkage is
Spirulina.  This bacteria which is used for wastewater
treatment was initially a rescarch project at KMITT

funded by the NCGEB. In Thailand it has now been
commercialized by a private sector company and is
applied to the problem of starch pollution.  Industnal
biotechnology s relatively new and remains geared to
developing some of the basic producis and processes that
Thailand lacks.  Thus another research project at
KMITT is aiming to develop a production process for
bakers yeast for commercial purposes - a common input
in a number of industrial processes but sull not
commercially produced in Thailand.

Pharmaceutical rescarch priorities are geared to
local problems. Two ongoing rescarch projects are
looking at the development of mosquito larvicide at
TISTR and the production of 6- Aminopenicillanic acid
(h-APA) wusing genetic  enginecring  at - Mahidol
University.

Despite the considerable amount of ongoing
rescarch in industrial biotechnology, Thailand s still
largely agricultural and this, belicves Dr Amaret
Bhumiratana of Mahidol University. is where the
country’s greatest potential lies. The country is relatively
advanced in tissue culture and cloning technology and
has built up a huge market, primarily in Western Europe
in the export of orchids. A number of new projects
which are still in the rescarch stage are looking at a wide
variety of areas ranging from improvement of dairy
cattle  through 1o genetically  engineered  growth
hormones as well as rescarch tn embrvo  transfer
technology, 1o tissue  culture in horticulture  and
important agricultural exports such as rattan. In addition
to this, the NCGEB has initlated several projects
investigating  tissue culture for oil palm propagation
comparing its performance to oil palm seedlings derived
from hybrid sceds, identification of discase resistance
genes in rice and tissue culture of drought resistant
strains of rice. In addition to these simpler technologies
agricultural  rescarch  is now  aiming  at  genetic
engincering.  The rescarch 1s mainly examining rice
where o DNA probe is to be identified which will enable
protein improvement in rice through direct genc transfer
as well as RFLP mapping in rice.

In the arca of public health biotechnology,
research has concentrated on Thai health priorities and
includes ficld trials of bacteria which are wsed for
mosquito control at Mahidol University, rescarch on
viral insecticide at Kasctsart University, and genetic
engincering in immunodiagnostics.

To conduct this rescarch, a number of specialized
laboratorics have been identificd across the nation and
strengthened through funding provided by the NCGEB.
These can be listed as follows:

1. Plant  genctic  engincering  unit,  Kasctsarl
University

2. Microbial genctic engincering  unit, Mahidol
University




3 Marine biotechnology laboratory, Chulalongkorn
University
4 Biochemical engineering and pilot plant rescarch

and development unit, KMITT

24

. Microbiological Service Unit, TISTR.

Despite a considerable amount of funding for
rescarch for the Government. Thailand still faces a
number of problems in increasing its competitiveness
world-wide in biotechnology. The two major problems
which were identified lic in the arca of capabilities '
linkages between rescarch and commercial sectors.

Thatland faces a shortage of skilled personnel in
biotechnology. Dr. Yuthavong. Dircctor of the NCGEB
pointed out that the number of graduates cach vear who
are able to do biotechnology rescarch number about 200.
A major objective of the NCGEB is 1o provide rescarch
grants to doctoral and master level students to improve
basic research capabilities in the country. Three prionity
arcas have been identified for students studyving asbroad.
biotechnology  being one of them.  The long term
objective s o develop MSc. and Ph.D. programmes in
Thailand which can compete with similar programmes
abroad. A number of universities have begun of fering
M .Sc. and also Ph.D. programmes in biotechnology.

With respect to rescarch and  development.
Thailand is no exception to the major problem facing
other developing countries. that of weak hinks beiween
public rescarch and private enterprises.  Like in most
other developing countries. rescarch in biotechnolegy is
funded largely by public organisations hike the NCGEB
and canducted by research institutes which do not have
the facilities required for large scale commercialization.
As a result the TICGES has been tryving to encourage
private companics to invest in the rescarch carried out by
rescarch institutes. There is some evidence to show
increasing  interest  in biotechnology - the  cases
mentioned above of orchids and spirulina where the
rescarch initially began at public rescarch laboratories
but is now being produced by private industry on a large
scale. In addition, projects are currently under way
initiated by Thai industry, for example the case of sova
sauce where researchers at public laboratories have been
asked 1o do research on quality control and tmprove-
ment, and fish paste - the Thai substitute for salt -
where industry has approached rescarch institutes for
help on reducing time and improving efficiency of the
fermentation process.

Thailand is presently under pressure like o
number of other developing countries to change its
patent faws, But this may soon change - as Thailand
cannot alford trade retaliation from its main trading
partners,  Many rescarchers believe that although
Thailand's present rescarch will not be affected in a
major way, it is likely that changing its patent laws may
cost Thailand more in the Jong run as it moves to

Jpgrade technology and its  rescarch  capabilitics.
Thailand is therefore tryving to do two things at the same
time: (1) Build up capabilities in basic scientific rescarch
and (2) Develop an industry in biotechnology.

With its past teadency to rely on foreign
technology imports, this may be more difficult for
Thailand than for other countries in the region.
However, its liberal investment laws and {lourishing
market may help Thailand to collaborate with and obtain
forcign non-proprictary  technology  from  {oreign
companics. In the Jong run however, improving the
skills of ats labour force appear to be the kev 1o
developing biotechnology.

