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TO OUR READERS

While in the process of preparnng the first Task Manager's
Report on Chapter 16 of Agenda 21 Environmentally Sound
Managermrent of Biotechnology UNIDO became aware of a
widely expressed need to establish @ mechanism for information
sharing on biotechnology that would keep pace with the
extremely rap:d rate of global biotechnological development The
aim of this mechanism would be to periodically review. examine.
assess and report on the current status of biotechnology. and on
new trends and emerging issues in L:otechnology development
and its applications In addition. a consultative process would
bring together a general body of comprehensive and
well-balanced information on the ways biotechnology interacts
with other factors in achieving the goal of sustainable
development

UNIDO 1s now resuming its work of gathering infermation for the
Second Task Manager's Renort. focusing on more recent
developments and trends in biotechnology This Second Report
will seek to place a sironger emphasis, and include more
information and proposals on financing biotechnolcgy initiatives
and on the ecological. safety. health, socio-economic and ethical
aspects of the applications of biotechnology. as well as the
commercialization of biotechnology products In addition, this
second report wili serve as an important resource in keeping
developing countres informed of new developments and trends
in this rapidly changing technology. as well as enhance public
awareness of strategic issues. and hopefully promote an
accurate understanding cf the technology

This Second Task Manager's Report will provide key information
for a related event. an interagency and governmental Round
Table on Biosafety to be held by UNIDO in 1996 as a foilow-up
to the discussions of the Third Session of the Commission on
Sustainabie Development

One of the most noteworthy projects to evoive in recent years
has been the FARM programme (Farmer-centred Agricuitural
Resource Management) with the support of UNDP and FAO
This is @ unique Asian initiative for sustainable agriculture to
support the implementation of Agenda 21 in eight countries, with
the purpose of eliminating the degradation of natural resources.
increase producticn and eradicate poverty in rainfed areas
Working linkages between demonstration sites have been set
up. as weil as nationai and recional networks. including training
activities

As many readers will be aware, UNIDO is going through a major
reform process. which we call UNIDO 2000, our programme for
managed change and improvement This programme i5
approaching its finai phase It 1s not aiways easy to perceive
improvements in the midst of major change, resource reduction.
shifting funding sources. modified processes and uncertain
po'itical support, but nonethe'ess some tangible results can be
sz.n Formnstance, we are advancing in marketing and
competitors’ analysis so that for the first time we will be able to
design sound strateg.es vis-a-vis our sister organizations and
bilateral agencies We are also developing a3 select number of
focused programmes showcasing our expertise and integrated
services The use of electronic mail has registered dramatic
growth. allowing us to make a quantum leap over tiers of
communication. which combined with other toois, is speeding up
our deaisiori-making On a less visible, more conceptual and
indeed more complex plane, work on prionty-setting for the next
two years is proceeding apace

Virginia Campbell
Scientific Editor
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A. SPECIAL ARTICLE

FINANCING BIOTECHNOLOGY FOR SUSTAINABLE DEVELOPMENT

by Malee Suwana-adth and Virginia W. Campbell*

I. Introduction

The concept of sustainable development is based on the
conviction that it should be possible to increase the basic
standard of living of the world’s population without
unnecessarily dep.eting our finite natural resources and
further degrading the environment in which we live.
Technology can be the key to a more effective utilization
of the world’s limited resources that help at the same time
to achieve sustainable development. The rapid global
changes in technology are significant factors in setting the
pattern and rate of industrial and subsequently the rate of
economic growth; thus they significantly affect the de-
velopment of society as a whole.

Agenda 21, a participatory plan of action jointly
formulated and agreed upon by the world community at the
Earth Summit in Brazil in June 1992, addresses many
pressing problems of the world, inciuding the concept of
sustainable development, and focuses on addressing the
challenges of the next century. Agenda 21 proposes a
nuinber of interrelated program:aes and programme actions
for implementation that are to be carried out by various
key players according to the different capacities. situations
and priorities of countries, taking into account all the
principles contained in the Rio Declarationon Environment
and Development.

Among the several proposed programmes of Agenda 21
are the transfer of environmentaily sound technology
(Chapter 34) and the environmentaily sound management
of biotechnology (Chapter 16), which reflects the necessity
to properly manage technological and environmental
changes resulting from new, rapidiy advancing and sopbis-
ticated biotechnologies, in particular the changes brought
about by the applications of genetic engineering.

Countries require appropriate in{rastructures that permit
them 1o acquire, absorb and develop technology, to manage
it properly and systematically, and to build up local
scientific and technological competence. The resultant
ability of any country and of a developing country, in
particular, to discem, choose and adapt an environmentally
sound technology can serve as a measurement of sustain-
able self-reliance that will allow it to fully participate in
world-wide efforts to achieve sustainable development.

Biotechnology, especially the modem version being
developed on t' : basis of modern scientific research, is
widely regarded to be a new technological tool because of
its perceived potential impact on economiesand on saciety.

* Technology Promotion Section, Technology Service,
Investment and Technology Promotion Division, LINIDO,
January 1995

It is applied at increasing levels of sophistication in more
and more sectors. improving the effectiveness of the way
in which products and services are provided. However.
theeffective transfer and development of biotechnology in
an environmentally sound manner requires a variety of
conditions, the most important of which are capital inputs
that, in the case of many developing countries. are not
readily available. The financing of biotechnology poses
new challenges that must be addressed to enable developing
countries to realize its potential benefits. to minimize any
possibly adverse socio-economic effects. and for the donor
community to properly plan and mobilize its funding in
support of developing countries.

This paper attempts to provide a broad overview of the
rationale and justification for new and additional sources of
financial support. the financing currently available. the
requirements for future funding. and a discussion ¢ some
future financial policy options that include an increase in
active participation by developing countries in the develop-
ment and applications of biotechnology focused towards
sustainable development.

ll. Assessment of biotechnology development: A
general overview

It is now widely recognized that biotechnology can
play an essential role in fostering the economic and social
progress in developed and in developing countries as well.
if properly managed. In the industrialized world, biotech-
nology research, development and applications are growing
at a very rapid rate, leading to an expanding range of
products and processes across several sectors, a range that
began with pharmaceuticals a::d health care, and cxtended
into agriculture and, more recently, into the environmental
sector. At present, more than 2,000 clinical trials of
bioiechnology-related products are in progress. primarily in
more advanced countries. Other new products and tech-
nologies include improved seeds, new vaccines, novel food
ingredients, biotechnology-based techniques for the rapid
detection and identification of toxic materials and several
bioprocessing technologies. The tendency of most develop-
ing countries is to acquire biotechnologics aimed at
improving agriculture, food and pharmaceuticalproduction,
and in converting low-cost or marginalized raw materials
into high value-added products and marginalized lands into
more productive areas.

In addition to traditional technologics, many kinds of
biotechnalogy are appropriate and accessible to developing
countries. Tissue culfture and some new diagnostics that
demand a relatively low level of resources and techno-
logical capacity are currently available for immediate
tiansfer to developing countries. However, many biotech-
nologics appropriate to and required by developing coun-
tries are proprietary in nature. Therefore. biotechnological

Paye |
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solutions to problems in develop ing countries must be
assessed and selected on the basis o priority and effective-
ness. New and additional managenent skills are urgently
needed. long with the continued use of ¢onventional
technologies as appropriate. developing countries can seek
to integrate more advanced biotechnologies into national
development plans and programmes.

Ill. Economic impact of biotechnology

Lconomic analysts agree in the prediction that biotech-
nology will have significant impacts on health care. on
agriculture and on environmental management. Biotech-
nology in its broad sense ranges from traditional
biotechnology to the most advancedmodern biotechnology.
Commercial biotechnoelogy consists of a growing range of
interrelated techniques. procedures and processes that apply
in practical wavs to the health care. agricultural and
industrial sectors. The effective commercialization of
biotechnology links basic research to concrete products and
services.

Because there has been a very rapid rate in biotech-
nological research as well as a wide iechnological gap
between developed and developing countries. advanced
genetic engineering technmiques are more widely used in
industrialized countries. Moreover. the current popular
public understanding ot biotechnology 's impact tends to be
contined mainly to the impact of modern biotechnology
products and services. In this connection. data concerning
the USA biotechnology industry show that world-wide
annual sales of biotechnology-derived products have grown
from zero in 1980 to USS 3.9 billion in 1992; these sales
are projected to reach USS 50 billion by the vear 2000 in
the United States alone (Emst and Young: Riotechnology
Seriesy. The 1994 report in the series indicates that the
hiotechnology industry as a whole continued to grow
steadily. The total annual revenue of the industry increased
in this period to USS 10 billion. More than USS 5.7 billion
was spent on research and development by the private
sector alone: more than USS 4 billion was spent by the
public sector.

As commercial biotechnology applications gradually
increase in scope. trom p.ormaceutical and health care to
agriculture and environment. their economic impact will
undoubtedly increase throughout the world, especially in
response to an increasingly globalized economy. Pressure
to decrease dependency on chemical  pesticides. tor
instance. is expected to drive the growth of biopesticide
sales world-wide. As an indication of this growth. sales in
the USA for this newly emerging biopesticide industry are
exvpected to reach over USS 130 million by 1997, as
compared o USS 6.8 hillion in sales of conventional
pesticides

Seseral reports en the United  States commercial
hiotechnology industry have predicted that the coming
decade will see a stabilizing of biotechnology activities,
espectally i the private sector, on the basis of an increas-
ing number of products entering the market and a global
tendeney for more tlexible government regulation of
biotechnology products,

A sinubre trend i Burope, Japan and Canada has been
reporfed. A T994 report commissioned by the Semor
Advisory Group on Biotechnology analyvses the macro-
ceonomic potential of biotechnologs, on the basis of the
current datag it estimates w market value of USS S0 billion,
Revenues are expected te doable by the sear 20000 OF

special interest 15 information conceming the number of
jobs directly related to biotechnology. estimated to be
184.000. With respect to investment in biotechnology.
USS 1.2 billton a vear was reported.

In contrast to industrialized countries, most developing
countries have very little. ifany . modem industriai biotech-
nology. Programmes in biotechnology deal mainly with
traditional and with intermediate biotechnology. some
exceptions being in a few of the more advanced Asian and
Latin American developing countries. Nevertheless, an
increasing number ot developing countries have steadily
invested. at a very low but significant level in a broad
version ot biotechnology  development.  However.
comparable tigures on investment and sales are not readily
available for developing countries. Nevertheless. there
appears to be a positive trend in  biotechnology
development and in its impact. In the Republic of Korea.
three major biotechnology-related companies in  the
pharmaceutical sector have a share ot about 20 per cent of’
the total market. Moreover. the research investment in the
area of biotechnology is growing at about 40 per cent. It
has been estimated that the Republic of Korea will
eventually produce about 2 per cent of the world’s
bictechnology-related pharmaceutical products.  Major
projections tor the Taiwan Province of China are USS 600
million in sales in the field of the more conventional tissue
culture biotechnology and about USS 60 million in sales of
vaccines in 1996. An economic impact of similar
internediate  biotechnologies in  other biotechnology-
advancing developing countries is also being noted.

With respect to investments in biotechnelogy. a
decision was recently made by the Islamic Devalopment
Bank to support the establishment of a Biosaline
Agriculture Centre. The Centre will relv on accessing
biotechnologies trom other centres of excellence in order
to make use of marginal lands and sea water irrigation. A
teasibility study on the project estimates a minimum benetit
and cost ratio at close to 2 and up to 5.

In spite of scanty information about the immediate eco-
nomic impact of biotechnology in developing countries. the
trend tor development in developed and advanced develop-
ing countries, in particular in Asia. indicates a sumilar
positive trend. Tt is reasonable to say that the economic
impact of biotechnology ina given country s in correlation
with the biotechnology capacity and reiated investment.

IV. Economic and institutional environment of
biotechnology development

A briet overview of the economic and organizational
nature of biotechnology development may be usetul as a
hasis for funding considerations, This is especially im-
portant because the international community faces mereas-
ing Jditficulty in mobilizing funds for development assist-
ance to developing countries. Key prerequisifes tor success-
tul biotechnology development include:

(a)y A strong screntifie and mulndisciplnary base
[Indeniably the rapid evolotion of molecutar scientitic
know ledee i the Tast two decadesis and will be the erinical
foundation  tor  successful commercial biotechnolooy
development In developing countries, the role of univer-
sities and rescarch instiiutions i butlding the necessary
infrastructure for generic rescarchinto new botechnolovics
has been widely recognized

thy  Public and private sector cooperation, The
conperationranges from the universits -industry cooperation

I e g
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in vartous forms, including science parks, to public financ-
ing of the private sector’s research and development. to
joint ventures. It s a key and critical requirement.

(©)  dcruve privare sector participation. Bringing
scientific knowledge and basic researchto deveiopment and
trom there to the market requires high resource inputs,
especially in terms of investment. supporiing engineering
services. and management. The active participation of the
private sector is crucial tor success.

(&) Enabiing policy environment. In addition, i 1s
widely recognized that a positive pehicy environment is a
critical prerequisite tor the successful commercial develop-
ment ot biotechnology. Because of the scientific, social and
economic ‘mplications of biotechnology. it is vital that an
enabling policy environment be created through etfective
tormulation. integration ana coordination. The creaton ot
science and technology policy based on biotectinology
alone and in isolation is not enough. Of particular import-
ance is the issue related to biosafety regulation that is
currently under discussion at various fora and levels. most
actively within the Convention on Biological Diversity.

Lessons learned from successtulindustrializedcountries
and from developing countries that enjoy a more advanced
level of biotechnotogy development indicate that economic
and nstitutional structures play very wnportant roles in
tostering biotechnology industrial development.

V. Financing and financial sources for bio-

technology in deveioping countries

Most. it not all. developing countries are well aware of
the potential ¢i biotechnology to foster cconomic growth.
Many countries have identitied biotechnology as a key area
tor development. However, ihe basic and applied rescarch
activities are conducted primarily in the universities and are
tragmented. A demand tor practical goal-oriented rescarch
and development s largely bevond the technical and
tinancial resources avatlable to the scientific sector. With
the exceptionof more advanceddevefoping countries. tunds
tfer meanmgtul biotechnology R and 1) come from external
sources. Financing for biotechnology is rarely supplied by
the private business sector.

lhere have been no  direct or  comprehensive
international survess of financial experditures concerning
biotechnologs  programmes that address the challenges
outhned v Chapter 16 of Azenda 21 However. a 1993
survey concerning international ingtiatives in agrcultural
biotechnology  was conducted by Intermediary
Biotechnology Services. It mdicated that bilateral and
multdateralind agencies. mternationalorganizations, priate
foundations.  universities,  commercial comnpanies  and
national covernments are all involved in the financing of
internationan biotechnology nitiatnes for develeping
countries

Since 1983 the contribution in grant funds tor brotech-
nolovy programmes i developimg countries was osver
1SS 260 nuthon, m comparson with World Bank loans
andcredits tor national aencultural research and
development at a level ot about USS 150 nilhon
Compared to botechnoloey research and development i
indutrialized countiies. the total tinancral ettorts devoted
to mternational brotechnology amtatives are far from
adequete

The 1BS wurvey provide. anteresting protile ol
tianasd sources, as follows

Foundations
Bilateral donors
Mululateral donoers
National institutions

(matching tunds)

Miscellaneous research grants 39 per cent

Private commercial 2.3 per cent

These data tndicate: (@) a signiticant parucipation by
non-protit organizations tfoundations) in biowchnology
development: th) a similariv stgnificant role of bilateral
donors: and (c) weak participation by the private business
sector in contributing financially to the development off
biotechnology in developing countries.

The active contribution and panticipation ot non-profit
organizations in biotechnology developmentis of particular
importance in view of the soctal implications ot biotech-
nology and the concern on the part ot developing countries
about equity. In addition to the Rocketeller Foundation.
that reportedly has contributed since 1985 more than
USS 30 miliion to the International Rice Biotechnology
Programme alone. there are biotechnoloz2y support activities
of other non-protit foundations. The Biotocus Foundation
in Sweden and the M.S. Swaminathan Foundation in India
are examples of social organizations created to help direct
the benetits of biotechnology towards less privileged tarzet
sroups in developing countries

Bilateral donors and related bilateral  cooperative
programmes in biotechnology have been instrumental in
strengthening the biotechnological capability and capacity
of developing countries. Many developed countries such as
Japan. France. the United States of Aimerica. Australia and
the Netherlands have actively supported bBiotechnology
programmes. including collaborative research and training.
In addition to the financial contribution through  the
conventional Otticial Development Assistance Prograrme,
other channelling of tunds have also been created. Ex-
amples include the Japanese Society tor the Promotion of
Science (JSPS) which has been carnving out special
bilaterai exchange programmes in biotechnology  with
several South-East Asian countries. and  Australia's
Crawford Fund tor International Agricultural Research.

Important  lessons learned  from these
ance cooperation programmes include the tollowing:

(a) Long-term commitment is vital to achieving
sustainable capacity building and to enable a country 1o
reach a critical level m self=reliance tor further biotech-
nological development. The Indo-Swiss preectimitiated in
1974 has led to pilot commercial production ot bio-
pesticides,

thy A ncetworking arrangement among institutions
within the country and regron s one of the most cost-
eftective means 1o maximize fnnted resources.

(¢) Access to or provision of modern scientitic eguip-
rent and key bromaterials tor rescarch are important
components tor successiul and equitable stratevies tor
collaborative reseirch

tdy Most importantly. the tinancial commitment ol i
developing recipient countrs Governmient s crinical to
sticeesstul collaboration This computment can include in-
kind contnbutions

The Asian Development Bank. i cooperation with the
German Government. s tunding the Asian Rice Biotedh:
nology Network  The network 1 new major mitative of
the International Rice Research Institute (IRRTy - The

409 per cent
316 per cent
it 5 per cent

4.6 per cent

ASSIS-
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programme aims to transter advanced bio'< “hnology in rice
to national agricultural research systems (NARS). The tund
will provide for joint NARS-IRRI biotechnology pro-
gramme. a biotechnology training laboratory at IRRI and
equipment and supplies for NARS laboratories, leading to
biotechrology products to be shared with NARS in Asia.
The newly launched UNDP FAO UNIDO Farmer-Centred
Agricultural Resources Management project {(FARM) has
an imgportant biotechnology component: it actively involves
NGOs.