33, The Philippines

The Philippines ualike India and Thailand does
not  have an offical policy on  biotechnology.
Nevertheless, the Government has been actively engaged
in promoting biotechnology research and development
through various channels.  As with most developing
countries, this  research  appears 1o be  largely
“pre-competitive” or dominated by public sector rescarch
institutions and universitics.

Within the public sector, rescarch i largely
concentrated in the network  established by the
University of the Philippines. and rescarch insttutes
established by the Government. The work of these
institutes includes its own research programmes as well
as active participation in government policy-making in
the form of recommending projects for funding. These
institutes also participate in the technical paneis that
meet to recommend new policy areas in biotechnology.
The University of the Philippines network includes a
number  of other colleges and  universities with
independent programmes in biotechnology. Many of
them are primarily geared toward basic rescarch and
training in the natural sciences and any  specific
programmus on biotechnology usually take sccond place.

The priorities however remain geared to the needs
of the larger community. In agriculture and industry,
biotechnology is being used for the production of
biofuels, microbial enzymos including amylase. cellulase
and  protease.  organic  acids.  bioinsecticides,
microbial-based  fertilizers. microbial polysaccharides
and plant tissue culture.

With respect to health biotechnology these are the
priority arcas which have been identified and where
rescarch is presently ongoing: drug rescarch which is
focusing on medicinal plants under what has been
identified as the “herbal medicine programme”. The
Philippine pharmaceutical industry is heavily dependent
on the import of most of its drugs. Having to impont
brand names and 1o make rovalty payments for licensed
products has largely rendered most drugs out of the
reach of the majority rural poor. Rescarch on medicinal
plants as an alternative but alvo in addition 1o




conventional drugs has been ongoing at the Institute of
Biological Sciences (IBS) at the University of the
Philippines campus at Los Bafios. They have developed
extension and outreach programmes for rural arcas and
currently one of these programmes has been funded by
the Government of the Philippines. In addition to this,
several publications on Philippine medicinal plants have
been circulated from IBS.

Similarly, in order to cope with local discases and
health problems, rescarch in vaccines and diagnostics 1s
currently  examining  schistosomiasis  and  malaria:
piochemical  characterization  and  discase  patterns
assoctated with microsporidia as well as the development
of diagnostics to identify human and animal discases
prevalent in the Philippines.

Although work in biotechnology remains largely
within the realm of the not-so-advanced technologies,
some rescarch has also been done using "new techniques™
namely. the use of cell fusion in improving cellulose
degradation, increasing  alcohol  vield,  improving
production of animal vaccines and the production of
monoclonal antibodies for diagnosis of plant viruses .

Despite the rescarch efforts. two major problems
remain which are impeding  the growth of the

biotechnology programme:

1. Lack of skilled personnel:

ta

Inadequate  coordination  of  rescarch  and
development activities in the country.

According to a4 recent report by
Dr. W. (5. Padolina, Chairman of the Sectoral Technical
Pancl on Biotechnology to the Government of the
Philippincs. there were in 1990 only 58 Ph.Ds. and
151 M.Scs. distributed across 20 institutions involved in
biotechnology rescarch and development. There needs
to be a considerable increase according to this report, in
R&D personnel if the Philippines is to progress along
with other ASEAN nations.

The need for better coordination of rescarch and
development and an cfficient pooling of resources to
tackle the internal problems of the Philippines has led to
new  government policies,  Five priority arcas in
biotechnology  have  been  identified:  agriculture,
aquaculture, health, industry and environment. Within
these hroad priority arcas, six projects have been
ideniified for implementation between 1991 and 1996.
These are:

1. Penicillin production
2. Diagnostics and vaccines

- human diagnostics and vaccines
- plant diagnostics
- amimal diagnostics and vaccines

3. Coconut ussue culture
4. Coconut tatlored fats
AR Urban wastes

6. Reforestation

Coordination and implementation  of  these
programmcs is done mainly within the University of the
Philippines network, with the University of the
Philippines at Los Bafios being a major contributor. UP
Los Bados supports an infrastructure whereby both
universities and institutes work together.  Faculty and
rescarchers are exchanged across institutes as and when
required. In addition. providing support to the teaching
svstem at the University are a number ol autonomous
institutes, such as the Institute of Plant Breeding and the
National Institutes of Biotechnology and  Apphied
Microbiology (BIOTECH) which contribute rescarch
skills and cquipment to the system.

The Institute of Plant Breeding formed in 1973
aims 1o strengthen plant breeding research to develop
new and improved crop varictics for Philippine
agriculture. Since then, the Institute has established in
Cellular  and  Molecular  Plant  Biology (CMPB)
programme whose rescarch goals include:

1. Development
technology,

and applicaion of n vitro

[

Recombinant DNA technology for specific gene
transfer, cloning, use of RFLPs and isosvme
markers, and

L Other non-conventional techniques involving
somaclonal vanations, invitro selection and indecd
muiation by chemicals and irradiation.

The Institute bas developed and released more than
50 superior varicties of about 19 crops including corn.
wheat, sorghum, cassava and swecet potato among others,

BIOTECH with its 13 laboratories and a pilot
plant has a mandate o develop technology for goals and
services which are cheaper alternatives 1o conventional
products, safer for the environment and use local
materials.  Thus far BIOTECH has had a number of
successes in commerctalization of its products including
the production of a superior veast strain which is
presently being used by two companies for increasing
alcohol production; at the same time the development of
thermophilic and mesophilic anacrobic fermentators
produces biogas from distillery slops and  reduces
pollution and a process using local isolates decolorizes the
distillery wastes; and the successful commercialization of
inoculants for use as fertilizers in reforestation projects.

The presence of the International Rice Rescarch
Institute (IRR1) s also a tremendous resource in the Los
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Badios repion.  Although not specifically part of the
network at UP. IRRI with its team of highly skilled
rescarchens and cnormous capital resources, gives an
added technological capability to the region. Its work on
conservation and development of new rice varictics has
benefited the Philippines and  other rice  growing
countrivs cnormously both directly through transfer of
new varieties to the field as well as through training
proerammes for young rescarchers.

The henefits of such a svstem whereby institutes
are obliged to use the skills offered by the University or
ac other rescarch institutes are quite plain - cosuring
greater collaboration as well as allowing & more efficient
utilization of the skilled labour force which many have
pointed out is rather scarce in the Philippines. The
disadvantages of the system have been an incquitable
division of resources between the specialized rescarch
institutes and the University and while students and
teaching stalf have access to the resources of the rescarch
institutes. a number of departments at the University
have experienced a considerable loss in their resources as
their rescarch activities have been taken over by the
Institutes.  However, despite this it appears that the
advantages are greater than the disadvantages and close
cooperation between institutes and scholars may tip the
scakes even further in favour of the advantages in the
long run.

Like most other countries in the region. the
Philippines is presently debating a change i its patent
Laws.

Biotechnoloey products are proseatly not indluded
in the country's patent legislation and there are strong
fechings expressed on both sides. pro and con when the
subjuct is mentioned.

Interestingly enough, of atlthe countricssurveved,
regional cooperation, not only within ASEAN but also
with other Asian countrics, appears to be high on the list
of priositics with respeet to biotechnology. This may
be because of all the countries, the Philippines sull
does not have a coherent policy on hiotechnology
and the need 1o cooperate with other rescarchers may be
grealer.

34, Taiwan

Taiwan in comparison  with  the  countries
discussed previously, is more advanced in biotechnology
rescarch and development. Taiwan's national policy on
biotechnology was established in 1982 when biotech-
nology was declared one of cight programmes strategic
tothe country. Today the Government has built a strong
infrastructure of public sector rescarch and development
which supporis the private sector. In facl in contras
10 many  other  countries  promoting  biotechnology
rescarch, Tawiwan's emphasis is on promotion with
comparative disregard 1o regulation of new bhintech-
nologics,

The structure of bictechnology rescarch in Taiwan
comists of three levels. The basic research is conducted
to some extent at the universities, but largely at the
Academia Sinica. an institute of scienithic excellence.
devoted solely o academic research. The Academia
Sinica originally established in Mainland China, was
re-established in Taiwan after the formation of the
Government of the Republic of China in exile. Divided
up into separate institutes. cach doing rescarch in the
different branches of science. the Academia s not
involved tn any application of its rescarch output. Four
of the institutes are spectfically relating their work ©
biotechnology.  The Institute of Botany 1s presentiy
working on tissue calture of @ number of crops includinge
bamboo, passion fruit and papava. Rice. an imporiant
staple crop in Taiwan, is being gencticalls mappued. At
the Instituie of Zoology. a national clasification of
insects has just been completed and pubhshed. The
Institute is also working on aguaculivre and studving the
impact of yrowth hormones on varictios of tish. The
Institutes of Modecular Biology and Biomedical Saiences
are abo imvolved in basic research. although the Instiiute
o Biomedical Sciences is abso fundine chinical research
at i numbcer of hospitals in Taiwan, The emphasiss on
vaccines for discases such o hepatins B oand on
diagnostic kits, a number of which are being marketed
by Taiwanese industry.

The ~econd  level within the Taiwanese
hiotechnology research and developrient structure i the
agtonomous Goverament created and larecly Tunded
indtitute,  the  Desclopment
Biotechnology,  Established in 19830 s purpose s
specifically o promote and upgrade biotechnoboey
industry in Taiwan. This it propeses todo by linkine up
vertically the institutes which do basic scientilic research
such as the Academia Sinica and downstream biotech-
nology indusiry. For this it alse has o pilot plant facibits
1o develop technologics, enabling their transfer to Lirger
scale industrial production. Horzontally, the Centre
buvs. adapts  and  develops  new  biotechnrologies,
facilitating their transfer o local industry. Tis main
rescarch divisions include molecular biology, micro-
biology, cclt biology and immunoloey. hiochemistry,
applicd chemistry and agricultural bivtechnology. The
process development section includes facilities for scale
up. fermentation, process scale up. recovery, separation
and purification technolonyv. large-scale cell cultere
technology, conceptual process desien and cconomic

rescarch Centre for

evaluation and pilot and production plant cngineering.
The current projects which have reached this stage of
development are a genctically engineered hepatitis B
vaccine, monaclonal antibodies, process scale purifics-
tion, bivinsecticide process scale up, mammalian cell and
hybridoma scale up production and contracted produc:
tion of hiotechnological products. Examples of success
ful transfer of technology for larger scale production
inchide aspartamce and a number of antibodies.