As part of the Children’s Vaccine Initiative (CVI).
UNDP. along with UNICEF. WHO. the World Bank and
the Rockefeller Foundation. is establishing an autenomous
institute in the Republic of rorea. The institute ts to be
committed to developing, testing and delivering affordable
new and improved vaccines for the world’s children. It is
a partnership of public and private sector nstitutions,
agencies and companies. It will assist vaccine producers in
developing countries to improve vaccine production and
quality control svstems. The institute will attempt to
enhance vaccine research on diseases of particular import-
ance to low income countries. This new initiative addresses
a very serious gap in protecting the health ot children.
especially those living in less developed countries.

The World Bank and the United Nations agencies that
include UNDP. FAO. UNEP, UNIDO and WHO have been
and continue to be a significant, although relatively small.
source of funding andor technical assistance for biotech-
nology developmentin the developing countries. due main-
Iy to the continuity and coverage. technological and geo-
graphical. Examplesinclude support to various international
agricultural resource centres (IARCs) and. more recently,
to the International Centre for Genetic Engineering and
Biotechnology (ICGEB). Approximately 10 per cent of the
total core budget of IARCs (USS 23.6 million of the total
USS 236 million in 1993) is spent on biotechnology.

The ICGERB, established by UNIDO. spends approxi-
mately USS 15 million annually te support its biotech-
nology programme for developing countries, Currently,
ICGER receivesits funding mainly from its host countries,
1.e. ltaly and India. and voluntary contributions trom its
member States,

Withindeveloping countries. the government s financial
support for biotechnology is in general far below what 1s
normally required to provide the adequate scientific and
technical infrastruciure necessaiy for meaningtul biotech-
nology development. However, the trend is encouraging.
This is indicated. for example. by the plan in Viet Nam to
seek USS 30 million to re-equip the country’s biotech-
nology-refated research and development facilities, and by
the significant increase from less than USS I million i
1985 to USS 18 million in 1995 for biotechnology pro-
grammes in Thailand.

Bio-based micro-enterprises and small bioindustries in
developing countries play a significant role i income
generation tor rural populations in providing marhkets tor
agricultural produce and providing employment. They
benetit from improved hiotechnology and related suppornt
technologiesif given oppertunitics along with technicaland
managementassistance. The smallindustrics and enterprises
involved in traditional biotechnologies is also a subject of
bilatera' assistance The  technical assistance  project,
Traming and Technology Transter Project on Application
tor Smail Bioindustries Development, funded by the Carl
Duishery Gesellschaft-South ast-Asia Programme, 1y 4

classic illustration of support leading to benetits derived
trom tiotechnology applied in a holistic and sustainable
manner. The project uses a tund of less than DM 3 miition
to provide technical and management training, support
services. an information database and a aetworking
arangement betwesn South-South institutions and with
South-North cooperation. The project is largely brilt upon
existing resources and the potential tor capacity building in
the developing countries themselves. As a  result
mechanisms are being developed that apply to a number of
smail bioindustries and can serve as models for other smail
bioindustries and in other developing countries. The project
evolves around strengthening local technology institutions,
R and D capability. and on technology transter. It includes
resource mobilization through networking arrangements.
The biotechnology promotion model s based on the
institutionalization of a vital quality control and fraining
programme for bio-based small-scale industries that include
biotertilizers. food fermentations and mushroom cultivation.

Currently. financing contributions from the private
sector for commercial biotechnology development is still
low. mainly due to the high business risk involved with
modern piotechnology enterprises aud partly due to un-
tavourable policy environments. Experience trom  de-
veloped countries indicates the importance of the private
sector’s participation. Limited but successtul experiencesin
developing countries such as the Republic of Korea and
Singapore could lead to an increase in the next decade in
the private sector’s financing in biotechnologs. especiaily
in Asia where the economy has been continuously growing
at a significant rate.

In developing countries. the formation of partnerships
between the private sector and government enabling
institutions. notably science and technology parks. 1s an
approach being increasingly adopted for promoting biotech-
nology developmentand commercialization. Venture capital
tunds, such as the Transtech Venture Fund in Singapore,
are few but they can serve as successtul models tor tund
mobilization from banking institutions and industrial
subscribers. andalse - and more importantly  inthe tund’s
tinancing operation. The Triastech Venture Fund operates
both within and outside the country, ¢nd includes inve.t-
ments in overseas technology companiesthat provide aceess
to technologies and to management support.

In view of the relatively high rick associated with
hiotechnology product develepmentand commercialization,
more risk capital must be tound. Cross-country strategic
alliances have been particularly successful between USA
and European companies and between USA and Japanese
tfirms. Strategic alliances with and in developing countries,
although not common in hiotechnology development. have
been known and are being promoted by a number of
international programmes and venture capital firms. The
rofe of such enabling mechanisms and institutions should
be encouraged to foster biotechnolosy development

VI. Assessment of financial resource require-
ments for biotechnology under Agenda 21
The implementation of the various programmes as set
out in the Agenda 21 will undoubtedly require the pro-
vision of substantial new and addinonal tinancial resources
to developing countries. These new and additional financiald
resources are needed to supplement fimancing trom o
country’s own public and privite sectors I principle,
industrialized countries reattirm, throtgh Asenda 21,
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commitments to reach the United Nations target ot 0.7 per
cent of the Gross National Product (GNP tor ofticial
development assistance.

Chapter 16 of the Agenda 21: The Environmentaliy
Sound Management of Biotechnology identifies five
programme areas tor action. These are:

A. Increasing the availability of food. teed and renew-

able raw materials:

B. Improsving hun:an health:

C. Enhancing protection of the environment:

D. Enhancing safety and developing international

mechanisms for cooperation:

E. Establishing enabling mechanisms for the develop-

ment and the environmentally sound application of

biotechnology.

For each of the programme areas. objectives are
established and a number of activitics are proposed for
implementation. Cost estimates are also given to indicate
the financial resource requirements. during the period
1993-2000. necessary tor achieving the agreed-upon
objectives. These are briefly outlined in the table below.

The total annual requirement for financiai resources
trom the international community tor the period 1993-2000
is estimated to be USS 197 miilion for the tive programme
arcas. Needs are highest in the area of human health. at
LSS 130 million. tollowed by USS 30 million for agn-
cultural improvement. However. the overall total tinancial
cost estimate trom all sources is 1SS 20 billion per year
during the same period. The cost estimates tor biozatety
(Programme Area D) and endogenous capacity building
{Programme Arca E) are much lower. at USS 2 million and
USS 5 million respectively, and are based on support to be
provided by the international community alone.

VII. Key implications for policy and plans

« In view of the different economic and institutional
requirements for the environmentally sound managementof
biatechnology and the limited amount of tunds expectedto

be mobilized trom the mtemational community. emphasis
must be given to ensure “qualits” financing of biotech-
nology programmes and initiatives. Moreover, it is essential
to ensure a continuity in tinancial support in achieving
clearly detined objectives and practical biotechnological
solutions.

* Biotechnology is considered to be a cross-sectoral tssuc:
biotechnotogical solutions can be tound for many problems
addressed in other programmes ot Agenda 21. New and
o-1ditional resources tacilities within the tramework of
Agenda 21 should be structured with suthicient flexibility
that expands their scope and coverage. where appropriate
and feasible. and accommodates the integration of the
refevant biotechniological components.

+  Successtui lessons from the sull limited investments by
regional banks in biotechnology projects indicate a large
potential for expanding the role ot financial institutions at
various levels in promoting biotechnology programmes.
Regional banks should be encouraged to participate more
actively. directly or indirectly. in the development and.
especially, in the commercialization of biotechnology in
developing countries.

VIlI. Financing arrangements for consideration
I.  New Financial Resources and Mechanisms

1.1. Establishment of an International Biosafety Trust
Fund

Of urgency is a rapid solution to the controversy
surrounding the biosatety issue. Concerted ettorts must be
applied ensuring that biosatety will not become a constraint
against the development. transter and applications of
biotechnology in the global drive to achieve sustamable
deselopment.

An Intermational Biosatety Trust Fund would provide
tunds to strengthencapacity building tn biosatets regulation
in developing countries and to tacilitate the effective

Programme Area Objectives

Annual Cost Estimate
(USS)

A Agriculture
storage quality

Increase productis ity and nutritional and

Eliminate overdependence on agrochemicals
Evaluate potential of marginal lands

s hillion (30 million from
international community)

B. Human Tlealth

Promote vood health

Combat major communicable discases
Create enhanced R&D capabilitics

14 bilhion (130 million from
internationitl community )

C. Environmental

protection processes

o adopt environment-triendly production

To promote bioremediation

1 bilhon (10 million from
international community )

D. Biosafety and
international cooperation
and management

Lo ensure safety in biotechnology through 2 mitlion from international
international agreement on risk assessment

community

building application

. Endogenous capacity | Lo promote biotechnologs development and

Toidentify and develop effective strategies
To establish mechanisme for risk assessment

S million from internation:l
community

/'llyl'n' A
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participation of developing countries in a participatory
process on biosatets. The objective of this process would
be to bring into agreement a set of intemationalls agreed-

upon principles tacilitating the developmentand transter of

biotechnology that benetits the world community

In this conrection, the Intemational Bicindustry Forum
has called tor the establishment ot a Task Foree to examine
common principles and practica! approaches to brosatety
issues. It has further suggested that UNIDO. as rask
Manager and lead UN ageney for biotechnology and
Chapter 16 of Agenda 21. be asked io bring such a Tash
Force together and to provide its Secretarat. The sug-
gestion is particuiarly appropriate it »iew of the fact that
UNIDO 1s cooperating closely with the [nterim Secretariat
of the Convention on Biological Diversity on the issue of
biosatety in biotechnology in matters related to scientitic
and technoiogical issues.

The proposed Internatronal Biosafety Trust Fund could
be executed by UNIDO. on  behalf  of  the
UNIDO UNEP FAO WHO Informal Working Group on
Biosafety . in cooperation with other UN agencies that have
programmes in biosatety . including the Interim Secretariat
of the Convention on Biological Diversity.

The biotechnology  business community  should be
encouraged to contribute to the Fund.

1.2. Establishment of an Internationat Venture Capital
Fund for Biotechnology

The rapid rate of biotechnology  development. the

increasingly widening cconomic and technologica! gap

betw een developedand dey eloping countries, and the major

role of the private sector in commercial biotechnology

development are causes for concern about cequity in

biotechnology  transfer  agreements  anlong  countries.
Developing  countries are genuinely concerned  that

developed countries will be able to use new proprictan
biolozical tools in producing high-value products that
displace materials currentls  produced by developing
countries, negatively affecting the aircads weak position of
most developing countries in the highly competitive and
mcreasingly globalizedmarkets. At the same time, develop-
ing countries are concerned about their weak technological
and financial capacity 1o access the new. effective
hietechnologies  developed by the  private sector in
developed countries that provide new opportunitics tor
mmprovement and  diversification in - agricultural and
industrial production.

Lessons Tearned from various hiotechnology venture
tfunds indicate that these are the most effective means to
rapidly  transter commercial biotechnologies. Venture
capital tunds can be used to facilitate transter of biotech-
nolozies specitically serving common needs of deseloping
countries and at the same time tacilitanng the process ol
capacity butlding in biotechnolozical devetopment. Fy-
amples inclade hiotechnologies tor new vacane develop-
mient tor major communicable diseases. biotechnologies for
margmal lands and biotechnologics for pollution abatement
(hioremediation).

The International Venture Capital Fund could be
itiated by the World Bank International Monctars Fund
and implemented by the Internationat Finance Corporation
Part ot the Fand could be osed to conduct teasibility
studies on potential commercial biotechnology projects in
order o promote joint ventures and attract additional
tunding sources

Py 0

In parallel to the operation of the Venture Capital Fund
tor Biotechnology . it would be worthwhile to consider the
establishment of a progromme for an Expert Volunteer
Corps in Biotechnology . based on the model of the sue-
cesstul programme of the (Business) Faecutis e Volunteer
Corps. Under such a programme. retired biotechnologs
expents” service wouid be made mvailable v developing
countries to augment the limited biotechnowey manage-
ment expertise avatlable within the developig countries,

1.3. Increasein Official Development Assistance (ODA)
for Biotechnology

Within the tframework of the general commitment oy
Governments to increase the ODA 1o the level o' D7 per
cent of GNP by the year 2000, Governments supporting
biotechnotogy development in developing countries should
be encouraged to expand and or extend their financial
assistance to more developing countries. Similarly . Govern-
ments that have no ODA programme in biotechnolegy are
encouraged to constder including biotechnologs for tuture
ODA financial assistance. Contributing 1o the newl
proposed International Biosatety Trust Fund is @ response
to the commitment to increase ODA tunding. Such contri-
butions to the Intemational Biosatety Trust Fund would
create a signiticant window for broader and coordinated
participation in implementing the action plan of Chapter 1o
of Agenda 212 the Environmentally Sound Management of
Biotechnology.

2. New Improved Financing Strategies

2.1, Financial Support  from the International
Community  for Biotechnologv-Related  Local
Initiatives in Developing Countries

In view of the increase in hiotechnology -refated initia-

tives being undertaken by developing countries. additional
financial support from the imternational community should
be encomraged to tacilitate the integration of stratevic
biotechnologies that enhance biotechnological solutions to
focal problems. especially those having potential benetits
for other developing couatries. Famples of appropriate
problem-oriented hiotechnologs -relited initiatives inclnde
a Petroleum Microbiologs (Broremediation) Projectin Viet
Nam.a Sustamable Development Triuning Centre Project
m China. a Traditional Medicine tor AIDS Project in
Fhatfand. and a Biosaline Aericaltural Centreun the United
Arab Emirates. Financiai support tfrom the iaternational
community can be used to etteetivels mobiize internationa!
expertsand accessiappropriate biotrchnologies that ausiment
national ettorts. Such thancial support stratceies athn
maximum  costoetfectiveness ot the hmated  resotrees
provided by the international communits and o provide
opportunities tor smare active participation ol developing
countries i mplementing the Avenda 21 work plan The
sharing ot developmye countries” mancial resources and of
their valuable mdigenous konowledee are poative contri-
hutions that can be hichhehted

2.2, Third-Country Financingin Cooperation with New
Small Donor Countrics
Desprte the dechnmey otficial deselopment asataiee
trom traditicnal donors tor deseiopine conntrie < ithere 1o an
CRCOURELINY STUN OF COICreence and 1InCreas i partic (ration
ol small new donorm the mternationat communits Thewe
donors are advancme developme matons weckime cradialis
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to increase their role in the international commumty . Many
of these councries give hich priondy to biotechnoiogy
developmeni and seek to further advance their brotech-
nological capacity. On the other hand. they are in o
position to provide traming and resources that promote the
“intermediate” biotechnologies often recired by less
Jeveloping countries.

hird-country financing through tripartite cooperation
should be actively encouraged and promoted tn order to
consolidate and maximize limited resources and to actively
pursite. commonly shared objectives and  goals. These
cooperative activities will help to ensure that efferts o
mplement Agenda 21 are globally  integrated amony
countries.

IX. Conclusion

Because biotechnologs is a kev and rapidly evolving
technology and can be widels applied in ettonts to achieve
vlobally sustainable development. innovative mechanisims

should be adopted to ensure that deseloping countries

participate as tull pantners in global and integrated eftorts

to mmplement the various  programmes set out in

Agenda 210 To meet this challenge, three new tinancial

resource mechantsms are suggested tor consideration by the

international commemity . These include

+  The establishment of an International Biosatety Trust
tund

* The establishment of an Intemational Venture Capital
Fund tor Biotechnology

= Anoancrease m Othcial Development As istance for
brotechnologs.

In addition. new and mmproved ifinancing strategies
sugpested for constderation include:

«  Financial support from the international community tor
biotechnology -related local miatives in developing
countrics

» Third-country tinancing in cooperation with new small
donor countries.
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B. NEWS AND EVENTS

UNIDO News

ICGEB moves forward

The resumed first session of the Board of Govemors of
the Intermational Centre for Genetic Engineering and
Biotechnology (ICGEB) took place at Trieste, Italy from
3-5 October 1994 where several issues outstanding from its
first meeting held at Vienna during April 1994 were
deliberated and important decisions taken.

At the time of the meeting of the Board the new
premises of the Centre at Trieste comprising 7.000 square
metres was inaugurated in a meeiing addressed by repre-
sentatives of the Italian Govemment and local authorities
and the President of the Research Arca of Trieste
{Professor Romeo) which has provided the facilities.

Addressing the distinguished gathering present at the
inauguration. the Director-Ceneral of UNIDO.
Mr. Mauricio de Maria y Campos. commended the
Governments of Italy and India and the Research Area of
Trieste in building the infrastructure and facilities for the
ICGEB at New Delhi and Trieste respectively.

Mr. de Maria v Campos observed that the generous
support of the Government of Italy, together with the
visionary role plaved by Professor Abdus Salam resulted in
Trieste becoming a leading intemational city for science
and technology and a meeting ground for scientists of
North and South. At the opening of the meeting of the
Board of Governors. Mr. de Maria v Campos underlined
the importance of providing assured support on a long-term
basis by the Member Governments to the ICGEB to enable
the Centre to maintain and accelerate the excellent pro-
gress already made in the short span of its existence.
Mr. de Maria y Campos observed that competitive research
in the field of modern biotechnology is expensive and
sufticient resources should be made available to the Centre
to enable it to pursue its critical mass of activities essential
for achieving its objectives.

Mr. de Maria v Campos further noted that it is timely
to initiate a long-term collaborative programme between
UNIDO and ICGEB in areas including biosafety. commer-
cializationand conservation of bindiversiiy at the molecular
level and its sustainable utilization.

Opening this mecting of the Board of Govemnors,
Mr. Adolfo R. Taylhardat. President of the Board. urged
those countrics who have not yet joined the Centre to
become members, particularly in view of the fine progress
made hy the Centre in rescarch and product development
and in providing training to the developing country
scientists.

Among the decisions taken by the Board at the meeting
are approval of membership of the Republic of Slovenia,
approval of statf regulations and adoption ot rules of
procedure for the Board. and clection of the Council of
Scientific  Advisers  (CSA). The CSA consists of!
Professor 1. 1., Cavalli-Storza, Professor A. Chakrabarty,
Professor G. Georgiev,  Professor X. o Gu. Professor
A. Kornberg, Professor J. Lederberg, Professor N. Okafor.
Professor G. Padmanabhan, Proressor 1. Torres, Professor
. Valenzuela, Professor R. Wu, which includes two nobel
faurcates.