In addition, there is o division for industry and
technology information whose objectives are to provide
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updated mtormation to industey and market survess tor
biotechnology rescarch and development projects ia the
private and public sectors, At present this division
provides ~services which nclude product and market
analvsis, strategic analvsis for product development and
abo mantains o database containimg product snd market
mlormation.

In avricultural bioicchnology, the focus hies on
microbil pesticides. fungicides. botertilizers, transgenic
technoloes artificial seed technology | animal vaccines as
wellas antibodies Tor crop protection. Tie head of the
acricultare division however voreed dissanisfastion with
the eencred structure of biotechnology rescarch in the
counir.. Acoording to him there s no hinkage with
academic institutions such as the Academis Sinica whe
m turn Jo not chow much mterest in the apphication ot
therr roearch for the counirs. Smularhvs the
Devclopment Centre tor Biotechnology has nos been
vory suceesstub it brideing this cap between rescarchand
apphaaiion or at developing prodocts which can be then
markoted. Indestry o turs has not shown o much
interest as ety hoped o the products doescloped by
the Ceatre.

the tormatzon o e o new companies by the Centre o

Indeodl the gap caused by this resulicd in

park ot products developed imorocent wears one tor
disenostie St and tic other for tunaiade desclopment

Oy the micrnattonal level the Contre colinborstes

eaaorevular b with o onumber of indnstrishioed
conntrres oy cndis the U aad Germans cnd s adso o
moember o ie Ve Producticity Oreanization which

Codnne.

consistsoas the name sueeesds lirecks of Southeat Aaun
3

Biotechnoleey  intormation s Larodd
orchanecd thronek permdic mectiogs consistme maunh

ol sowenntie bur o who policy and maracement
reprosentatives. Fhe Contre s also reprosented at other
mechines an the region such as the Third Poactfic Rim
Contorence on Biotechnology scheduled  for August
(KL

e Biomdustry Development Association
(BIDEA)Y 1~ 0 non-profit organtzation founded in 19s0
ad im0 promote cooperation between indudtrial
sectorss government and academig i the ficld of
hiotecchnoloey . Is members nddude over twenny
organizations and companics and almost 1wo hundred
individeal members i Tinwan, s coals include the
promaetion of indusirialization in biotechnologs s well
as the ditTuston of biotechnology 10 the cconomy . This
it dovs by holding ssmposia and conferences, throueh
ternational cooperation and information dissemination
and fstly, by contributing to the development of human
resotirees i biotechnology . Tealo publishes g quarierly
journat entitled Bioindustrs . A venture capital tunding
ssstem for fumdineg new st up companies in
biotechnology has also been started. Gosernment hanks
Lrnched these tinancine schemes and special income tax
beneties are available, The result has been the formation
ol B3 venture capital companices in biotechnology sinee
AN

With repard to supporting intrastructure such as
an antellectual propeety nighis faw, the Taiwanew
Gaverament whese recent changes  the rational patent
svstem will bring it more i line with that of the US. is
encouraging rescarchers as well as private firms o fike
for patents. The Government goes as far as to pay for
the conts of filing a patent and rescarchers who would
previously not have bothered te tile. as a result are now
beeoming more interested in obtaining a patent tor their
biotechnology products.

Tawan i thus moving botechnology  1nto
mndustry. The mitial research phase of pre-competitive.
gorernment sepported research appears to be on the
dechine now  ard  there v more emphasis on
industrighization. Although indusiey has been relativels
slow at recounizing this, Tawan appears 0 have Ieti
other deseloping countries in Asia behind and monved
into the cra of venture  capital and
sommerciahization of biotechnology.

tull- scaic
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Republic of Korea

The Korcan programme in biotechnoiogy and s
achicvements are by tar the most netabic o all the
countrics sunicred. Brotechnology was clecied gionye
with two other new technobogicn as i most important
arcas 1o be taracted for aatenal RAD provirammoes Ty
the Korcen Gosorament. Consegnentis. i Tisi g
Nationa! Assembiv pasead o Bl promoune Gengerre
Eroincenne. The Genactie Bnuneening Contre we
establishod in P> e torement rescerch Liberators for
goenctic eneincering aind biorcchnology in the Repubh,
af Korea

developriznt divisons and oo technodosy service and s

Fhe Contre 1~ draded e rescarch and

meant o pertorm aorole amiiar e that ot g
Biotechnoloey Dovelpmoent Contre tn Taiwan discussod
brictiy above,

The Genene Encinecring Rescarch Centre has
four mojor  divicions: Division ol Biochemistry,
Molecular and Cell Biology, Diviaon of Microbiology,
Division of Bioresources and Process Technoloes and the
Division of Technology Development and Services
Each division has o number of rescarch iboratorios,
The divion of reehnology deselopment and <ervives
olfers a vene bank, o hio pilot plant, hiopotenes
cvaluaion, ansect resonrces, plant development
evaluation and reaulation, The Centre s absoinvolved
a hunan genome rescarch programme. s funded

lireely by the Korcan Ministry o Science and
Technology (MOST) and its main functions include the
building up of national rescarch and deselopment
mtrastructure and feading the wav in biotechnology
which it does through desclopment and dissemination ol
new biotechnologicos and produdt < throush trainmg and
by contrihuting to the national policy making structure:
and tunctioning as i centre of exeellence 10 promore
coaperation between research and indusiry, The batter
function is Tulfilled through rescarch and desclopment

asistance programmes including access 1o the eene bank,




biovnoteney  cvaluation  and  biomaterials,
supporting  bioindustries  through  the
biotechnologies.

and b

transfer o}

The training compuonent ol Korcan hiotechnology
Seoul Natioral
University s the Lirgest national unpversity. and its
divisions of bivlogy . molecular bioloey, chemistry and
muadicine are montly involved in teaching although some

consisty: manh of the univensities.

buste rescarch is clhso being carnied out. A rew institute
tor \Molecular Biology and Genetwes at Seoul National
University plans to have atotal rescarch staff of 200, fis
objectives include basic rescarch in the lite sciences.
develepment of  eenciic engineering technologies,
eraduate cducation i genctic eneineerng as well o
conperative rescarch with other research nstitutes. The
basic rescarch divisions include three  laboratories:
molccular  eencties, cell biology and  biochemistry.
Applicd rescarch is carried out by the Virus and
Molecular Laboratory.  the  Microbual
Eneincering Laboratory and the Plant Molecular Biology
Laboratory,  Addittonal  infrastructure  includes @
radiotsotape room, a coll culture room, a cell and gene
storage room and an animal breedine room.

Oncalogy

South Korcan industry has i strong tradition in
‘old” bistechnology. The food mdustry has now moved
ahead from old fermentation technologies tnto spectalty
chemicals such as amino acids and enzymes. However,
the menst lucrative market in the new hiotechnology s
that of pharmaccuticals and drues. Many of the large
conglomerates that dominate the cconomy heve branched
into pharmaceuticals and have consequertly made a
One such
company s Lucky Lid. of the Lucky Goldstar Group
which has started a Rescarch and Development Centre
whose rescarch actisitios include biotechnolegy. Among
their success stories, human gamma interferon for the
treatment of cancer and theumatoid arthrits has now
been commercialized. Protein engineering rescarch
started in the mid- 19¥080 Activels pursued with X-ray
crastallography and molecular modelling methods, they
are closels related 1o rapidis growang recombinant DNA
technigues. 1o order (0 heep abreast of  new
developments in the ficld of molecular biology, Lucky
has abo started the Lucky Biotech Corporation acar
San Francisco in the United States which collaborates
with US and other forcign genctic cngineering
companies. Hs rescarch activities include gene cloning
and the development of vectors and hosts, Tn an attempt
to harness some of the potential of private wector
rescarch in biotechnology, the Goverament  devotes
much of its bintechnology  Tunding 10 the Korcan
Cienetic Engincering Research Awaociation (KOGERA).
Established in 1932, s main purpose is 1o promote
rescarch and deselopment, especially with respect 1o
genctic engineering and industrialization in the ficld of
hiotechnology.  This it does by increasing cooperation
between companics and  public sector rescarch, by
actively participating in the drive (o improve investment
and rescarcher skills as well as increased participation in

commitment (o hotechnological rescarch.

policy impact studies.
IN member

KOGERA at the moment has
compantes.  principallv. imolved 1
pharmaccuticals. chemicabs. food and teatiles. s
foscarch and development activities include nationa!
research and development projects intiazed by MOST,
Bioenergy projects tmaated by the Minntry of Eacrn
and Resources (MOER) as well as conperative projects
between corporate membens of KOGERA.  In the
national arena. thus fer about 400 projects have boen
completed including the development of phenvlalanine.
hepatitis B vacane as well as hepatitis diagnostic kit

KOGERAs  triming  and
dissemination activtties include domestic and foreign
training

information
courses, seminars  and
workshops, surveys of biotechackey s well as 2 number
of publicatioms including journals - Crenctic Engineerirg”
{Quarterly) and “Techinoiogy Informaron” (Bimonthiv.

organizattion  of

weehls newsletters and traning manuals.

South Korea's patent faw was changed o 1987 (o0
include protection for chemical and pharmaceutical
products  and  micro-organinms and  now  extends
coverage for up to 13 vears.

Dospite these offoris however. there are some
problems facing the bintechnology rescarch communiry
in Korca. The problem common 1o all the countries
surveved thus far, namely alack of cooperation between
public and private sectors. s not unwsual in Korcaerther.
The reason according to rescarchers at the Lucky
Lahoratory, is that the prionitics and goals of pubhc and
private sector are very different. The fact that most
companics who are branching out mto biotechnology are
cither pharmaccutical companies or are buving up
pharmaceutical companies like Lucky Lidi. s no
comadence. This s where the short o medium term
profits lie.  Goverament priorities however are only
partially geared towards the same profit making voals.
thereby creating a contlict. Companies are therefore
reluctant to join national rescarch and development
projects and when they do join, the projects are mostly
those pereeived to be benelicial to the company as well,
such as those mentioned ahove.