The meeting of the Board ot Governors was followed
by a two-day (6-7 October 1994) scientific conference on
“Emerging biotechnologies and  industrialized oppor-
tunities”. which was attended by over 40 delegates
representing academia. industry and Govemments.

UN and other organizations’ news
g

The International Plant Genetic Resources

Institute

Following the ratification of its Headquarters Agree-
m=nt and the publication of the Agreement in the Guzzctta
Ufficiale of the Republic of ltaly. the International Plant
Genetic Resources Institute (IPGRI) has started to function
as an independent institution of the Consultative Group on
International Ag. icultural Research and as the successorto
the Intermaticnal Board for Plant Genetic Resources
(IBPGR). To ensure an orderly transition. IBPGR wiil
continue to operate alongside IPGRI until April May 1994.

While IPGRI will operate as an independent inter-
national institution. its long association with the Food and
Agriculture Organization of the United Nations on pro-
gramme matters will be maintained under a Memorandum
of Understanding on Programme Cooperation. signed on
21 September 1990.

IPGRI was established as a legal entity under inter-
national law more than two vears ago under the terms of an
agreement signed by the Governments of China. Denmark.
ftaly. Kenva and Switzerland. The agreement has since
been signed by an additional ZJ countries: Belgium.
Bolivia. Cameroon. Chile. Cyprus. Egypt. Greece. Hungary.
India. Iran, Jordan, Pakistan. Poland. Portugal. Romania.
Russia, Senegal. Syria, Uganda and Turkey.

IPGRI has four major objectives. First. it will assist
countries, particularly in the developing world. to assess
and meet their needs for the conservation of plant genetic
resources and to strengthen links to users of those
resources. Second. it will build international collaboration
in the conservation and use of plant genetic resources.
mainly through the support of networks on both a crop and
a geographical basis. Third, it will work to develop and
promote improved strategies and technologies for the con-
servation ot plant genetic resources. Finally. the Institute
will provide an information service to inform the world's
genetic  resources community  of  both  practical and
scientific develepmentsin the field. (Source: Vews Release.
1994)

Forestry information network

The Forestry Rescarch Network Information System
(FORNIS) is accumulating intormation on institutions with
projects and capabilitics of potential interest to the Center
for International Forestry Research(CIFOR). The FORNIS
team is collaborating with the European Tropical Forest
Rescarch Network in developing and testing a toreciry
“fiont end” which may be suitable as a global ~tandard
for summaries of forestiy research proiects tor AGREP.
the principal database on agricultural o carch projects
in the Furopean Community  For additional information
contact: Dr. Jetfrey Saver. Director General, CIFOR,
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P.O. Box 6396, JKPWG. Jakarta 10063, Indonesia. Tel.:
62-251-31-9425, Fax: 62-251-32-6433 (Source” Diversiy,
Vol 10, No. 2. 1394

PAHO

The Pan Amezrican Health Organization (PAHO). a
reyional oftice of the World Heaith Organization (WHO).
has initiated a Brediversity initiative 1o eaplore connections
between biotechnology and biodiversity and to strengthen
scientific research in member countries. ~The tdentification
and evaluation ot biodiversity in {member States] can be
used as @ method of fostering scientitic and technological
Jevelopment. particularly in biotechnology. cellular and
molecular biology, biochemistry. phytochemistry. phyvto-
pharmacology. mycology. pharmacognosy. pharmacology
and ethnobotany. with resulting benetits in resolving both
old and new health problems through the development of
new pharmaceuticals™. said PAHO Consultant Dr. Julie M.
Feinsilver. Part of PAHO's mission is technicalcooperation
with member countries to create clear analvses of bio-
diversity conservation, sustainable use. and health research
and their interrelationships. For more information contact:
Dr. Julie N. Femsilver. PAHO., 325 23rd Street. NW.
Washington. DC 20037-2895. USA. Tel.: 1-202-861-
45053 430, Fax: [-202-861-8472. :Source: Diversin,
Vol 10. No. 2. 1994)

OECD Iooks at the "green face” of bio-

technology

At a ume when some biotechnologists are promising
considerable cnvironmental benefits from the use of
moden brotechnology. the views of the Organization for
Economic Cooperation and Development (OECD) are
worth considering. In the August September 1994 edition
of the OECD Observer. Saloman Wald of the OECD Bio-
technology  Unit discusses the “green face™ of bio-
technology. In the wake of health care and agriculture, he
suggests,  biotechnology is now  tuming to a third
application  carcofthe environment. " Many commentators
believe that biotechnology is on tiie way to becoming one
of the main “generic technologies of the aext centuny™, he
savs, "modifving economic and social conditions in major
wayvs, as information *echnology has been doing tor the fast
tew decades”™. The suzcesstul diftusion of any new tech-
nology, he suggests, depends on the satisfaction of five
criteri

- A new range of technically improved products and
processes:

- Cost reduction tor many of them;

- Social and political acceptability

- Envireamental acceptability:

- Pervasive eftects throughout the economic system.

Attention is focused on environmental biotechnology.
Information  technology  satisties  all five  criteria
Environmental biotechnology appears to sati<iy at least the
fiest criterion, with o growing range of products and
services on olter over the Last Bve vears, For the second
criterion, one of the most critical assets of biotechnology
compared to other environmental technologies “conld he s
clear, sometimes massive cost advantave i evers sector of
cnvironmental remediation sars water and soll Data
collected n the Netherlands e 1995 findicate] that
biotcchnoloes is the least expensive method i all three”

Biological clean-up methods are much more “sustainable™
than competing methods. Wald concludes. which include
extraction. therma! treatment and incineration. steam-
stripping. chemical scrubbing (air) and oxidation (water).
ulwra-filtration and so on. Major advantages are seen under
both the third and fourth criteria. In terms of the fifth
criterion. pervasiveness. Wald suggests that ihe potential
market for environmental biotechnology could reach
"$75 billion or more™ by the vear 2000. Details: OECD
Publications Service. Chateau de la Muette, 2 ruc Andre-
Pascal. F 75775 PARIS CEDEX 16. France oron -33 | 45
2* 82 00. (Source: Biotechnology Bulletin, August 19943

Study released by UNDP charges compensation

to developing countries is inadequate

Developing countries would be owed as much as
$5.4 billion if they were compensated only 2 per cent in
rovalties for global seed industry sales of $15 billion and
20 per cent for pharmaceutical products derived from
indigenous plants and knowledge. according to a recent
report commissioned by the United Nations Development
Programme (UNDP).

The studv. Conserving Indigenous Knowledee: Inre-
grating Two Svstems of Inmovation, conducted by the Rural
Advancement Foundation Intemational (RAF!) for UNDP.
focuses on forming linkages between indus-trialization and
environmental protection as an integral part of the merging
concept of sustainable human development. mandated by
Agenda 21 of the 1992 United Natons Conference on
Environment and Development (UUNCED). Agenda 21 calls
for “recognizing and strengthening the role of indigenous
people and their communities ... with a view to promoting
environmentaily sound and sustamable development.”

The report recommends specific steps towards the
“establishment ... of arrangements to strengthen active
participation of indigenous people and their communities in
the national formulation of poiicies. laws. and programmes
relating to resource management and other development
processes. that may affect them.” The new “intellectual
integrity framework™ suggested hy the report includes:

- Consultation with indigenous communities to leam
their preferences:

- Identification of biological “inventions™. ncluding
their origin. names of the discoverers, when they are
deposited in genebanks. and when patent application
i~ inade;

- Protection of germplasm in genebanks by retusing
patents  to apphicants  other than  those by the
developing countries:

- Investigation of complaints tfrom indigenous com-

munities and their Governments,

Dispute resolution: and

- A fee structure to cover expenses by source countries

The report claims that an estimated 89 per cent of the
world's populastion depends on indigenous knowiedge to
meet their food and medicnal needs. However. the reci-
prents of these benetits, the report further charges, do not
provide adequate compensation. involvement in decision-
making, or recognition ol this indizerous knoswledee

Fhe widels achnowledeed wse of raw materials and
indigenous knowledge by mdustrs 18 exacerbated by the
crowing use of patents which erant exclusive protection to

Dogre
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Northern corporations and researchers tor material or
knowledge which originated in the South. according to a
RAFI statement. One trend noted in the current manage-
ment ot biodiversity is that developed country corporations
are increasing!y using medicinal plants in the development
of their products without payving rovaities to the source
country.

The report includes a wide-ranging list of over
100 instances of the North benefiting from the South’s
resources and several dozen examples of “potentially
patentable” products or processes developed by indigenous
communities themscelves. For example, RAFT savs that
“tarmer-derived Ethiopian barley 1s worth $S130 million in
the United Stat2s each vear. The annual value of the
American crop 1s more than $670 miltion.”

In calling for changes in governing the ownership of

biological materials and local knowledge about them. RAFI
cites a particularly inequitable example: “Industrialized
countries patent material wholly or partially dernived from
tarmers” varieties. [ Then} as private companies move into
the developmg countries” seed markets. indigenous farmers
are tinding themselives paving tor the end product of their
own genius.”

indigenous knowledge has not been simple accumu-
lation. the report contends. but rather the result of a
“dynamic cooperative innovation system which continues
o work and ofter hope for planctary survival
To destroy or ignore this system would ... deprive the
world of one of its main sovrces of innovation and
diversity.”

“The real challenge for science and technology in the
decades ahead is to find mechanisms to allow these two
separate. but highlv complementary. systems to work
together”, the report states, while “the challenge for the
covperative svsten is to recognize the potential merits of
the other side™. To this end. the report wams that recent
trends in intellectual propertsy rights suggest that “the “rules
of the game  have shifted in the last few v ars and the
scope of the patent system is becoming limitless™.

Issues and trends in the management and use of bio-
diversity  and cconomic and social contributions of
indigenous rural communities iIn purturing  biological
products and processes are also reviewed.

Based on this studs. UNDP plans to consult with
indicenous peoples” organizations in Fatin and Central
America. Asta and the Pacific, and possibly Atvicaio learn
thetr views of the most appropriate strategies for preserving
traditional  knowledee  and  their innovations and
contributions.

“Asa iest step. indigenous communitics should mecet to
discuss their policy chotees at east at the regronal level™.
the report sugeests, and “two- and three-day workshops in
cach region of the world could help establish a realistic
understanding of the curcent shaation and the real oppor-
tunities”.

Fhe  repert urees mulalateral organizations,
Gosernments, non-gosernmentasl orzamyzations, and other
involvad to

Consider turther studs ot imventors” certiticates and
material transter agreements,

- Fneouraze establishment of the appropriate national
fewrshation and an mternationgsl convention,
Pvaluste the posabilits of a0 trut Iond tor
remuancration ol indicenous knowledae:

- Establish  model  agreements  tor  Gosvernments,
corporations. and indigenous communities:

- Discuss the role of indigenous communities reganding
1 St consenaton;

- Provide key imtormation to mdigenous people: and

- Convene a meeting with idigenous organizations and
information experts to discuss recds and means tor
sateguarding  the development and  exchange of
indigenous Knowledee.

For turther intormation en the NDP report. contact:
United Nations Development Programme. Burcau for
Policy and Programme Support. One United Nations Plaza,
New York, NY 100170 USAL Tel 1-212-906-5312
(Source: Diversiy. Vol 10, No. 4. 1994)

International genebanks under

United Nations FAO control

An agreement signed at the 1994 annual meeting of the
Consuitative Group on International Agricultural Research
(CGIAR) in Washington DC. places some of the world’s
most important collcctions of plant genetic resources under
the authority ot the Uaited Nations Food and Agriculture
Organization. Signed in October 1994, the contract covers
cenebanks housed in CGIAR-sponsored research centres in
Africa. Asia and Latin America. The agreement allows the
research centres to become legal trustees of the collections
they house and could pave the way tor other international
and national collections ot plant samples ta be placed under
a similar arrangement.

The agreement moved t rward  atter all
112 Governments  attending  the  Intergovernmental
Committee on the Convention on Biological Diversity in
June 1994 in Narrobt called tor the establishment of
intergovernmental control over the genetic resources held
in the genebanks. Countries that donate samples feared that
they might not benetit trom any breeding improvements to
their samples. The new agreement lesally brings the
genchanks under the Biodiversity: Convention and puts
donors of seed stock in a position where they could benefit
in the future.

Together the genebanks covered by the agreemient hold
300,000 ditterent samples of the world’s most msportant
staple foods, such as rice. wheat. maize and other cereals.
which are vital for breeding crops of the toture. This
accormts tor approxinatels 40 per ocent of ol unigue
samples held world-wide. including 80,000 rice samples at
the International Rice Research Institute in the Philippmes
and 37000 wheat samples at the International Maize and
Wheat dmprovement Center i Mevico. For further
information contact: RAFL 71 Bank Sireet. Suite Sob,
Ostawa, Ontario KIP SN2 Canada, Teb: (013) 367-0880,
Favo 0idy 567088400 F-mail ratican g webape org
(Source: Global Poesecide Campagner. Vol b No L
1991y

come

Key provisions of the FAO-CGIAR Agreement
{he COIAR Centres will

- Place the mternational vermpbism collecnions winder
the aspices of FAO a0 part o the Tnternationsd
Network ot v S Geomplean Collection
Not chanm ownership or seck ntellectual property
viehts over desienated vermplaam acces sos bt will
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hold them in trust tor the benetit of the mternational
COmmunity

- Not seek amy untellectual property  rights over
designated germplasm or related intormation:

- Manage and administer the designated germplasm
according to mternational standards:

- Provide FAO with accessto their premises to monitor
adherence to these standards:

- Recognize the intemational autbority of the FAO
Commission on Plant Genetic Resources in setung
policies for the Intermational Network:

- Make the designated germplism  and  related
information asailable without restricttor sers:and
- Ensure that the recipients ot th. esignated

sermplasm are bound to the same cor ' ons as the
Centres recarding access and mtelic o proparty
protection.

——

“AO will:

- Operate the International “ietwork  of Ex Suu
Germplasm Collections within the iramework ot the
International{ ‘ndertaking on Plant Genetic Resources:

- Recommend action required to enable the Centres to
adhere to the agreed standards:

- Assist Centres in cvacuating and or transferring
collections in case of emergencies:

- Provide the international torum to sct policy tor the

Internatioral Network and to provide policy advice to

the Centres:

- Assist Centres through the provision of expertise, if

so requested: and

- Assist Centres in making germplasm avarlable to
users.

(Source: Deversay. Vol 100 Noo 40 1994)

Sprouting up: the CSD and biodiversity

The United Nanons Commission on Sustainable
Development (CSD) reviewed during s thied sesston in
April 19935 2 wide range of matters dealing with land.
desertification. sustainable agriculture. bodiveraty and
brotechimology . The CSD was set ap to tollow up on the
implementation of Acenda 21 the non-bindme document
signed by all nations during the UNCED Barth Summatan
1992 at national and internattonal fevels

The CSD has regnested the Convention on Biolowe
Diversity  to input anto 1ts connnyg sesston At the
secend session of the Infereovernmenta! Comnnttes for the
Convention on Biolowcar Diversity «CBDy held
June 1994 m Nawrob it was avreed that the st
Conference ot the  Parties to the Convention
tCOP-Hy whichmctim Nassaubetween 28 Novemberand
9 December 1990 should consder the CSD reguest The
CRD Interim Sevretariat prepared a working paper on the
subject tor COP-1, based on country submissions and the
report of an ewnert workshop, held an Madrd,
LT3 October 1993

Althouzh the reguest trom the €©SDocame basicaliy
pecause 10wl be deabine with Svenda 217 chapter 15 on
brodiversity . the Intermy Seoretarnat made o clear an it
paper that the comenvation ot biolomcal diverar 1
cross-cuitime asue and that theretore the proveaon. and
mechaneams of the Convention are relevant toomans ot the
raaties mctuded m Avends DT oot ot one specitic chapier
Actuallv, chapter TS was modelfed atter the ¢ B One !

tire main recommendations to the CSD would be thar o
constderthe Comvention as the legatly -omdimy imiernanon
mechanim to impiement iis recommendaions deal
brodiversity . Specuiic areas in which the Osb asd e o BD
should link their agendas dreo amons others
management, Cenelic FesOUrces consen alion .
motion of sustdinable agrniculture and raral dovelopment
the FAO process in adpusting the Plant Genetic Reseurces
Global System to the Comvention. indrzenous peoploy and
farmers” rights sustamnable and sate use of brotechnelooy
and turthering a protocol on brosatety This woutd enta!
that both intermational bodies develop ettectinemedt s
tor cooperation.

The OSE7s Ad Hoo Inter-Sesstonal Workinz viroun on
sectoral issues met o New York trom 27 fohruae
3 March 1995 The third sesstenmet i \prig s
New York,

Those interested in tollowmne ¢ SPY devclopments can
recenve the CSH { dere a biemonthiv newsicper trom the
Secretariat. Contact. Zchra Asdim, OSD Updaze Coords-
nator. Division tor Sustinable Developroent, One United
Nations Plaza. Room [045 New York . NY jonf 7 EsA
Fel ¢1-2120 903 88 T Fay (1-21 v ves
dpesd aageapc org iSource Needls

nowrh

USRS

erd e e
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Darwin initiative projects help conserve crop

biociversity around the globe

At the end of the 992 fandmark Uneed Naton.
Conference on Eavironment and Development iU NCEHID
i Rio de Janerro, Prime Minnster Tohn Moaor o the
tnited Kingdom announced a4 special Darwan fitatinee
through which funds svould be carmark cd tor tollow-up to
Agenda 210 By supporting numterogs actnvaies foooaad
improving preservattonand consen atton areand the workd.
the Darwin Initrative 15 respondine to Princople 9o e
Rio Declazation on Fovironment and Developoent which
declared

“States should Cooperate o strenuthen matizenous

capacits-Fudding tor sustinablic developmen:
mprosine scientitic undesstandme throash schanseoot
sorentiticand f

enhancing the development adapiatron ditteaon, and
4

wohnolocroad bnowded e

transter of tedchnotozcies mchndims new and o
technolozies ™
The three Darwen Intatine projects deacnbed

tocus spediticativ o work amvedvins crop oensacore v

Building institutions to conserve Latin Admernican

Indigenous Crops

P World € easervatton Montones € erter oMW e
peundertahme aostuds ot the on v plant enc o e e
af Central Amenica toctans partenbarss vt oo
semtfors aad relatves o some pricnt mdoonog ey

Phe prosect wath ctabindb o Daswan Bnteatecs Broad b

conortinm o v clopineecountry an b aevclos s Lo
aoetoes that ronsle enphaas sk NEARRNE

athe o ot the resion

Phoe soal ot the tour pha o Darain fuostno o o 02
te ot and retine aomethodedor s b ancanntr o cathorn e ol
et b oo e IR [
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Discusstons i Costa Rica focused on extent and
coverage of information on plant gencetic resources o s
avatlability of experts within the re 1_on on the taxa
wdentitied as priority by the Mesoamerican Network for
Plant Genetic Resources (REMERFD: assessment as to the
representation of  these taxa in ox sitwe collections:
evtent to which data show the twxa are present in
protected areas, the details of the intormation. and
the needs tor further data gathering on populations;
need to inteurate data sets with (uo"mphu Information
Service (GIS):, need for data transter formais applicable
to e suw consenvation: and identification of a number of

high pricnny taxa >0 that action plans can be
developed

Paricipants  noied that while priority axa  are
imventoried in protected  areas. there is  inadequate

mntormation on the populations. Attendees agreed that as far
as possible there should be a focus on perpetuating much
ot the genetic resources in protected areas. Though they
concluded that only in a few specicl cases would there be
the need to establish specitic resenves. they agreed there
will clearly be a need to set up some target genetic reserves
within the protected areas. and m all cases management
protocols are likely to be needed.