Luchy rescarchers also point out that while public
sector mvestment in biotechnology is rising. this docs not
appuar to be the case with private companies, o large
numbcer of whom feel that the dividends of investing in
biotechnology have heen slow 10 emerae. The recent
chunging of the patent faws 1o bring them in line with
US legislation on Biotechnology has also led to wariness
among bintechnology companies, many of whom now
have to compete directly with US companics,

0. People's Republic of Ching

In the late 19705, the Chinese Government began
developing a programme which would introduce hi-tech
into the country.  In 1985, biotechnology  policy
formulation was hbegun. Two programmes specifically




dealing with biotechnology were Lwnched: the “torch
programme whose goal s the commercialization and
industrialization of  biotechnology, and  the “spirk”
programme Which aims to bring biotechnology to the
majority of the Chinese population which remains ru-al.
Todwy there are three priority arcas in biotechrology
agriculture. medicines and pharmacesticals and protein
caetnecring for industrial use.

In agriculture, there are at the moment about
3 projects, most of them involving genctic engineerine.
The main arcas of rescarch are the Iollowing:  rice
bintechnology where there is cline cooperation with the
International Rice Rescarch Institute (IRR1D through the
Rocketeller Foundation whichissupporting rice rescarch
both at IRRI and in China. discase resistance, nitrogen
fixation. animal penactic enginecring especially 1o pigs
and fish, and tinally fundamental research in agricultural
biotechnology.

In pharmaccuticals. genctic engineering is being used in
the production of vaccines such as the hepatitis B
saccine and drugs to fulfil the necds of the large
population. Here the Ministry of Public Health has been
actively involved. The Shanghai Institute of Biological
Products (SIBP) 1 one such institute. Supported by the
Ministry of Public Health 1t is one of the state-owned
large eaterprices responsible tor development, research
and production of prophylactics. bliwnd products, anti-
toxins and chnical diagnostics reagents. A number of
drugs and vaccine. have been produc d and saceesstully
commercializad. With cconomic fiberaitzation in China,
the World Bank has just granted « loan for the produc-
ton, full-~cale cormmercialization and dissemination of
aonew measles vaccine. A Dutch company s being
cmploved (o establish this production unir.

Since 1985, Chima's policy formulation has
vonsisicd of the foliowing highlights:

Adapt new echnologies 1o trinsform old,
“traditional” industrics;

Establish ey technologies which the country
Licks or s weak in, including purification and
reactor technologies,

Strengthening of fundamental rescarch in the
seienees,

Strengthenine of  the national  inlrastractore
supportiag biolechnology rescarch. This includes
setting up a gene bank, developing tool enzymes
and  relevant capital cquipment as well s
improving animal breeding:

Cooperation with other countries including the
USA, the European Community and 1the OECD.
In addition, China has ongoing projects wiih
developing countries, notably Thailand and India.

Crerall “unding and ceordination of biotech-
aology tesearch in China is carried out by the China
National Biotechnology  Development
(CNCBE). Al funding for biotechnology is first
translerred by the Government to the CNCBD. Follow -
iy advice from s reviewing panels which include
scaentisty as well as government officiabs and policy
analysts, the ONCBD allocates its funds to deserving and
priority projects across the country. At the present
moment there are about 100 rescarch institutes across the
country wh-ch are involved in siotechnology rescarch
projects funded by CNCBD. The CNCBD only funds
the rescarch part of R&D. However, once a product has
been devebped and aceds o be commercialized. China
oo is Facine the problem of havirg to persuade industry
to tinance he scale up and marseting of the product.
Industry s rencrally reluctant 1o invest in rescarch and
development anc itis left to the Government o develop
spectal incentives to improve this relationship between
basic rescarch and industrial development.  This s
especially so in agriculture where rescarch results are
available only after a longer period of rescarch. In the
same way as with other countries surveved thus far, but
10 & lesser degree. Chinese industry prefers 1o invest in
pharmaceuticals and industrial biotechnolopy.  Direct
goverament investment in rescarch and development
in agricultural  biotechnology  is  therefore  essential
espectally tor & predominantly rural country such as
Ching.

Centre for

The China-EC Biotechnology Centre was created
in November 1991 with the aim of  promoting
cooperation both in developing new technolopies as well
a~ 10 basic seience, bebween rescarch institutes in China
and in the member states of the European Communny.
Managed partlhy by the China National Centre for
Biotechnology Do clopment (CNCBD). the Centre will
promate rescarch cwperation in med cal and agricultural
biotechnologics, 1w of the priority arcas in China today.