Participants agreed that there 18 great ment in
standardizing data transfer formats. Whereas gencbanks
have tended to deal with the needs to transter specitic data
refated to accesston, of cultinvars. wild plants have to be
thoroughly  documented. Botanmic Gardens Conservation
International (BGCH has developed an international stan-
dard transfer tormat which seemis to be a usetul tool to
merge data on both collections in bowantc gardens and those
in field genehanks of wenetic rescurces institutes. Use of
such a technique would co far o eftorts to brdee inter-
disaiplinary interests

The mectine himited the discussions to wild species
which are closely related 1o mmportant agricultural and
herticubtural crops Documentation tor the meeting had
provided an assessment of “what we know™ agbout the
sencpools of those crops accorded puerits by RENMERFL
These priorities were analysed and discussed in detan on
the basis of availabibiny of institutes and expertise in the
reston. dezree of threat to seements of the wild cenepools.
the need tor focus on certam environmients. and cconomic
mportange

A aresuls the tareet tna tor cooperative action were
wientitied as tollows

- High priority. Sapotaceous frats, avocado i erseas.
vams o oreon, cucurbifaceae. and cassava
AN ohan,

- Priority Nonrrovonns Hyloorens,

toone Do Pinsado el and Cupsicam,

Pocbnrhuzu:,

Wo MO widl now develop plans tor tatitre action m
consuttatton weith Jonors For turther information contact
ML Horrmetoadlenn Wend Conservation Momitoring Centre,
Do Huntmedon Road ¢ ambredec B0ODE UK Fac 4.
NS0T T amas] plantoawome or ok

Studying the genetic diversity of wild rice in India

Another Darsan Imtiative Profect Jhowes promee ol
Jeddine Tieht on weveral epects ol the renctic ba s ot gl
tolerance of a perenoial swild rce, Portoreses coar fata

cody g tats The resalo ot this research undertaken

by the NS, Swaminathan Research Foundaiion in Madras.
India. s expected to help rice breeders locate sources of
salt-tolerant genes and genes tor submergence tolerance.

The focus of this  project.  coordinated by
Mr. P Balaknishna. is on the coliection. maintenance. and
eenetic characterizationot Porterestacoarctata. atetraploid
spectes of tribe Unzeae. P courcrata is important because
it is the only known salt-tolerant relative of rice that has
inherited tolerance to coastal sahinity. Occurring along the
halophyiic belt of brackish waters and deltas as an associate
species of mangroves in South-East Asta. this wild rice
grows vegetatively and produces sceds that are very highly
recaleitrant. It also survives longer times of submergence
In sea water.

After several previous research mitiatives had not
vielded considerable results either on the micropropagation
aspects or on protoplast fusion experiments aimed at trans-
terring this salt-tolerant character into other rice varieties.
researchers decided that the basic problems were due to the
Lack of genetic diversity in the matenal. Durning subsequent
collection visits to the coasts of Goa, Maharashtra and
Orissa the presence of diversity in Porferesia codrctata was
observed even at the morphological fevel.

These findings prompted an investigation at the M.S.
Y-vaminathan Research Foundation. ted by Balakrishna. to
collect and document the variations present in this species.
Initial results on the morphological and physiological
characteristics showed the presence of diversity Studics
were then carried out on ithe genetic diversity using the
PCR-based marker system. RAPD (Random Amplitied
Polymorphic DNA).

Preliminary observations revealed the presence of vast
genetic diversity and the possibility that the nature of
crossability and alteration in tlowering and sced-setting
characters mav be genotype specific. Based on these
results, the Darwin Initiatve has tunded a long-term
research project at the Swaminathan Foundation on the
collection.  maintenance.  and  characterization  of
P coarcrata by using morphological. biochemical and
senetic markers. The work will be carried out in col-
faboration with the Scottish Agricultuial College in the
United Kingdom.

For addisonabinformation. contact: Mr. P. Balakrishna,
Coordinmiator  tor  India. Darwin Iniiative  Project.
AMS Swaminathan Research Foundation, Srd Cross St
Faramant Institutional Area, Madras 6001135, India Tel:
Di-33-235-1229: Fan. 01-44-235-1319.

Birmingham niversity trains Darwin Fellows in

Africa

The first of a series of three specialist courses sponsored
by the Darwin Inittative bezan Jast September at the
Umiversity ot Birmingham. The University has gained
wurld-wide recoanttion tor its 23 vears ot speauthized
traming for developinz-countries scientists i the theory
and practise of plant genctic resources conservation. Fhe
International Plant Genentie Resources Institute and the
Southern Africa Descelopment Comimunity are also particr-
patinz an the project entitfed “Phint consersation and
astained utilization tramine i Soutaern Atnca”

Phe Darwim Fellows attendine the three courses will
recenve traming e plant evploration and  conservation
aratecies Accordme o the tanimg courdinatar,
D Nocel Masted. the course will be divided mio 10 anats
which will coverrelevantaspects ol ccozeovraphy . evsirn

Woace )
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o1 v, and e vitro conservation; ootanical inventortes and
plant identitication: post-collection seed conseryation: seed
handling and storage techniques: and conservation data
managementand analy sis. Maxted savs that the project will
provide students trom the southern African countries.
which are rich in biodiverstiv. but poor in financial and
technical resources. with the skill and experience necessary
tor them to order. collect. conserve ainl utilize their native
botanical diversity.

For additional information. contact: Dr. N. Maxted.
Training Course Coordinator.  School of  Bielogical
Sciences.  University  of  Birmingham.  Edgbaston.
Birmingham B15 2TT. UK. Tel: 44-21-414-3924_ Fax: $4-
20-414-3925 E-mail:  maxted a bhaniac.uk.  (Source:
Diversae, Vol 10, No. 401998

Japanese, Swiss, Germans collaborate with CIP
to save endangered biodiversity of Andean
roots and tubers

“The genetic biodiversity that exists in edible Andean
root and tuber germplasm. and that has been maintained by
native highland communities over the centuries, is nrow in
danger of being lost”. warns Carlos Arbizu. a Peruvian
agronomist who has 20 vears of experience working with
the oddly-shaped. colourful vegetables.

The Biodiversity of Andean Roots and Tubers (AR 15
acoliaborative programme addressing this situatien. Funded
by othe Swiss Agency for Technical Cooperation. the
International Potato Centre (CIP). the German Agency for
Internativnal Cooperation. and the Japanese International
Centre for Agricultural Research. the programme forms an
important  part of CIP’s  Andean Natural Resources
initiative, undertaken in 1992, and of the centre’s Genetic
Resources Program.

Arbizu describes the entical nature of the situation in
Peru. tor instance. where population growth. lack ot arable
iand. over-grazing, soil erosion, environmental contamina-
tion (speciticathy by mining operations). and replacemertol
rative varieties resulting from the official promotion of
modern. high-input agriculture “are destrosing the existing
Andean ecosvstems of which the roots and tbers tormed
a part”. Introduced toods are changing dictary habits and
poor soil manazementis causing soil erosion. Detorestation
is also a sertous problem.

More than 25 species of edible roots and thers were
being cultivated on the American continent at the time of
its discovery by Furopeans in the FSth century . Seventeen
of these were domesticated in the Andes Todas, Peruis in
the toretront of the Amdean countries i ferms of genetic
Jdiversity . production. and crea given to cultination of
Andean roots and tubers, followed By Boliviaand Feuador

After the potato, three tubers toca. ulioco and mashuay
and sty roots Garracacha, vacon, achira, maca, mauka and
ahipa? are considered maest aimportant n ternms of arca
cultivated. Ullaco oen mashua and arracachaare the most
poputar

Thiv highland acriculture has developed at elevation.
between 1,506 and 1.200 metres. mostly on sioping, otten
mhospitable Lind In general. roots and tubers are separated
alttadingdly . with tabers becomine more impaortant af the
higher elevations and colder temperatures Roots, exeept
mucd, are veneratiy adapted o the Tower elevations and
Warmer temperatures

Unnl recentiv, the senehic conservation of these spedies
s been due exclisvels vo selecnion and preservation by

the simallholders since no Goverament or private entity has
been interested in them. Fhey are. theretore. adapted o the
ccologies where they are grown, mostiv in association with
other crops. Conservation over the centurics has been
m suu and 1t oas only in the last decade that oy osiu
and fr veero consenation . methods have  become
important.

While the main thrust of the ART programme s
conservation of Andean root and tuber genetic resources. it
includes work with native potato varieties as well
Conservation efforts encompass three strategies: (1) o1 sttu
conservation at the fammers™ level in the highland
communities: (2} conservation ox sin at research stations:
(3) conservation in field genebanks and i viero culture.

The ART collaborative programme is a torum for
imformation exciange. Reciprocity is one of the muost
common teatures of Andean culture. and the programme
takes into account this way of living and allows researchers
to exchange formation on  the different national
experiences. For instance. Peru is advanced in o situ
censervation. Ecuador has good experience in genctic
v siu conservation but wants to help farmers conserve
biodiversity of their tood crops o i

Some of the highland crops have moved out of the
Andean ecoregion to become economicalls  important
clsewhere. Achira is now grown in Viet Nam. where it 15
processed into starch used to prodece transparent noodles.
' is consumed as a luxury food throughout East Asia and
sells at premivum prices. making starch extraction and
noodle processing major sources of income for people with
as little as 300 square metres of arable land.

Arracacha is vern much appreciated by resource-poor
farmers in Southern Brazil because of its low input and the
hich prices obtained for the storage roots. They are
processed into baby food by Nestle and other companies.
Oca (also called New Zealand vam) has been grown in
New Zealand for the past 20 sears.

Andean women Fave been and continue to be a key
tactor in conserving and increasing the biodiversity of
Andean crops Men may out-migrate temporarthy in search
of jobs, cepecially after harvest. but the women and
children stay behist to watch the tarm and care for the
animals,

Weehly agricultural tairs and market. hine been an
mportant means of  exchanging genetic material and
mereasing genetic biodiversity an highland communities
wed tubers and roots are sold, traded, bartered or
evchanged as gitts, Seed fairs are now beinge promoted by
non-covernmental organizanons (NGOS) ad covernnent
enfenston agents as wavs ef increasing the cenctic dic ersity
of Andean crops Contests are bemng held to see which
tarmer or villace can display the greatest diversity ot
avricultural crops

[yperts avree that documentation ot the acerculturad
svdtemsand indizenous knowledee an the iehLmd
commumticn should be undertaken with ereathasie hecause
of the pressare on the Andean cenetic resonrces and
tradiional hnowledee Phere s much work to dosincludime
researche breeding and charactenization

Vers bittle ot the Andean root and tuber vermpleam o,
conserved o cenchanks as botanical s ced since the flowers
rarcly produce viable seeds Saeatistowor s o the AR
procramme are evaminme whether the work done at IR
on true potata seed s osetul tor undoetandime seed
precction i other rootcan  tubers
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Andean root and tuber crops: altitudes grown and uses

Scientific
name

Common

Crop local names

Altitudes
commonly
arown
(metres)

Uses

Uloco ¢ Ty | uiloco, melloco { Hucus

2500-4000 | Botled in soups and stews. dried.

papalisa tubcrosus medical uses
Ocah ot oz, apilla, thia Ovxalis tnborasa 2300-4000 | Boiled in soups and stews, dried
Mashua mashua. afu, maswa, Tropacloum 2500-4000 | Used in stews, soups. medical uses
v INano tubcrosum

Yacen (R) | peama. Hak“on, vacon.

Jiquania. aricoma

Folvmmnta
somchifolia

10060-2000 | Eaten raw. source of insufin.

rejuvenating properties

Arracdcta
xanthorrhiza

Viracacha arracacha. racacha.
Ry zanahoria. blanca

1300-3000 | Baked or boiled. used in stews and

soups. baby tood. can be dehyvdrated

Macka (R Mirabils

[y sRiAL

chago, mauka. miso

2000-32204 | Boiled in soups. stews

Achira Uy | achira Cusma eduls

0-2300 | Baked. processed into high-value tlour.

leaves used o wrap food

Ahipa tRy | agipa. ashipa Pachyvrhizus

dhipa

1300-3000 | Usually eaten raw. thirst quencher.
leaves. stems. pods and seeds are a

source of insecticide

Maca (R !opidium

mevernls

maca

3800-4200 1 Baked. dried and used o make a drink

R root | wber O corm

The indicenots ichland crops. cenerally crown in
sttt areas woassociation swaith other plants, are mosthy
hards and drcase resistant. However, with increased
movement and exchanee of venetic material among Andean
conntries and cven world-wide, it is essenual to produce
pethoven-tree vermplism. Developmg detecton techmgues
tor vituses i the storage orsans o plant parts s an
miportant area of research,

Characterization of collected accessions - also needed.
At CEP Carlos Arbizu is now working to prepare @ hist of
Jesenprors tor morpholomical characterization ot Andean
ronts and thers.

For addittonal intormation, contact Dr. Mizuel Holle.
o CIP o apartado 3960 Tima, Peru Tels SE-1-366920.
Fav 103505700 el miholle a virzo cipa orepe
Source Taverans Vol 100 No b Toah

Social issues

Genetic engineering of coffee: biotechnology

company brews genetically engineered java —

gene altered java brewing

Oenctic encmeer s at the Calitorma-hased Facooenetics
Corperation were the tird o produce cenetically frans-
ternred cottee plant and recently recened o patent
moditicd plant, md
Grgtss o the moamportant commeere i offee spedies,
o oper cent ot the cdimared ST bidhon
worl bavide market

coverines renetioaly wod. ot

Aooonntne o

P 1

According to Escagenetios, bo-engineered cottee s i
the long-term product pipeline. Fhe andustry’s goal s to
develop vaneties that prodisce coftee beans with lower
cafteine content. plants sath increased pest resistance, and
beans of improved favour and aroma.

Recent advances in biotechnologs offer new potentals
for altering specitic agronomic, processing and consumer
qualities of the cottee plant and beverage. The refeasc ota
new cotfee variets using conventional breedmy reguires
15 to 20 vears. With new cenetic technologies, scientings
can drastically aceelerate breedimg programmees

Larce corporate coltee busers and sellers i the
industrialized world wili reap the greatest benetits from
advancesn genctic engineerning Phe deveiopment ot coftee
vareties with lower catteine content. tor example, wordd
undouhtedly resuft in substantial savings tor maor coltee
processors who now use a chemical process tor de-
catteination of beans Consumiers wotihd also benetit trom
A naturally-decatteinated cotiee bean

Cottee s the developmz world's most valuable
acrienltural export commodity . produced by more than
Sooations e Latin Americs, Aeca and s Wath the
aveeptionot Brazl Colombra Kenvaand Indonesia cottee
oot cenerelbv o plantation crop Tnomost aress ot the
world, cottee eoorosn by smadb tarmers on disceaticd land
holdines Althoneh cenenc encmecning ot cottee s bl in
the carly staees wome researcher care concerned about the
soctal and cconomic impacts o coltee motedhnoloey on
aa!l trmees and rural commumne s i the deselopang
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world. According to o study conducted by the Rural
Advancement Foundation Internarional (Pittsboro. NC.
USA0 the potential nevative consequences include.

Genetic uniformuty Mass propagation of new coftee
clones could exacerbate problems of genetic unitorminy n
commerctal cottee production

Overproduction and iower prices
cottee plants may tacilitate the growth of large-scale cottee
plantations. feading to overproduction and 2 subsequent
drop in cottee prices It s usually the largest cotiee
producers who can attord to adopt new coftee varieties.
and they will be the most fikely to survive a restructuring
in the cotfee economs.

Iranster of production - Overall. the application of new
bratechnologies to cottee could facthitate a tundamenta!
shitt o large-scale coftee growing plantations 1 the
developing world, The largest cotlee producing nations.
Brazthand Colombia. will continue to Jominate. while the
small robpc-producing mattons principally - African
countries). where cottee 1s grown predominantly by peasant
tarmers, will sufter the greatest losses. (Source: Afrecan
Diversiv, Noo 10, October 1994

Attitudes

The pubtic assesses rish i a much ditterent wav than
the expents. na classic study citedin the New York Times,
Dro Paul Slovic of Decision Research in Oregon. USA
ashed 40 members of the US League of Women Voters and
IS experts in risk assessment to rate 30 difterent activitices
and technologies a ranng of 17 wouid indicate the highest
risky

While extimates of rish were comparable tor things fike
posticides ana construction work. they varied widely in
other arcas. For example. the experts rated nuclear power
at " 207 while the T easue members put it on the top of the
danges fist In contrast, the experts put Neravs relatively
high on therr Tisto at 770 compared w the Feague. who
rated them at 207

Accordmy to Slovic, public perception to a given risk
can beampliticd by several factors mcluding sdverse news
mednrcoveriee or spectacularinerdents Bhe the Chernobyd
nuddear reactor or the chemical plant in Bhopal. India,

Rishs that are bevond people™s controlare viewed as the
moere dancerous Henceo shune s more aceeptable than
tood preservatives Risks that are untarly shared are aiso
inore unacceptable fa manitestation of this i the “notn
my back vard” svndrome)

Natural riskhs are more acceptabic than the man-made
vanety, For example. naturatlyv-occurmme radon cas i sour
hasement s more acceptable than radon cas from uramum
mine Gahmess even thoazsh they mas pose identical risks

New technolozies are also viewed with more suspicion
than older methods A tram wreck mas bare™s piyue the
public mteresto while an acadent i g recombmant DNA
fabarators nueht create a clamour tor the Governeent to
chimp down and tehten reculations

Slovic wavs human psycholors worke aeainst building
trost Nevative esents are remembered much more visadhy
and people are more w2t to bebiove bad news and e ot
more wereht Foroexample, o anmal testime shows
sthatance o aates the resalts are discounted. while it the
cune stadsy andicates the sabtance canse scancer s crted
aecohid trath oNource The b Broane i Brdletin, Vol
oo September 1990

Mass propagation of

Regulatory issues

Biosafety regulation

Whereas by now most industrislized countrics e
adopted reculations concernimy the sate handling ang e
of genetically engineered organisms. most developins
countries sull fack any regulations i this tield. The.
imbalance s already stiulating companies to test ther
botechnology products 1 the South. rather than m the
North. Faced wii many examples of such tesany, there is
aclearneed tor a binding regalatony mechanism to ruic the
testing. release and rade ot gencticaliy moditicd orgarisms
tGMOs) This s offen due to the Hnvted financi and
technological capacities ot the reculatory authorities oo
these countries As b consequence. an moredsimy number ot
companies from the US and Furepe prefer 1o condudt
refeases of GMOs in countries which e no reculstions
in place tsee tabley

Thus asis the case with mans other dangerous o sk
substances and technologies. there is a regulatory mnbaiance
between developing and developed courtries And ~trict
regulations o one country or certain pars of the warld
may have the errect that operators tlee to the countrices
whose regulations are less strict or who have no regulations
i place and or no capactty w0 control comphance with
regulations. This regofators vacuum and imbalance s one
of the major arguments used by many Governments and
NGOs for a biosatety protocol under the Consentron on
Biofozical  Diversinn - (CBID
December 1994

A7

(Sourge: Nocd e

The need for biosafety protocol

Phe current regulators imbalance serves no one eveepr
periiaps those who are interested in quich and uncontroiled
testing of GMOs Tt endangers the human health and
environment i countries abused a testng ticld The VR
Roval Commission on Fovironmental Poifution exeos o
this concern alreads i ity 1989 Report on the R lea-c ot
GMOs to the Enviconment: "I any country alfow ciolen o
to be carried out without thorouch scratme . conrmal and
montoring there will be o consequent rsk o the coviron.
ment ard 1o health m that couniny and more wadeis

The recogmtion ot the need o
harmonized satety resafations ded o the mda e o
Amncle 19 0 Wnnthe Biodinersits Convention Nocoidir ot
this proviston:

mternatonals

“The Parties shall conader the nead or and modaires
ol i protocol wetime out appropriate procedure il
invo o partenlars advance mtormeaed aosesmerr o the
field of the sate transter handiime and usc ot e oo

modificd orcanem reaaltne trong biotechneloes o

may have adverse cftoot on e conenoatien

atanable use of biotocical dive

In order o tacihitate the consndoration o the oo
and o modaliies of a0 boaaten
Artiche PO Sythe Pseciine Dnecter op D NER bl b
Tl an Eaport Paneb whach vy regatedb el
SIS ER N
Aavreement. and metraments oo bogters e magenes ot

profocel paracant T

teport on thi 1 e N T N S I FY B KL
e Panclmomberccondbade i o et O e
Ponatety aoreement et o ot s etoad gree e

prrpose of trensthened rormatnnl Coopenien oo
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RELEASE WITHOUT REGULATION
Field tests with transgenetic plants in Latin America

(1989-1992)

No. of
Yoar Country Company Crop trials Trait
Guatemala Asgrow (USA) Squash 1 Virus resistance
1989
Puerto Rice Monsanto (USA) Soybean I Herbicide tolerance
Menco Calgene (USA) Tomato 1 Long shelf-lite
1990
Pucerto Rico Monsanto (US:A) Soyvbean 1 Herbicide tolerance
Mevico Campbell Sialoz (USA) [ Tomato 1 Bt insect resistance
Calgene {U'SA) Cotton 2 Herbicide wlerance and Bt msect resistance
Ciba-Geigy (CH) Maize I Marker gene
Argentina o . .
£ Monsanto (U'SA) Soybean ! Herbicide tolerance
Domin. Rep. Monsanto {USA) Soybean | Herbicide tolerance
1991 Costa Rica Monsanto (USA) Soy bean i Herbicide tolerance
Calgene (1SA) Fomato 1 Long sheli-lite
Chile L -
1CE PetoSeed (UK USA) Tomat.,
Bolivia Calgene (USA) Cotton 2 Herbicide tolerance and Bt insect resistance
Pucrto Rico Monsanto (USA) Sovbean | Herbicide tolerance
Calgene (1'SA) Cotton 2 Herbicide tolerance and Bt insect resisance
Monsanto (UNA) Sos bean 1 Herbicide tolerance
Argentina
Maize 1 Marker gene
Ciha-Gergy (Cily Canola
Sugar
beet
Campbell Sinaloa (1'S3) Fomato 2 Bt insect resistance and long shelt-life
Vievico CINVESTAV Potato ! Virus resistance
1992 Calgene (USA) Fomato 1 Long shelt-life
Sovbean I Herbicide tolerance
Costa Roca Monsanto (1U'SA) Cotton 1 Herhicide tolerance
Maze | Herhicide tolerance
Puerto Rico Monsanto (USA) Soyvbein | Herbicide tolerance
Soyhean ! Herbierde tolerance
Rehize Monsanto (USA) (Coiton i Herbrende tolerance
Maize ! Herbicide tolerance
Bolivia Univ o Venezuela CIP Potato | Cold tolerance

Compiled by CEAT Clearmghouse & GRAIN from W R Jatte, 1993

/'41,&'(' /6
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tield of biotechnology and biosatety 1s best served by the
adoption of a legally binding instrumert.

During the last governmental meeting on the Conven-
tion. held in June 1994 at Nairobi. the discussion on the
need tor a protocol on biodiversity became one ot the “hot”
issues. A few developed country representatives. fed by the
US delegation, opposed any action that may lead to a pro-
tocol. assuming the industry position that any such action
should be based on “sound scientific evidence™ and not on
what hard-line biotechnologists consider “misrepresenta-
tions and distortions”. This pos:itior contrasted with con-
cernedexpressed by third world country representativesand
NGOs about ethical. socio-economic. safets and regulatory
considerations. Fortunately. the vast majority of delegates
including a unanimous position from Group-77 and China.
were of the view that immediate work on a Protocol on
biosatety should begin. The Conference of the Parties to
the Convention now has the responsibility and opportunity
to take the internationallead in creating a sate environment
for the handling of GMO:s. including the following criteria:

- That a Protocol on Biosafety under Article 19 (3) of
the Convention be set up:

- That such a Protocol should cover domestic handling
and use of biotechnology as well as inter-state transter
of GMOs:

- That such a Protocol should include an Advance
Intormed Agreement procedure which should apply to
all transters ot GMOs:

- That the Protocol should also deal with socio-
economic impacts biotechnologicalproducts may have
on developing as well as on industrialized countries:

- That in order to eznsure international recognition of
safety principles set out in the Protocol. States Party
to the Protocel sheuld han import and export of
GMOs or products containing or consisting of GMOs
fron, or to States not Party to the Protocol.

In the meantime. as requested by many NGOs and some
Governments. a moratorium should be declared on any
turther fi2ld testing ot GMOs. (Source: Sceedling, December
199.1)

issues of biotechnology safety and regulation

Stigmatization over biotechnology 's safety has caused a
curious twist in public policy. savs Mark Cantley of the
Organization of Economic Cooperation and Development.
Scientifically, it is safe. e, as safe as other genetic
manipulations.

But opinion polls indicate the public does not perceive
it as such. One response is to crect special regulations
intended to reassure the public. The new regulations are
intended to protect hiotechnology from the public. rather
that their proper role of protecting the public from
hiotechnology.

Cantley s comments concluded the Third International
Svmposium on the Biosaferny Results of Field Tests of
Genetically Modified Plants and Micro-organsamys. held in
Monteres. CAL USA during November 1994,

Mixed messages contuse the public. undermine rational
and science-based regulation and choke off public aveess to
the benetits of sate and etfective biotechnologies

Satety issues challenge teachers and communicators
from universities and industry n several wavs detin-
ing satety, distineuishimy between safety and the feehing
of safety Caccommodating peopic with profound concerns

untounded by the avatlable data: clanfving criteria tor
assessing satety: and assessing public pohcies that would
cenerally prohibit or specitically penalize the commer-
cialization of safe and eftective products.

There 1s another specitic challenge tor teachers:
biotechnology is often cited as a vehicle tor teaching about
the role of ethics. morality and social obligation m scrence
While student interest and the availabilits of case-studies
make biotechnology a good vehicle. it 1s not  and should
not be presented as - -the sole technology intused with such
issues. Clearly biotechnology is a case-study tor developing
critical thinking in students. but to focus all “Science n
Society” issues on biotechnologs talsels implies that those
issues are unique to biotechnology.

Assessing the satety of the field release of transgenic
plants and microbes is a contentious tash entancling
principles of science. the piagmatism of commerce and the
politics of government.

Being understandable to all requires being clear in the
criteria used to detine and assess satets. While screntists
tocus on risk measurable by experiments. policy makers
also usually consider the public’s fecling for satety
Accommodating protound concerns unfounded by the data
taxes the wisdom of public officials and requires the
vigilance of scientists to ensure that concemns about the
feeling of safety are not confused with the actual
assessment of risk.

It the conclusion that recombinant DNA - poses no
special risks is accepted. then the criteria used to evaluate
the risk of products of recombinant DNA would be the
same criteria used to ervaluate products ot raditional and
familiar genetic moditications. The teeling of safets may
not be the same. but the risk-assessment principles would
be the same. Even it those principles are not clearly stated.
one can ash a critical question: Are transgenic organisms
tested with the same scrutiny as other geneticalls moditicd
orzanisms? It not. why not”

Anincrease in the number of tield tests world-wide and
a spate of new products clearing the tinal hurdles 1o
commercialization.have spiked interestin improv ing public
understanding of biotechnology in the hope of increasing
public acceptance of hiotechnology  products. Clearly.,
public understanding will not in itselt cause public
acceptance, which is a tunction of both information and
values. An improved understanding of the scrence will not
necessarily change values

People chaose to reject a new technology tor severat
reasons. including misintormation that leads to mcon-
ceptions, as well as well-informed people rejecting a foel
because it is inconsistent with their values To some people.
new technologies such as recombimant DNA are taboo,
Taboos are real and can be protound. but they are capri-
cious and not bounded by reason, One 1 Tett ashine
taboos are sound principles on which to base public
policies that restrict hiberts or demand compuisors action
against a person’s will,

Aninforined public is less Tikels to rejectbiotechinoloss
products because of nisconceptions. An myvolved public i
fess likely to reject biotechnelogy products becatise o1
teeling of erclusion from the process of assessing ety
An o miormed public also v more Bhely 1o participate
cttectivels in the debates Addressimg satety msues and
reculations is o kes component ot that debate oF xtracied
from Cienctie Fasrncerons Sews, December [o494
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General

Tool-box therapy

Rhane-Poulene Rorer tRFRY claims to have created the
world's first biotechnology network o accelerate the
discor 2y and development of cell and gene therapies.

The network consists of 14 companies and research
organizations which with work with a new division of RPR
called RPR Geneell The company believes the network can
be a world feader in cefl and gene therapy . according to
Joset Bossait. in business and market development at RPR
Geneell Geneedi s mandate 15 to make gene theraps work,
hie adds. Although RPR will spend about St million per
annum on the network. Bossart stresses that more funding
i~ avanable if necessan to access new technologies.

he Ttool-boxT ot technologies will mican RPR can
bring products to market more rapidls. but it will not be
tree to pich and choose trom its partners” porttolios. as the
agreements cover only specttic areas of research.

Network partners will have accessto RPRs world-wide
chinical. regulatory and manufacturing wams to decrease the
tume i gering products to market. RPR will tund all
chnical trials. The contributing partners will share in any
commercial success the products may have.

Logether. the neiwork members have six therapiesin the
chime, aimed at HIV. leuhaemias. bone marrow transtu<ion.
renal cell carcinoma and cancer of the central nervous
svetem. Threeanti-lung cancer acents are tolowing closels
behind (Eatracted  from Chemusery & Indusiry
21 November 1994)

Molecular Simulation Laboratory to open at

RMIT

American. Japanese and Australian sottware companies
have goined with RMIT 1o establish o Molecular
stmulation and Design Laborators which will have a key
role 1 Australian pharmaceatical. plastics, chemical and
metaly industries The RMIT feborators wall provide
tacthties tor mdustrs -linked  rescarch into polymers.
chemicabs and bro-medical products. Seminars and training
i meiccular modelling will be prosided o Australian
mdustries, rescarchers and RMET'S own sitdents

Computational modelling of materials at th molecular
and atomie scale v established as an important tool in
research The combination ot hieh-powered  craphical
computers and computational chiemistry mahkes it pessible
te ~imadate and predict how molecules night behave in
Liboratory tests betore a material s syothesized or parnttied
thatactedtrom fusiralswm Biotechnology Vol 4 No. 4
Aurnnt fwah

“Bio-piracy” puts pharma and food firms under

fire

Precure s mountime tor pharma and tood  mulu-
mattonads tocompensate developmy countries tor the use of
phint pecres Hard on the heels ot the recentis aereed
Brodiveraty trears o report® commissioned by the Paited
Nations Desclopmeent Provramme 8 NDPY clums that

Prospinacs the devetopine countries” Lick o rosadty

Crapvvronre pndprcnous  hnowicdoe  teorating:
racosistenn of oiovareen. compiled by the Rural
Vv ancement Foundatton International tor the TNDP

payment tor tndigenous use of plant species
developing countries ot $3.4 billion per year.

The report estimates the value of third world plant
species to the pharma industry alone at more than
330 bithon per vear. “While more than 90 per <ent ot the
Earth’s remaining biological diversity is located in Atrico.
Asta and South America. indigenous communities that
have developed and nurtured such  diversity  are not
acknowiedged  much less compensated - for the material
and local knowledge that s i en trom them™. it points
out.

The inequality 1s exacerbated. it sayvs, by the growing
use of patents which grant exclusive protection to Northern
corporations and researchers for matertal or know fedge that
originated n the South.

The report cites 100 specific examples of major
agriculture . d drug companies profiting from products
derived wholly  from plants. fungi or bacteria trom
developing countries.

Examples show up the “unotticial” collection methods
emploved by the multinationals.

In calculatuing the cost of “bio-piracy ™ to developing
countries, the report ackpow ledges that there has also been
uncompensated prrating of agricultural chemicals and
pharma compou, Js trom industrial countries by developing
countries, which 1t estimates at losses to the North of as
much as $2.7 billion per vear.

fhe UNDP  has already  berun consulting with
ndigenous  people’s  organizations  on  strategies  tor
preserving  traditional hnowledge  and  gaining
acknowledgement  tor  their  contributions.  (Source:
European Chemeical News. 7 November 1994

is cheating

1995 ATCC Laboratory Training Workshops
The American Type Cualture Collection (ATCCY 1+ 2
non-profit orzanization set up as an intermnational reposirory
tor biological cultures. Part ot ATCC's mandate 1, to
provide education in the tield of microbiology. ATCCTS
Lahorators Workshop Programme is part of the fultiiment
ot this education mandate. They have been ottering “aands-
on” trimng procrammes tor the past 13 vears. At least
1) per cent ot each workshop mvoelves hands-on tramning
and the remainder of the programme is devoted to lectures,
Readers may be able to benetit from these programmes.
Basic techmiques in molecular mycobacteriology.
18-21 Apnil 1995
Invuro toniology
2528 Apnl [vos,
Cell culture and  hybndomas: quality control and
crvopreservation techniques, 10-12 May 1995,
Freesmne and  freeze-drving of mucro-orzanisms,
17-19 May 1095,
Fermentation nucrobiology . 2328 July 1995
Thirteenth Annual Biotechnology Patent Forum.,
2125 August 1995,
Anacrobie bacteriology . 7-8 September 1995 and
Microscops photocatcrography, 20222 September 1995
For mtormation on A TCC workshops contact ATCC,
Waorkshop Coordimator. 12301 Parklnen Drise. Rockville,
MDD JO8S2 USA el 30125025500, Fan 301-8160-430.

techmgues and  applications,

Frenchconferencehighlightscontrolled-release

methods

Drov an b vaceme developers have lonye recovnized the
potential of controlled-releasetechnologs tormprosing the

IR A
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satety . efticacy and cost-ettectivenessot their products. But
such delivery technologies may be ever more .ital to the
success of products designed tor agricultural use. where
coasistent efficacy and ease of administration are critical
concerns.

The need tor better controlled-release sy stems for insect
control and animal health was a key topic at the recemt
Controlled Release Society’s Twenty-First International
Sympostum. held at the Acropolis Convention Center in
Nice. France.

A growiig interest was noted on the part of farmers in
biorational pest-control products for several reasons.
Biorational products offer a means to control insects that
have developed resistance to conventional insecticides.
Bivrational products are often safer than conventional
msecticides - -tvpically.  biorational  products  avoid
restrictions on harvesting. cause no harm to beneficial
insects or contamination of the environment and are not
harmful to plants. With regulations restricting or
eliminating the use of many conventional insecticides.
biorational control may soon ofter the only means available
for subduing some insect pests.

Despite the technology’s benefits. however. sigmificant
improvements are needed before biorational pest-control
methods are likely to gain widespread use. For example.
while pheromones that disrupt insect mating have been
employed as successtully as chemicalinsecticideste control
severa: important insect pests. their use is still confined
primarily to niche applications. Pheromones must be
applied prophylactically to crops before insects appear and
then continually throughout the growing season. Thus. a
vear-long commitment to the technology is required.