The Natoaz! Rescarch Centre for Science and
Technology Devewopment (NRCSTD which acts under
the State Science and Technology Commission (SSTC) i,
involved in policy -esearch on technology in gencral,
Their rescarch on technology assessment. forecasts and
craluations of bio'chnology impacts often form the
bisis for science and technology polics in China,

The most sericus problem however which is likely
to face China in h: coming years is the issue of
intellectual property tishis. The Director of the ONCBD
predicts a change 0 the Chinese patent system to
accommaodate biotechnology within a few vears. Ching
plans to join the Workl Intellectual Property Organization
(WIPO) as well as the Creneral Agreemert on Tariffs and
Trade (GATT), both irternational organizations which
are discussing chanpes in international intellectual
property rights regimes, China will most likely have to
change its patent laws 10 some degree, and by joining
WIPQ, recognize pateris granted by a number of other




countrics. It remains to he seen what impact this will
have on the local capability and products that the
country has developed in biotechnology.  Academics
seem o be divided. some arguing that because China's
biotechnology programme is geared largely to fulfilling
rural nevds, processes and products used for this are old
and no longer have patents in the Westz others arpue that
in tuture. China s likddy 1o be compening with the
international community and therefore the change.
although incvitable, will have considerable future tmpact
on Chinese industey, and agriculture.  In the area of
pharmaceuticals especiallyv. the West s hikely o face the
greatest resistance from China on the patent isue.

4. Biotechnology and Technological Capability:
Some Conclusions

The countries surveved have very different lesels
ol skills in basic ~cientitic rescarch, ditferent market
structures and different priorities in their rescarch. Yot
we can wlentify o nomber of important stmilarities in
biotechnology rescarch and development between these
countrics.  Firsthy biotechnology rescarch in il these
countries began Largely s pre-competitive rescarch.
e, government imtiated pohicies based on national
prioritics and necds. This 15 not o deny the senificant
role plined by the private sector in many of these
countrics. howeser an gencral 1t appears that major
funding tor botechnolosy initudly came from the
Goverament and was thon Tollowed by private sector
R&D at vanous levels.

O1 the countrics survesed. Ching, India, Thailand
and the Philippines heve aureater proportion of govern -
ment imvolvement in research and deselopment than
South Korea and Tarwan, Rescarch prionities are also
closehy Tinked hetween countries within the two eroups.
Thus because companies 1 South Korea and Taiwan
find themselves competing in foreign markets primarily
in the OECD countries, their rescarch priorities fic in
~similar ficlds, notably the puarmaceutical industry where
potential for profits is highest. In contrast. agricultural
rescarch where cconomic rents assoctated with new
innovations arce relativedy lower, appear to be largely in
the sphere of public sector rescarch. In the first group
of countrices, agricultural rescarch tends 1o be dominant.
However an increasing amount of pharmaccutical and
medical rescarch is also being seen.

Thus i1 is clear that seientilically there is an
cnormous poteatial for the development ol biotech-
nology  rescarch,
deseribed by Lall (1989 s having  three muain
components, technical, entreprencurial and managerial
skills which would provide the environment for effective
development and diffusion of new technologies. Thus it
is not just the scieatitic and technical skills which are
important o the development of biotechnologs but
indeed the cconomic and scientific infristructure which
ensure not only high quality rescarch, but also that the
linkages between rescarch aid deselorsioni, between

Technobgical capability has been

roescarch and industry are strengthened. A strong
background in bastc research s indeed a fiest step but
thus far a major obstacle taced by industrinhizing
countries is getting research to produce tangible results.

As this survey has demonstrated to some extent,
a number of these countries have both explicitly and
imphicitls acknowledeed the importance of these three
components of technological capability in their national
policies on biotechnology. The abihity of policy changes
to bring about changes in practice » another question
altogether. Nevertheless, the interesting feature of the
development of biotechnology 1in these countries 1~ the
altempt to ncorporate some clements of what we can
call here the “South Korean™ or “Japianese models™ ol
technological development. Thus while much of the
rescarch is still initiated and funded by the Government.
so called pre-competitive rescarch, the importance ot
mndustrial involvement both ot the rescarch as weli o the
developrment stages 1~ betng ercouraeed  and b,
tmportantlv, there s a recogmition of the aced tor an
ceonomic environment which s conducive 1o rescarch
amd mvestment 1 biotechnology.

It s thevetore evident that botechnolosy ¢an
unportant new technoloey has been recoenized by oll
these countries and s al various sages oF dovelopment
The question semains therelere whetheri e posable o
the dittosion of thisicchnology civen the mbrastoechun

in these countries. We would sroue vosswnven nan ot

the chanees meointrastructure thiat are bong in
order e ncorporate briotechnolowy into the nationad
ceonomy The rates of these chanees will deternnne the
stveess or Latfure of the diffusien of hiotechnoloaey and
other new technolozies to come. The vead challense tor
ndustriadizing and desceloping countrics theretore hes
in ensuring an mdrastracture and an eovironment which
allows close cooperation between pubhe and private
rescarch and devdlopmient s well as tnvesiment in new
technologios. For this, stmultancous offort necds tobe
made at two levels it biotechnology i~ 1o succeed. First,
the development of 4 basic technological wtrastructure
and an environment conducive o investmient inonew
technologies which is absent in o Large number of
counlrics whonevertheless are pursuing the development
of this technologs . Some seps have been tihen i this
direction although much <ull necds to be done. Seeond,
the connection between academic rescarch and imlu\lr\
isostllosery tenuous and

needs 1o be actinels

L'nv.‘uur.'lgcd.
References
Bhapwati, N and TND Srinivasan (1978), Foreien

Trade Regimes and  Feononue  Development: India
(New York: Nanonal Burcau of Economic Rescarchy,

Biencteld, MO (188, “Tneernattonal  Comstramts and
Opportunities” i Fransman, M. and K. King (eds.,
19S:4), pp. 164-174,




-45.