Growers must also learmn hew to use pheromones
properly in order to achieve control. This is in contrast to
most traditional insecticides. which can be applied in
response to an outbreak.

For pheromone technology to achieve widespread use.
two key improvements must be made. First, the cost of
pheromone treatments must be reduced so that their use s
ceonomically compelling rather than economically compe-
tiive. Sccond. more consistently  effective long-lasting
tormulations must be developed so that the products can be
applied using conventional agricultural equipment and
practices.

Among the technologies being developed for pheromone
delivery are protective coatings. microencapsulation and
microporous beads of various sizes and release profiles.

Biological insecticides that use bacterial toxins. insect
viruses. fungi or nematodes to control agricultural pests
could also benetit significantly trom controlled-release
formulations. Most current products are easily degraded by
light, heat and or desiceation. Theretore, new formulations
that improve product stability and extend the length of time
during which the produci is eftective are being actively
sought by many companies.

Livestock breeders should also benefitsignificantly trom
controlled-release technologies that reduce the amount of
handling required for vaccination or treatment of animals.
Traditional veterinary vaccines involve an initial dose of
antigen followed by one or more booster doses. A single-
dose vaceination system could reduce both the time
involved and the cost of animal vaccination,

Protecting animals from infections when they are
shipped or kept in close proximits. as in teedlots, is aiso a
chatlenge. Animals are arfected by many agents that enter

the host through the nasal passages or other mucosal
surfaces.

While vaccines administered by injection stimulate
circulating antibodies. these antibodies do not necessarih
prevent the attachment and invasion of microbes. Vaccina-
tion at mucosal surfaces is the best wav to stimulate
effective local immunity. Orally active vaccines delivered
to animals in feed or water provide a relatively easy. cost-
ettective way to accomphish such mucosal vaccination.
Because the mucosal immune system is interconnected.
stimulatiori of gut-associated mucosal Ivmphoid tissue
(GALT) results in immunity at mucesal sites throughout
the body. Controlled-release formulations also provide the
means for improving nutrition in cattle and sheep by
protecting fragile amino acids used as feed additives tfrom
degradation in the rumen. (Extracted from Genenic
Enginecring News, September 1994)

Gene therapy market predicted to top $2 billion

by the year 2000

A new Frost & Sullivan (Mountain View. CA, USA)
report predicts that the gene therapy market will emeige in
1997 and generate $2.6 billion in world-wide revenues by
the turn of the century. By 2000. about 48 per cent of the
marhet’s revenues will be generated by cancer treatments.
30 per cent by treatments of genetic diseases. 1 per cent
viral diseases and 7 per cent anaemias. tforecasts the report.
“World Gene Therapy Markets™.

Although most experimentation thus far has focused on
ex vivo procedures. a growing number of companies are
developing in vive gene therapy and pharmaceuticals, and
the first in vive treatments have entered ciinical trials. The
report points out than in vivo therapy promises to be less
costly and cumbersome than ex vivo procedures. which
require removal and treatment of patient cells. tollowed by
their reintroduction into the patient.

Based on current developmemal activities, there is a
significant probability of gene therapy treatments reaching
the world market by the year 2000 for, in addition to brain
tumours, malignant melanoma, leukaemia and kidney.
breast. colorectal. liver. prostate. ovarian. lung and bladder
cancers. according to the study.

Viral discase research is concentrating on AIDS treat-
ments. Gene therapy approaches to viral disease focus on
inserting genes for viral antigens to increase immune
response. genetically modityving Ivmphocytes to enhance
their ability to direct and destroy viral particles and
infected cells and implanting genes to confer resistance to
certain viral infections. Besides AIDS, the therapy most
likely to reach the market by the vear 2000 addresses evto-
megalovirus ifection in immunocom-promised persons.

There are currently more than 60 gene therapy trials
ongoing or planned world-wide. and this number will
increase rapidly. predicts the report. which notes that the
treatment of human disease by gene therapy mosed from
the theoreticalto practical realm with the first trial in 1990,
(xtracted from Genene Engmecring News, 15 September
199.4)

Exchange changes to benefit bioscience

Plans tor a pan-European Nasdag-stvle stock exchange
to focus on entreprencurial companies and further relasa-
tion of the London stock exchange histing rules could make
it casier for the UK broscience industry to raise finance in
the future. The UK has the best chimate in the world for
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biosciences, delegates at the Business Issues for Bioscience
Compantes conterence held in London heard. but the so-
calied e ity gap” remains a major concemn.

The Lendon stock exchange rules were amended in
1993 to allow research-based companies to raise finance
through a hsting while their products are still in develop-
ment. However. many in the bioscience community—and
particularly the venture caputalists -—believe that relaxation.
through the so-called Chapter 20. has not gone far enough
or in some cases that the new qualifving requirements are
inappropriate.

The only real alternative to the London stock exchange
1s widely regarded as the North American Nasdaq system.
A third alternative could be a pan-European exchange of
the quality and status of Nasdaq. which would have a
separate identity as a higher risk higher returns market.
with Nasdag-tvpe trading and market surveillance. Full
disclosure of information. as required under the Nasdag
listing rules. would be a principal requirement. (Extracted
trom Europear Chemical News. 31 October 1994)

Germ warfare ban talks planned

Nevotiations on measures to strengthen the 1972 treaty
outlawing biological weapons started in January 1995,
After two weeks of difficult talks in Geneva. some
80 Governments agreed to set up an ad hoc group to draft
propuosals on verification. anti-cheating measures and other
compliance issues. According to the Finuncial Times, the
industrialized countries are keen to see the group—which
is open to al! 131 country members. - pushing ahead with
a protocol for approval at the next treaty review conference
in 1996. Some developing countries. on the other hand.
want to proceed more cautiously. (Source: Biotechnology
Bulleun, October 1994)

Saving endangered species

Scientists estimate that 30 plant and animal species are
disappearing dailv around the world: some of these species
might never have been identitied. As tropical forests are
being destrosed rapidly. through timber exploitation and
improper farming practices. some economically and ecolo-
aically important species are threatened with extinction.
Some of the endangered forest species have. however,
found a haven on the 1.000 ha campus of the International
Institute of Tropical Agriculture (1ITA) in Ibadan. Nigeria.

The tounders of IITA were persons of unusual vision.
They recognmized nearly 30 years ago the need to make
sustainability. and conservation of natural resources
including biodiversity. a major goal of tropical agricultural
rescarch — a goal that has only recently become widely
appreciated and accepted.

Thus, in 26 vears of its existence, [TTA has accumulated
a wealth of scientitic mformation on, and developed tech-
nologies for, sustainable [and management. soil crosion
prevention and control, and stable alternatives to the
traditional sy stem of shitting cultivation.

As regards conservation of biodiversity, the Institute’s
Geneiic Resources Unit holds the most important genebank
in Atfrica, and its collections of cowpea varictios and
related wild species. and of Bambara groundnut are the
largest in the entire world. The Tt also mamtains large
cotlections of rice species indigeraus to Atrica as well as
ol other major crop plants. This etfort ensures that,
recardiess of desert encroachment. massive deforestation,
forest tires, Toods and droughts, usetul crop genes will be

available tor use by scientists and farmers of tuture genera-
tions. (Source: Developmentand Cooperation, March 1994)

Boom times expected for agricultural biotech-

nology

Sales of agriculturai biotechnology products in the USA
will boom. trom $108 million in 1993 to $1.8 billion by
2000. according to Frost & Sulinan (New York). The
consulting firm says biopesticides --now about 94 per cent
of the market--will make up only 16 per cent of the
business in the vear 2000. Frost & Sullivan savs growth
hormones will make up 43 per cent of the bustness. while
transgenic organisms and tissue cultures will account for
28 per cent and 10 per cent respectively. (Source:
CHEMICALWEERK. 17 August 1994)

Europe to lose biotech investment to USA/

Japan

Europe is set to lose out to the USA and Japan on
tuture biotechnology investments by European companies.
Regulatory constrainits and worries about public perception
are driving investment away. concludes the first in-depth
surves* of the economic impact of biotechnology n
Europe. Yet the survey also suggests that the application of
biotechnology 1s more widespread in Europe than has been
evident from previous survevs, with dependent sales
estimated at Ecu 38 billion - some { per cent of European
GDP.

According to tne survey. only just over 40 per cent of
companies” future investment is destined tor Europe.
compared with 38 per cent of previous investment. The
main gainers are the USA  which will take some 43 per
cent of investment — and Japan which will increase from

just under 10 per cent to I3 per cent.

Perhaps not surprisingls. the survey concludes that the
main tactors influencing the location of investment are the
availabiliny of skilled statt and regulatory constratnts. as
well as the proximity of appropriate screnfific imstitutes.
Particularly in Germany. regulators constramts and public
opposition were found to deter new investmer!

Factors cited as the main regulatory consirarar~ included
product approval delayvs (which were meptioned =y 70 per
cent of respondent companies) and lack of adediisie patent
protection (mentioned by almost 60 per centy Ditveutties
with planning site approval and product fiabilins abso
teatured strongly.

According to the surves. the European mark. for goods
and services which are dependent on biotechnolosy 1
currently Ecu 38 hillion,

Overall crowth estimates vary widely s alarge proportion
of firms view sales as bemg essentially et to the scar
2000 white. at the other extreme. somie 20 per centof com-
panies expeet sales to more than double over the same
period.

Given the cconomic significance of biotechnology, the
surves sets out a challenge to Furopean pohicy-makers
Many of the areas of regulatory constraint can be changed
by government action. 1t notes “Industry can plas ats role

¢ Brotechnology secomomic impact im Furope asuryves

of s tuture role e competinvencss, published by London-
based consultaney Frnst & Younye wath support from the
sSemor Advisory Group on Brotechnology (SAGH),
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in improving the image and knowledge of appitcations ot
biotechnology. but the creation of an embracing climate in
areas such as training. support activities, central tunding of
basic research and providing innovative means for accessto
capital are the prerogative of government”. (Source:
European Chemical News, 10 October 1994)

lICA's policies for the development of agro-

biotechnology

The Support Project for the Formulation of Policies for
Agro-biotechnology Developmentis part of the Programme
tor Technology Generation and Transfer of the Inier-
American Iastitute for Cooperation in Agricu'ture ([ICA).
One of the project’s first sieps was to generate basic
information on the region’s state-of-the-art  agro-
biotechnology. The outcome was the creation of a
biotechnology programme coordinated by South American
Southern Cone countries and the establishment of
phytogenetic resource networks for the Middle American.
Andean and Caribbean regions. Studies on the strategies of
a significant number of the regton’s enterprises dedicated
to agro-biotechnology was another achievement. and was
tollowed by the oublication of several volumes of the
Laun American Biotechnological Industry Directory. In
colleboration with the Pan American Health Organization.
several guides on biosafety issues were released. as well as
ditferent activities ot this nature undertaken by various
countries.  Another important step was taken through
establishing a regional consensus concerning the need to
introduce  systems  and  mechanisms  for  protecting
intellectual property nights in the field of agro-
brotechnology . (Source: Boletin de Biotecnologia. Vol. 11
No. 1. July 1999)

REDBIO '95: Puerto Iguazu, Argentina

The Technical Cooperation  Network  on Plant
Biotechnology  (REDBIQO). sponsored by FAO. was
established and has operated since 1991, The main
objective of the Network is to develop a mechanism
for harmonizing and promoting knowledge for the
application of plant hiotechnotogy to the solution of
production problems that affect Latin American agn-
culture.

Specitically. its objectives are:

- Promaote the formulation of national polictes:

- Encourage exchange of knowledge. technologies and

hiologic materials:

- Sponsor regional training activitics:

- Develop cooperative projects hetween laboratories of
the region and centres of excellence at the world
level:

- Promote preparaiton of a code of conduct on plant
biotechnology.

The member laboratories of REDBIO have proposed
holding a technical meeting every three vears as a major
event of REDBIO. Argenting has been selected to host the
Secomd Latin Amenican Mecting on Plant Biotechnology
(REDBIO 9%y,

The objectives of the mecting will be:

- Disserminate and discuss progress i the generation of
knowledge and biotechnologices for the improvement
of agricultural production i Latin Ainerica and the
Caribbean;

- Present results and promote projects and policies in
favour of the development of plant biotechnology .

- Promote the gathering ot young researchers and
students of institutions of the region with renowned
specialists from universitizs and centres of excellence
at the world level:

- Promote iateraction between the academic sector and
the private sector:

- Discuss the socto-cconomic and environmental impact
of the application of new biotechnologies in the
region.

REDBIO will be organized m tour subject matter

blocks:

. Agn-biotechnologic Development

II. Sociv-cconomic Development and Environment
Iil. Academic sactor Private sector interactions
IV. Biotechnological Progress by Crops (Workshops).
For more imfumation. contact:  Southem  Cone
Coordirator. Dr. Alejandro Mentaberry.
INGEBI-CONICET. Obligado 2490. 1428 Buenos Aires.
Argentina: Fax: (34-1) 786 8378).

Biotecnologia Habana '95

The Center of Genetic Engieering and Biotechnology
(CIGB) in Havana. Cuba is organizing ~Biotecnologia
Havana "95:. New Opportunities in Plant. Animal and
Industrial Biotechnology ™. Co-sponsored by UNESCO and
FAO. the conference will be held [2-17 November 1995,
at the CIGB headquarters in Havana. and is dedicated to
the application of biotechnology to plant. animal and
industrial production.

Three parallel events will take place during the scientific
programme:

Biotechnology  Applied to Animal Production and

Health

- Biotechnology applied to animal improvement:

- Vaccines and drugs for veierinany uses;

- Diagnosis applied to amimal production:

- Use of transgenic animals as “biofactories™

- Use of transgenic animals as biomodels:

- Embryology and biology of development.

- Biotechnology applied 1o aquaculture.

Biotechnology Applied to Plant Production

- Plant tissue culture applied to agriculture and to the
production of useful substances in plant cells:

- Biofertilizers and biopesticides;

- Diagnosis of diseases in plants;

- Molecular  markers  and  their
agriculture:

- Genetic engineering applied to agriculture: genctic
transtormation: resistance to plagues and discases:
qualits improvement ot agricuitural products.

Biotechnology Applied to Industry

- Fermentation. scaling. recovering and purnification of
proteins trom genetically moditied organisms:

- Bioreactors: hinctics of transtformation and calculation
ot industrial bjorcactors;

- Giene expression in industrial micro-organisms:

- Bioconversion and biodegradation,

Immobilization ot cells and enzvmes,

- Production of industrial enzymes,

In cach event there will be poster sesstons, short oral
communications, ssmposiums and round-tables with the
participation o nvited  lecturers. Fhe  round-table
discussions will cover the following subjects

- Patents and  regulations for the applicatton of
hiotechnologs to agricultural production;

application  to
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- The commerce of biotechnoiogic products;

- Opportunities of biotechnolozy as a source of
economic and social development.

Inscription fees:

Delegates: 325.00 USD tprivate sector)
230.00 tU'SD (academic and
government sectors)

130,00 USD (students)

Non-delegates: 73.00 U'SD

Commercial Exposition

Parallel to the scientific sessions. thers wiil be a
commercial exhibit of reagents and equipment related to
these subjects.

For more information. contact: Organization Committee.
Biotechnology Havana "95. P.O. Box 6162, Havana 10600

Cuba: Telex: 51-2530 CUSABIOT and 351-1072
CUBACIB. Tel.: 53-7-218008. 216444, 218164, 216832,
Fax: 53-7-218070. 336008. E-mail:

!
biot93 @ ingen.cigb.edu.cu.

Biotechnology Advisory Commission

The recently formed Bictechnology  Advisory
Commuission {BAC) was set up as a rasuli of a biosafety
workshop held in December 1990 at Sigtuna. Sweden. At
this workshop. the participants considered a proposal for an
independent international biosafety panel. This panel would
providc advice on request with respect to the release of
genctically modified organisms into ihe environment. It
was agreed that the idea had merit and that an advisory
panel on agricultural biotechnolegy should be created. It is
important to note that developing nation participants argued
strongly that they needed impartial advice on the scientitic
appropriateness of proposed biotechnology approaches to
their particuiar national goals and the steps that should be
taken when evaluating these proposals.

The Stockholm Fnvironment Institute agreed to provide
a base for the formation of such a commission. In the
ensuing three vears. financial support was found through
grants from Swedish donor agencics. from the Rockefeller
Foundation and from internal Institute resources. Fifteen
intermationally recognized scientists and legal experts
volunteeredto constitute the advisory body. These members
have a wide range of experience in scientitic and other
disciplines including applied ecology: ecological genetics;
microbiology: molecular biology of plants and micro-
organisms; entomology: genetics: marine biotechnology:
and plant pathology. as well as intzmational cnvironmental
and regulatory law and economics. Equally important is the
fact that all of these members have considerable experience
in the development and implementation of biosatety
guidelines and regulations.

The Commission has been working out of its office at
the Stockholm Environment Institute. A secretariat has
been formed and a full-time executive secretary is in place.
The Commission has established procedures that it will use
to provide assistance. In response 1o specific requests. for
cxample how to assess the biosatety of a proposed field test
using a genctically modified organism, the BAC will evalu-
ate the proposal and provide the results of that evaluation
in a report. Any advice offered, of zouise, will be hased on
background data that is provided from the applicant
information ohtained through special sources. for example,
ad hoc task forces sponsored by the Commission, and the
collective kinowledge and expericnce of the members.

It s ‘ntended that any  dvice given will be o a form
that is useful te regulatony authorities in their deciston-
making process. It should be made clear that the advice
itselt is not intended to be a regulateny deciston. In tact,
the BAC s not in a posibon to make those hinds of
determinations. The Comnussion will, however. iy to
formulate the advice tn such a way that it will be usetul o
those who are making these decisions. Since the BAC 13
being supported by the Stockholm Environment [nstitute
and outside ftunding agencies. it will be possible to
maintain 3 completels  impartial  view  in these
evaluations.

Finalily, some supplementary activitizs anticipated being
available through the Commission in the near ruture may
be the construction of a variety of information databases
and electronic data resources. for exampic. by UNIDO.
OECD. USDA and CABIL Access to these through elec-
tronic  connection s quite ecasy in the indusinzlized
countrizs. but there are perhaps difficulties in using such
systems efliciently elsewhere. It is anticipated that the BAC
could. in fact. be a centralized resource as an intermedian
to providing such information. Upon request. the BAC
could formulate search activities on behalf of a requester.
Additionally. should it be desired. a preliminan evaluation
of that information could be done.

Additional information or application forms and
instructions may be abtainzd trom: Dr. Robert Frederick.
Executive Secretary. Biotechnology Advisorn Commission,
Stockholm Environment Institute. P.O. Box 2142 8-10% {4
Stockholm. Sweden: Tel:: -46 8 723 02 60, Fav: -46 §
723 05 48. E-mail: seibac g nordnet.se.

National differences

perception

{ S4: Only a minonity ot US citizens is sufticiently well
informed. while the majority fears health hazards trom
biotechnology. despite not being able to assess sk
reasonably. They tend to consider genetically modified
microbes more harmtu! to humans than transgenic plants
and animals. Despite the high-risk perception and a
majority opinton that life in general is changing too tast.
acceptance of biotechnology in the USA s rather good.
Opposition to biotechnology is quite low: people seem
instead to discriminate between various applications. The
Jivision seen in 1987 into tive groups is still characteristic:
19 per cent considered biotechnology sate and beneticial,
24 per cent risky but beneticial. 6 per cent safe but not
beneficial, and 15 per cent nisky and not beneticial. while
36 per cent were undecided (Novo, 19087,

Northern (Germamer  Europe. The  north-western
Furopean countries (except breland) share many attitudes m
regard to biotechnology: a relatively well-infurmed public
with a high-risk perception and  considerable cthical
objections accepts his technology hesstatingls . The British
have an average level of rish perception and an average
acceptance rate  (hut acceptance is lower for tood
application (MORT! 1985 and  non-life-saving  human
applications (RSGB - 19880, Uniquely  in the UK,
“biotechnology ™ 1s much less well-recogmizedthan “eenctic
engineering (32 versus 32 percent. MOR[T983) Beleane
hold “average”™ opinions. In | uxembourg, nisk perception
is about average, but acceptance ot hiotechnology is below
average. The Dutch perceive hicher risks and therr
acceptance rate is average fexcept tor transgente animals,
which are rejected). The low Dutch acceptance tor novel

in biotechnology
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Young scientists. who have obtained their doctorates
less than five verrs ago. are encovraged to o international
on HESP feiiowships. which provide $44.000 per annum
for two vears. With such tellowships, scientists, such as
30-vear old Dr. Marnina Picciotto from New York, can
work in centres such as the Pasteur Instrtute.

The HFSP organization can be centacted at: Tour
Earope. 20 place des Halles, 67080 Strasbourz., Cedex.
France. (Source: Lab-Tech, April 1994

Streamlining technology transfer

The factors that influence 2 tecanology s transterabihity
include the way the technology 's transcerred. the tech-
nology s specitic atiributes. and the technclogy s readiness
for transfer. Of these. the torm of the transfer remains the
key element in ensuring its success.

Basically there are three wass to transter technology .
The first s to transter documentation that describes the
process. This is the onginal philosophy behind published
patents: it brings to the attention of outside researchers new
ideas described by drawings and text. This is also the basts
tor “over-the-wall transters™ - transters in which mforma-
tion s passed from one group to another without the
benefit of direct involvement.

The transfer ot technology through written sources
5 a large part of competitive information  col-
lecting --including mdustrial espionage. The transter of
ideas through the written word alone limits the ability of
the receiving group to ask questions or gain immediate
feedback on their level of understanding. It also limits the
transferring group trom helping to adjust the technology to
the new environment.

The second method of technology transter mvolves the
cross trainirg of personnel. For examnle. a member of the
developmant group may spend time with factory workers
in order to train them on a new piece ot equipment This
s pe of interactive participation is usually more effective in
terms of the rate of mformation and transter. Because 1t
provides direct interaction between the transterring group
and the recenving group. misunderstandings on both sides
about the use and apphication of the technology are quickis
discovered and resolved.

The third mcthod of technologs transter is to actually
move personael. which is believed by most students of
technology transter to be the most pewertul torm. For
biotechnology this could mean the transter of a manu-
facturing worker into development during the course of
new process design or ihe transter of researchers into
manutacturing during the instatlation and start-up phases of
anew process. Fhe pasott in terms of butlding a fearning
organization can be tremendous,

Some consumer clectronics manutacturers have alreads
implemented this traaster method with outstanding results
A development engineer o sent into manutecturing at the
time of process transfer. The engmeer™s mission i~ part.
to relieve the manutactuning group of blame for fadure
Problems that arise during the transfer of the process troim
deselopment to manutacturine are development’s
responsthilits the deselopment enemeer present in the
manutacturing shop accepts the blame. As g eesult, nanua-
tacturime v more wilhins to accept new technology
ditticutties encountered durme the tran 2 orare worked out
throuch on-site intormation exchanee  tf dracted trom
Bueo Technodony, Vol 12 September 1994

Breaking away from the trend

Rarsing capital tor brotechaology companies can be a
problem. Many are torced o resort o equiny hinanee
because of the long-term nature of thewr wora

For any compans starting out. regardiess of which
branch of industry 1t spectalizes in, raising capital can pose
serious problems. For biotechnology companies m parti-
cular. the task becomes even greater due to thewr e
nature as 2 “long-term investment”. This means they are
terced to rely almost exclusively on equiny tinance.

Accordmg to analysts. stock market interest in bio-
technology company tlotations has waned at the moment
because. as one analyst put it mstitutional investors are
disillusioned with them and the public 272 not well enough
informed about them to want o imvest™.

In the USAL investors are better intormed about bio-
technology and theretore less conservative when it comes
to investing in the sector, helped no doubt by the fact that
some biotechnology firms have already started o “debiver™
In the UK. to date. nobody has delivered but a lot of
companies have products “in the pipeline and many are on
track to deliver™

Getting to the tlotation stage 15 also an uphill battle tor
biotechnolosy companies. How do they tind tinancial
backers when the rewards. when and it they do come. are
long term? This means bank financing v out of the
question so it Is a question of “striking 1t lucks ™ with a
vens small number of sophisticated venture capital bouses
who back start-ups. However, a hiotechnologs compans
can increase ity appeai to miesiors by having a well-
developed science and a cleariy detined market.

Parinerships with larzer pharmacceutical companies are
another possible means of ratsing capital but this can often
speil the end tor bretechnology companies as the bigger
1irms tend to 2ke over mn the long term. There s also a
growing trend among pharmaceutical compantes 1o seck
partnerships with biotechnelogy companies i a bid to Reep
R&D costs down. (Eatracted trom Ewropean Chomi gl
Nows, 27 June 1994

Scientific visualization for biotechnology

Researchersan P managers i brotechnolosy need more
cifective methods  for manipulatme. analisime and
orgamizing the mncreasingly compleny data zenerated by
research. product development, chinteal testing and other
arcas, Management ol that data is becoming more ditticult
because ot both the sheer volume and. more mportantls.
the new forms of integration necded fo construct @
meaningtul preture of the work

The abiliy to depret eraphically a theoretical model or
the results of an experiment on a4 computer s termed
screntific visuabization. which is sometimes calledthe “third
wady T m scence. wter theors and experniment. The cans n
computing power and data mamipulation durine the 1930
and 19965 have civen rise to the crowane realization that
wieniitic vistalization may be vet another wav 1o nahe
discoveries in brotechnology

To that end. many biatechnoiooy researchers have
cyplonted these capabibitios i sech arcas as rattonal drue
desten, protam toldinzg, venetic seguence analvas,
molecular modelbineg and computational - chemsn
Flowever, the need torinore tardamental datom broloos
and the even ereater compleats of bcbaacal phenomena
fmt the scope ot wha can be done computationalls
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Some progress has been made. but the answers reman
unknown. However. the potential has been promusing
cnough to have nspired at teast tae Jecades of research
e Bifferent Gacets of Soieniilic yvisudiisation

The mam advantage to using sorentitic visualization s
the reduction of ovenshelming volumes of brologieal data
to sensible mimages. But the increasingly sophisticated
modellng of iving systems raises questions about which
images o use and how to work with them. As computer-
based rescarch mto brological structere-function rela-
tionships progresses and the solume of data grows, 1t s
becoming clear to sottware developers that biotechnology
15 imposimg 1ts own set of dernands on screntitic visuali-
zation capabilities.

Eftective modelling ot living sy stems requires not only
handl:ng  structure and  dvmanues but abseo adaptine
phenomena. Thus there 1s a need to rethink how screntitic
visualization will be used for tuture resear uoin bio-
technology

A group of software-based methods. termed advanced
computing technigues (ACT) 15 the hey to rethinking
scieatfic visualization tor biotechnologr.

For example. the ability of & reural network to exiract
an ordered string of data embedded in a3 raadom string of
data implies a capacity for extremels subtle discnimination.
T'his capacity could be of great use in such biotechnology
areas as nucicotide sequence analysis and protein tolding

Another example involves neural network models, used
1o assess heart artack victims, that have been <hown to
outpertorm phy sicrans. especially when the chintcal data tor
symptoms 15 incompleic.

ACT will help develop a way of thinking about complen
hiofogical problems that wiil prosude the besi tooly for
making R&D advances. When combined with scientific
visualization. users will have an effective collection of
tools

Problems  of  greater complenits vreater
arthizuty . and ACT appears to effer solutions. such as the
ability of tuzzy Jogic to handle problems wiith overiapping
categories and otherwise imprecise boundaries

Fhere are sty major claswes of functions associated with
~cientitic visuahizanon: anthmenic and geometny . statistics
transtorms. image cdiing. graphs and data organization
While they started as separate areas of software Jevelop-
ment. i the last few vears rescearchens” needs have broagcht
them much closer together. Sottware supphiers are Binding
it ncreasingy necessary to combine detterent functions in
one pachage, rellecting the importance ot intevration

For a particular rescarch problem. finding the optimal
combinatton o ACT and  visudhization methods s
important

Many ditterent standard mothods of calculstion besides
AC T such as statisticai analyses. are used i biotechnology
Thes are not mutually exclusive Rather. the research
ohjectine 1, To ~ee it there are cttectine combimnations that
solve tough R&D problems more quickls,

Phers are many guestions o answer about how 1o
combine these twoarcas A number of neoral network

suguest

mendels draw oi statsstical technngues and transtorms
However, how that nucht be combimned with contrasg
cnhancements or subsCt Imaszes is 4 open s

In vummary serenttic visuabization o conceptualis g
worh-space info which waers mireduce varnous tools How
well that work-space 1+ used depends both on the <hall ot
the users and the quanits of Jhe tools The elicctiveness of

2 ool can be constdered moterms of how well o fits the
problems. much av awrench weuald 1T a nut The tools for
this workaspace. such as rearal networks and tursy logre,
dre new ard need fo te tested and adapted tor biotech-
nolosy probiems (Fatracte
Vo, 13 June [l
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World Bank bows to NGO pressure on control

over genebanks

At 2 heated closing of the Second Sesston of the Inter-
sovernmental Commitiee on the Convention oa Brolewal
Dnversitsheld at Narrobr i June 1994 112 Governments
unaiimousiy called tor the establishment ot intergovern-
mental control over the zeretic resources held in the
venebanks of the [atermationai Agricultural Rescarch
Centres tIARCsy The germplasm collections. comprising
almest halt a muthon samples of crop brodiversity . were
donated by tarmers in develping countries and account tor
40 per cent of the total world-wide unigue collections of
agricultumai genetic materials The leval status of these and
all other existing ox sviru collections were not included in
the Convention on Brolozcal Diversity, which sets new
rules of equity m access to the world’s zenetic resources

I'he Intermational Agrnicaltural Rescearch Centres. which
vathered the germplasm collections. are sponsored by the
Coensultative Group on Intermational Azricultural Research
tCGEAR: which 1s co-sponsored jointly by United Nations
Food and Agrrculture Orcanzaton ¢ AO) nsted N S
Development Programme and the World Bank

Farlv i 199350 an agrcement to establish mter-
csovernmental  authonity - over  these  collections was
negonated between the Corsultative Groups and FAD, and
was fo have been endorsed at @ mecting of the CGIAR n
New Detbis Indial iniate May, However. the Werld Bank
blocked ratification of the agreement between CGIAR and
the FAO. and announced that the Bank itselt would provide
leadership in this matter. Subsequentiv. Bank ofticals
stated that they were holding separate discussions wigh the
recently established World Trade Oreanzanon about the
disposition of the group’s sermplasm and the intellectuai
property provisions 1o the General Agreement on Jantdis
and Trade

The Bank's move was brought to the aitention of the
Governments in Nairobr by some -0 major emvronment
and development NGOS who wanted the Committee to
ensure that control over these germplasm collections would
be wiven to an imtergovernmental bedy that s based on g
one nation one vote ssstem. AL the end o the Narrobs
meeting, over SO countries took the tloor 1o express thewr
concern on this matter. which had come to domnnate the
two-weck session The Commuttee calied speaiticalls upon
the United Nation < Food and Aunicabiure Orcamization
tEAO) to finghize an agreement with the € G Centres To
crant the FARC s trusteeship over the vermplasm s soon
ds possibie™ (Source TN PN 2 June and 8 Judy i991)

Lost crops of the Americas

A portion trom the sales of toods produced by Tricda™s
will be denated to support the deselopment and avareness
of mdizenous crops ot the Americas Frieda™so w small
Calitornu-hosedeompans that helpstoconsery e vermplasm
of native Amencancrops by attemptine to poputarize them,
1o makinz an amportant niche for Datin American and
Mediterranean foods m S apermarkets The hae called
1ot Crop ol the Americas” features cogquito nuts, black
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and white gquinoa, yuca root, blue and white posole, oca.
ricama, blue and red cornmeal. cactus feaves. rattlesnake
beans, white apotes. pepmnes. tetjoas. cape gooseberties,
and others For addittonal information. contact: Ms. Bess
Petlack. Communicatrons, Frieda's Inc.. 44635 Corporate
Ceater Deive, Los Aflamutos CA 072025361 USA fel 1-
T13-820-0 000 Fan 1-THS16-0277 (Source flvenin,
VMol 10, No 4, 1993

What role for RTOs?

Research and Technolaer Orzanizations (R10x) are
vaming 2 new focus as the Furopean Union places an
mncreasing emphasis on the exploitaiion and dissemination
of FC-tunded rescarch. Fransterriny technology into the
markes has alwavs been one of the core mitss,ons of these
erzanizations. whose projects range osver tie development
oi technology o solve 2 probiem tor a single clientithough

1t could equaliy be a muiti-chent group ) adapting existing
technulogy and transterring it trom one induestrial sector to
arother. consultancy on technological ssues: and project
coordination on an ndustrial. national or intemational
scale.

R I'Ox also jomn waith partners tor cooperatine work on a
particuiar development project. often brideins unnersties,
industries and public bodies. They run intormation sernvices
and semirars and somie are concermnsd with traning.
imstrumeniation testing and certification.

RTOs have become an indispensable part of the
knowledge-based industnial and commercial world that 15
taking shape on the threshold of the 21st centun .

Many RTOs owe their onigins to the research associa-
tions which were set vp within specitic industrial sectors,
runded partls by member companies and partly by the
Government. cExtracted irom BT Vows. November 19494
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C. COUNTRY NEWS

Albania

Dire conditions threaten rich genetic resources

Rescarchers retuming from explorations mto the pre-
stously torbrdden Albania are expressing great concemn
about virluable zermpiasm coltections thai are m danger of
eroding due to sparsely egquipped tactlities, poor seed stor-
age conditions. and the lack of a cohesive national plant
genetic resources programme.

Largely agricultural, Albania is one of the poorest
countries in Europe. Among the crops Albania produces are
wheat. maize and bariey. Albania is reportedhy rich tinvan-
ous old cultivars and landraces of vegetables. but sparse
mtormartion makes the vafue of any holdings ditficulr to
assess. It is 2 mountainous country with a relatively iso-
lated population. The country 15 largely unexplored even by
Albanian researchers. and explorers have only begun to
delve into the nation”s genetic resources. IS these decades
of seclusion that now make Albanta tantalizing to mnter-
nationai researchers who simply do not know what they
will now discover.

Observers believe the causes of genetic erosion in
Alpania give an immediacy to the need for foreign aid in-
tenvention. In addition to the inadeyguate storage tacilities
and what one obsenver called “the appalling conditions™ of
the collections. the newly tound treedom of the citizens is
abso contributing 1o genetic erosion as areas are being aban-
doned as people move towards the city. leadimne to a rapid
venetic crosion.

In 1993 the International Plant Genetic Resources Insti-
tute 1IPGRI). 10 cooperation with the Central Institute tor
Genetic and Cultivated Planr Research in Gatersleben.
Germuany, the Germplasm Institute of Bare lal - and the
Agcricultural Uninversity in Tirana. the couniny’s capital.
organized and began i three-year project to collect verm-
plasm and provide supplies.

In 1994 the United States Department of Azriculture
¢t SDA) becan enacting its tirst Memorandum ot Pnder-
standing (MOU) with the plant gencties department of
Albana’s Agncultural University . Fhe MOU states that the
U nited States will store approvimately 330 accessions of
Albana’s marze collecuonat the US Natienal Seed Storage
Daboratory «NSSEY in Fort Collis, Colorado The acces-
stons will consist ot populations, inbreds and synthetic
lines

The USDA has alse recently recerved the first seed
mden trom an Aibanian boianical carden

In 1994, rescarchers in the IPGRI project conducted
a two-part evpedition with emphasis on vegetable. prise
and cereal crops The saentsts collected rouchih
ditterent species from 3 sites
Among the samples coliected was the anaent cimkorn
i hreticum i occunny, o hard wheat that s extremely
rare The nent expedition tocused on seuetables according
to Pictro Perrmo, director ot the Germpl s lnstitute at
Bari and oie of the participant-n the explorations There
are more chanees of tindine crenctic diversity amonge seve-
tables, Pornno sava, os there are more Linnfy veeetable
cardens

Durme 4 twosweck toar o Albanie, an espert from
ESDA S Avncuttural Rescarch Service tound the tacibines

220 gaecesstons ot 67

dark. cold and badiy in need of caurpmen® Rescarchersare
lacking even basie informanion. stich as books and soenutic
joumals. Previous collections are hmited with no apdated
and organized method to account for myentores A~ part
of the current project. IPGRE has fumished the Albanian
tacthiies with some equipment. such as & computer. ~ott-
ware and materials to dn and store seeds. There s alsoan
urgent need for a national s2edbank. The ftalian Govern-
ment has provided funds for consen ation cquipment that
wiil improve storage conditions. The mtroduction of super-
tor foreign cultivars will contribute o wenete crosien
through the rapid replacement of currenth cultnared
materials. which could e lessened sigriticant!y throuch
immediate construction and  operatton of @ natwnal
seedbank.