Brander, JA. and BJ. Spencer (1983). “International
R&D Rivalry and Industrial Strategy™. Review of
Economic Studies. L4 (October). pp. 707-722.

Choi. HS. (1988). “Direction for Technotogical
Self -Reliunce:  Korean  Approaches™.  Technological
Forccasting and Soctal Change, 33, pp. 23-32.

Conroy, R, (19N). “Dewnestic und Foreign Technology -
Factors  Influencing  Assimilation  and  Dif fusion
Cupabilitics™ in T. Leuenberger (ed)).

Dept. of Biotechnology (1991), Anmal Report 1990-91.
(New  Dclhi, India: Department of Biotechnology.
Ministry of Science and Technology, Government of
India).

Desai, A. (ed)) (1988), Technology Absorption in Indian
Indusiry, (New Delhi: Wiley Eastern Limited).

Desai, AL (1984), “dchicvements and  Limitations of
India’s Technological Capability”™, in M. Fransman (ed.).
op- 245-201.

Dore, R. (1983, "Technologival Self- Reitance: Sturdy
ldeal or Self-serving Rhetoric™. in Frapsman, M.
and K. King (cds., 1984), pp. 65-80.

Fransman. M. (1986). Technology and  Economic
Development, (Brighton: Whearsheal Books).

Fransman, M. and K. King (cd.)}(1984), Technological
Capability in the Third World, (London: Macmillan).

Freeman, C. (1987), Technology Policy and Economic
Performance: Lessons from Japan, (London: Frances
Pinter).

Freeman, C. (1982). Economiics of Industrial Innovation,
(Sceond edition), (London: Frances Pinter).

Hillchrand, W. (1990), "The Newly Industrializing
Economies as Models  for  Establishing a  Highly
Competitive Industrial Base - What Lessons to Learn” in
Kulessa (¢d.).

Krugman, P. (1980), cd., Strategic Trade Policy and the
New International Economics, (Cambridge, MA: MIT
Press).

Kulessa. M. (cd) (1990), The Newly Industrializing
FEconomies of Asig, (Berlin, Heidelberg: Springer-
Verlag).

Lall, S, asst. by G. Wignaraja (1989), ANational
Capabhilitics 1o Master Technological Change: A First

Look at Selected Develuping Countries. (Paris: OECD
Development Centre, June).

Lall. S. (1983), Multinationals, Technology and Exports:
Selected Papers (London: Macmillan Press).

Lall, S. (1984), “India’s Technological Capacity: Effects
of Trade, Industrial, Science and Technology Policies”, in
M. Fransman and K. King (eds.) 1983,

Lall, S. (1984). "Exports of Technology by Newly-
Industrializing  Countries:  An  Ovenview™, World
Development, Vol. 12, No. 5:6, pp. 471-480.

Lavakare, PJ. and J.G. Waardenburg (1989), Science
Policies in International Perspective:  The Experience
of India and the Netherlands, (London: Pinter
Publishers).

Leuenberger, T. (ed.) (1990), From Technology Transfer
to Technology Management in China, (Berlin Heidelberg:
Springer-Verlag).

NCGEB (199), NCGEB Activities Report 1989- 1990,
(Bangkok. Thailand: National Ceater for Genetic
Engincering and Biotechnology (NCGEB). Ministry of
Science. Technology  and  Energy. Government of

Thailand).

Pack. H. and L.E. Westphal (1980), "Industrial Strategy
and Technological Change: Theory versus Reality”,
Journal of Development Economics, 22, pp. 87-128.

Padohna, W.G. (1991), "Biotechnology  Action  Plan”
mimeograph

Posner, M. (1961), “International Trade and Technical
Change,” Oxford Economic Papers, Vol. 13, pp. 323-341.

Rahman, A. (cd.) (1990), Science and Technology in
India, Pakistan, Bangladesh and Sri Lanka, (London:
Longman Group).

Rosenberg, N, (1982), Inside the Black Box: Technology
and  Economics  (Cambridge: Cambridge  University
Press).

Rosenberg, N. (1970), Perspectives on Technology,
(Cambridge: Cambridge University Press).

Socte, L. (1991a), “National  Support  Policics
Jor Strate,ic Industries: The Internationallmplications”,
MERIT Rescarch Memorandum, 91-0006.

Sacte, L. (1991b), "Technology in a Changing World",
MERIT Rescarch Memorandum, 91-005,



- 46 -

US OTA (1991), Biotechnology in a Global Fconomy

(Washington D.C. US Office of Technelogy
Assessment).

Westphal, L. (1978), "The Republic of Korea’s Experience
with Export led Industrial Development,” World
Development, Vol. 6, pp. 347-80.

Westphal, L., Y.W. Rhee and G. Pursell (1984), “Saurces
of Technological Capability in Soi: Korea”, in
Fransman, M. and K. King (eds., 1984), pp. 279-300.

World Development (1984), Special Issue on Technology
Exports of Newly Industrializing Countries, Vol. 12,
No. 5/6.