From most reperis. Albania’™s genetic resource prob-
lems 2o far deeper than scarce resources and collections
The country needs to look at the development ot a compre-
hensive natioazl programme. A national seedbank would
emerge from 2 strong naitonal procramme on plant genciic
resources.

For additional infomanion on Albanm.  contact.
Dr. George A White, USDA ARS. Bldg. 003, Room 400,
BARC-West. 10300 Balumore Avenue. Beitsville, MD

207052330, USAL Tels 1-301-304-5328 Fax: T-3al-3nd.

6305 (Exdtracted trom Doveran, Vol 1o, No 40 198 h
Australia

Biodiversity plan

The Marion, Australia “Biodnversits Plan™ v o con-
senvation and ecological restoration programme ammed
presery ing natis ¢ habitat and reiabilitatne all urban natural
open spaces. Specific goals are to retamn all existimg naturad
comminilics and remnant native vegetation. to restore de-
graded natural commumtios. and to rehabritate cleaed
arcas. There s a series of ecolozical restoration and bro-
diversiiy preservadion activities planned which idludes
conditions on developmentand coordinated acnion with wd-
jotnmg jurisdictions In addition. there are plans to cducate
restdents about ceolovical restoratton and Brodiversits and
to mtearate natural  habitats more momatels ato
community tite.

Contact Richard W Atkine Manaver, Pobii
Intrastructure & The Povironment. Ciy o ot Alanon,
PO Boy 20 Oakbinds Park. Sonth Australs Sodn 1o
61875 a6 o fas 68 37560 94
urrerves. 1994y

INouree

Wild pigeonpea germplasm

Strer the Indian subcontinent. the Larcest number of
wild proconpeas are tound o the novhern paris !
Austrabie Some of these are endemic to Austreboand are
not tound anvshere clse

Overihevears the Austraban Tropioal Voraee Geenchic
Resourcesan avenes of the Commonwesdth Saentiie and
Industrial Rescarch Orzanaation (OSIRON B aaembled
evalmted  and  documented a0 world
Rin ieoneaa wild relative of proconpes, toroandn aton
and conery o thes ainclude .
Ve South America and Indna

collection o

amples collected trom
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In Februan 1994 a duplicate set of this entire world
collection of Rinvrchoste was transferred from Australia to
ICRISAT  Ssia Centre. The 263 accesswons amived
complete with passport and evaluatron data These wild
relainves of the pigeonpez are an important source of such
valuable traits as high secd protemn and insect resistance.
tSource: SAT News Nee [6. 1994

Canada

Biodiversity strategy nearing completion

Canada will soon have a strategy to protect its rich bio-
logical hentage. tulfiliing part of 3 commirment made at
the 1992 United Nations Earth Summit in EBrazil.

The natonal Biodiversity  Strategy  was in part
prompted by oblizations in the UN Convention on Biologi-
cal Diversity. The Canadian plan will set out the vuidelines
tor using natural resources while maintaining binlogical
diversuy for the future. Federal. provincial and territornal
sovernments will be responstble for implementing the stra-
tegv within the context of their local priorities and
resources.

'n a dratt of the strategy prep ared for public discusston
in June 1994, several guiding principles were set out.
Among them was that ali ife forms have intrinsic value
and the best place to preserve them is :a the wild
Canadians. being dependent on this biodiversity, have a
responsibility o protect it. To do this. they should have a
chance to understand and appreciate biodiversity and parti-
cipate in the decisions that atfectit. As weli. development
must be both econemically and ccologically sustainable.
Indizenous knowledge and methods should also be re-
spected and maintained. Finally, conservation of bio-
Jiversity should be an international effort, with ¢ hat
cooperation.

The draft strategy itselt favs out specific goals such as
enhancing biodiversity  preservation in resource-based
industries such as agniculture. forestry and  fisheries.
Appropriate legislation and incentives to encourage be-
haviour that protects biodiversity is suggested. as is public
cducation. Gathering and Jdisseminating ecological know-
fedge. including that of indigenous peoples. ts called for.

A wide range of people. from industry ra government
to academics and indigenous organizations have had input
to the strategy. The draft version was intended as a chance
tor all Canadians to have a say. The final document was
evpected to be presented to the national. provincial and
territorial ministers of the environment in late 1994,

Contact:  Biodiversits Convention Office, 3531 St
Joseph Bivd., Sth Floor. Hull. Quebec. KiA OHS. Tel:
(819) 9534374 or Fax: 983-1765. iSource: The

tGBiorech Bullenn, Vol 20 Issue 6, October 1994)

Canadian Government and industry agree to

delay BST

Following an agreement between industrs and Govern-
ment. the siale or use of bovine somatropin (BST) in
Carada will be delaved until 1 July 1995 According to a
report released by the Minnter of Agniculture in August
1991 4 task torce made up of members fiom mdustry.
consumers and Government will use the fnme to assees
recombimant BSE'S Likely impact on the dinry industry,
ammal health and cenctics, and human health. (Source
Biotcchnedogey Bulletin, October 199:4)

Reaching out to farmers

countries

Getting information on agricultural innosvation to de-
veloping countries s a daunting task. Languages ditter.
Governments ditfer 2.:d communications services are often
minimal. The Developing Countries Farm Radio Network
overcomes these hurdles by enlisting the help of the people
themselves. The network provides quarterly radio scripts to
about 1.200 organ:zations in over 110 different countries.
Rural communicators then add local content and translate
them into one of over 200 difterent languages. At least
130 million people are reached each month.

According to Ms. Elizabeth Wilson. executive director
tor the non-protit netwoik. suggestions in the scripts have
proved useful in the developing world. Covering evensthing
that aftects farm families. from cooking and nutrition :ips
to crop protection. their aim is to promote sustainable de-
velopment. Ms. Wilson says the challenges faced by far-
mers around the world demand a wide range ot solutions.
These may include something as simple as providing intor-
mation on how to make compost. or more complex. hike
integrated pest management or how to use animal feeds tor
maximum milk and meat production. She savs the agbio-
tech industry has a role 10 play as well. She welcomes
information and suggestions.

Contact: Ms. Elizabeth Wilson, Developing Countries
Farm Radio Network. Box 12. 40 Dundas Street. Toronto.
Ontario. M3G 2C2. Tel. or fax: (416) 393-3732. (Source:
The AGBiotech Bulletn, Vol. 2. Issue 6. October 1994)

in developirg

China

“Biodiversity action plan” issued

China has unveiled a biodiversity action plan. to
implement the 1992 Rio de Janeiro Biological Diversity
Convention, of which China was a signatory.

The plan was drawn up by the State nvironment Pro-
tection Agency (EPA). the State Planning Commission. the
Ministry of Agniculture, the Ministry of Forestry. other
ministries and the Chinese Academy of Sciences. and 1s the
first national biodiversity protection plan aided by the
Global Environment Fund.

Xice Zhenhua, director-general of EPA. said that sus-
tainabie development is at the core of China’s strategy to
conserve biodiversity. The strategy  a sustainabic use of
living things and a guarantee of a healthy cyvcle for the
ccosystem 15 expected to help create sound material and
environmental conditions for a sustamable development of
the national economy and society as a whole. He said that
China would soon take some specific measures to ensure
the fulfilment of the overall biadiversity protection plan.

China would first decide which placesand species need
the most urgent protection, set up a monitoring system and
information centres on biodiversits . launch experimental
projects to return artificially-bred species to nature, intro-
duce abiodiversity apprarsal system, establish special funds
for biodiversity protection and expand mternational co-
operation in this sphere.

Song Jian, state councillor and munister of the State
Science and {echnology Commission, noted that currently
bindiversits s seriousts endangered by the felling and
burning ot trees on a large scale, improperly reclaiming
vrasslands and wetlands, over-hunting of wild animals and
over-gathening of ald plants, mappropriate use of” pesti-

e 2N
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ctdes. destructive fishing and environmental pollution. He
sard China 15 one of the dozen "mega-dinversiy” countries
in the world. It has some 2,540 hinds of land venebrates,
or 10 per cent of the world's total. and more than 300,000
spectes of tlora. which ranks it third i the world. “inview
of these tacts. brodiversity consen ationan China is of great
internatiial signtticanee”. Nong stressed

The Chinese Governmeni has been conseitent v its
ettorts to protect the eco-environment while developiey its
ccenomy and eliminating poveris. he said. The newlh-
launched action plan, a set of gurdelines tfor biodiversin
conservatuon throughout China. sill prove 1o be of great
value in getting the whole of societs o consene the
unique. rich and varied biodiversity of China. iSource:
Xowvrea 13 June 1994

Shandong plans biotechnological

development zone

Weitang city. hnown as “the capital of Kites™. in east
China’s Shandong Provinee. has agreed to jomtly establish
a bivicchnological development rone tozether with Betping
University.

The development zone will be China’s first of its Kind
and will cover 3.1 sq ki, The first phase of the Jevelop-
ment zone will cover 1.8 sq km.

According to tocalotticials, priority in the development
sone wifl go towards production of biological products.
research in marine breeding technologs . and development
of bio-eny ironmental protection technology . Some 30 hio-
logical hieh-tech enterprises will be established in the zone
to produce brological products

Wange Yigiu. deputy president of Beming University,
said in Jinan, provincial capital of Shandong. that his
university will build the biotechnologicaldevelopment zone
into an experimental base for its personnel and tech-
nological achicvements of his universits, as well as a
“window” for combining theory with practice.

Avcording o him. his uaiversity will send 40 pro-
tessors 1o help construct the Wertang Biotechnological
Development Zone. in cooperation with 10 domestic bio-
logical research institutes across the country.

The universits will also help establish Wettang School
of the university s Biological Engmeerning College and
biotogical research institute and help train posteraduates
and doctars of brologs n the zone

He added that the umiversits will abso be responsthle
tor desiening and introducig new  technojogy, wivine
cutdance i scientitic researche reviewine ot projects.
developmy products and tenning personnel of the zone,
iSource Vo, 12 August 1994

Beijing to build international biotechnology

centre

Chma plans (o builld an mternational brotechnoloey
developmient centre i Zhepange Provinee, £t China, to
boont the andustralization and scale o China's beo-
technolovical devcelopment

Stivated between the hanke ot Naho, or West [ ahe.m
Hanczhou Bay and Onntane River, the ventre wili be con-
dructed by Bompmye Globe Biotechneiooy Development
Centre athivated with the Chimese Academs of Saiences
The new centre will dedicate et to the deselopment ot
new  biotechnolooy products by clowely warclune the
world ™ Lateat duwlupnwnh mnorecarch iSouree A\
ARTRN KIS R URY

Chinese connection boosts canola yield

A new ety of Argentine canola that promwises
increase vields by about TS per cent will be used m
Canadian tields in the spring o 1993 thanhs o a ot
Canadran-Chinese ettort.

Scientists from the Avriculture Canada Research Sta-
tion in Sashatoon, the Agriculture Commission ot Shanghat
and the Internatonal Deselopment Rescarch Centre an-
nounced the new hvkod, AC-HTO2 i July,

Researchers used venes from Swedish and Canadian
plants and a Chinese polien contol system calfed Poinma
o develop the better-vielding sareiy. which also boasts
increased blackleg resistance. (Source oo {GB oo
Brdlcrin. Vol 20 No. 3. September 1994)

Tips for joint ventures in China

Nellie Cheng, B.CL Trade Manager tor China. Hong
Kong and Taiwan, writes in e 5O Eypcsrerthat setting
up shop i China usually means a ot venture This i
something that can take time and patience to ~set up. Pre-
pare a Iist of questions and et them answered trom as
many different angles as possthle. The first question te
amswer iy what vour Chinese partner understands “joint
venture” to mean.

Expect land. buildings. labour and some cash tTow - The
western partner is expected to bring equipment. technofogt-
cal expertise and some start-up tunds

Neat, make sure 2 joint venture s sworth vour while
Fav incenines. fow  fabour rates and o massive
market  about a guarter of the world™s population are
enticing. However. labour costs i refation to productinv ety
and the hidden costs of social benetits e o housing and
schoolsy must be tactored i Also, o put thines i oper-
spective ash vour potential partner what incentives he s
being offered.

Select yvour Chinese partner caietully, e takes tme 1o
apply tor and receive permission for a joint senture, s
well as Rrowledee abont how the ssstem works. A zond
tocal partner will be knowledgeablein this respect. as weli
as heing 2 good manager and ageressive marketer when the
venture is up and runnimge Because vou wall have to rels
on the partner to fook after vour mterests, be sure to sien
up with semeone yvou can trust o Source e 1080 w00
Brllern, Vol 20 Issue S0 September 1994

Denmark

Denmark opposes genetic crops

Denmark has raised obpectrons to the marketine o1
herbierde-toicrant cenctically moditied rapesced in b urope
Phe conntis s iequesting that B -sode marketie approve
be demied untl o tull asosument o the dons-term
environmental impact of releasinz vencticaliv moditicd
rapeseed crops has been aarried out which could nake
Many svears

The Beleren compans Plant Grenetic Svaremis 1005
won marketine approval trom the TR authonne, tor o
cenctically moditied rapeced tolerant 1o the Tovchd
herbiade Ao carlier an F99 0 Apphoation 1 now
reguored o be obmatted to other member Sates o come
ment betore the rapesesd cm be marketed acro o the B

Denmark s concern sten trom the faot that tape ced
hecome s a seed b sabegnent sears o hiehd oo phinted
with o ditterent crop and Linmer s mas then et to aane
cvenn stroncer or multiple herbionde,
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The 1ssue 1s to be referred to a committee of experts
tfrop the member States. which wiil make its decision by
qualin, myorty. (Extracied from Furopean Chemecal
News, 24 October 1994)

Egypt

Progress towards biosafety reqgulation in Egypt

One approach to developing a biosafety system can be
Hlustrated by the activities currently under wav m Egvpt.
The population of Egaypt is expected to ¢ ow to about
70 miltion by the vear 2000, and swell to 110 million by
the vear 2025, The Egy ptian Government is taced with the
task of bridging the food gap and fulfilling the goal of self-
rehiance. Simply placing more land under cultuivation will
not solve this problem. Increasing the agricultural land base
trom the present 7.4 million to 14 million feddans would
satistv only  half the land requirement for the current
population of 60 million. Modem biotechnology research
methods otter new approachesto agricultural sustainability
that will meet human requirements and enhance the
environment.

The Agricultural Genetic Engineering Research Insti-
tute (AGERD. within the Agricultural Research Centre
{ARC) of the Ministry of Agriculture, 1s the primary insti-
tute that deals with biotechnology in Egvpt. AGERI's re-
search projects have now reached the stage of evaluating
genetically modified orzanisms in a containment green-
house that began construction tn 1994 as part of an
AGER? ABSP agreement with the University of Arizona.
Existing regulations in Egvpt do not include guidelines for
handling transgenic materials under contained conditions
nor do they cover the release of GMOs into the environ-
mer . Thus, there is a cntical need to build a national
biosatety policy that could regulate such articles.

Recently a National Biosatety Committee (NBC) was
formed. consisting of representatives trom the Ministries of
Auriculture, Health, Industry. Education, Sectors of Envi-
ronmental Aftairs and Scientific Research. The NBC also
inclrdes members trom the private scctor. non-technical
members that represent community interests. and policy
mahers. To tormulate a biosafety svstem for Egyvpt. the
tirst step is gathering information from different nations on
their regulations. swdelines and system designs. A draft
document, entitled  The Establishment of a National Bio-
safets Systent in Eovpt: Regculations and Guidelines™, will
be submitted to the NBC in the near future. The draft
meorporates information on the structure. composition and
activities of both national and institutional biosatety
commitiees.

In Egvpt. as in other developing nations, a national
brosatery svstem will ensure the sate development of bio-
technology products and tacilitate collaberative research
activities with other countries. (Source: Bio Lk, Vol. 2,
No 21094

European Union

Call for eased biotechnology rules

The U Inauary Counanl under the presidency ot
German cconoriics minister Gunther Rexrodt, has called
for anamprosvement in the business environment and com-
pettiveness tor biotechnologs i Furope

Specifically. “he Council is seeking a reduction in
administrative procedures, a review of the legal framework
and greater public debate on the ethics of biotechnology.

Given the techricai and scientific progress mad. in
recent years. Rexrodt reported that the majority of States
have agreed to ask the Commissten to re-examine the exist-
ing regulations with a view to possibly easing restrictions
and administrative constraints placed on the industry and
users of biotechnology. But he stressed that any simpli-
tication must not lower safety levels.

EU policy should also provide greater encouragement
tor the development ot small and medium-sized biotech-
nology businesses. he said. and compilation of biotech-
nology statistics should be facilitated. (Source: European
Chemical News. 10 October 1994)

EU plans to streamline GMO regulations

The European Union’s (EU. Brussels) European Com-
mission { EC)—-the EU’s regulation-drafting body --is pre-
paring to streamline the regulations govering the contained
use of genetically moditied organisms (GMOs) and the
deliberate release into the environment of GMOs.

The EC plans to implement a two-track approach to
case current GMO regulations. Overall. the approach
should allow some parts of the current regulations to be
changed with a minimum of tuss on the basis of a sub-
stantially increased understanding of the risks associated
with the use of GMOs. The EC states that. through one
track. it will exploit “existing possibilities for revising
measures procedures degree  of  oversight requirements
through the use of the light procedure of adaptation to
technical progr2ss™ and that. through a second track. it will
bring “forward amendments to existing legislation in order
to incorporate changes which cannot bhe aciieved by tech-
nical adaptation. while leaving the basic structure of the
framework intact”.

Concemning the contained use of GMOs. the EC wants
to ease the administrative notification consent require-
ments. where such easing does not compromiise satety. It
also wants to redefine the risk categories ot GMOs and
revise the guidelines for classitving GMOs. Furthermore,
the EC believes that there may be scope for lightening
consent requirements when GMO experiments involve acti-
vities now known to present low risks to human health and
the environment. “This would allow a greater tocusing of
attention on higher-risk possibilities”, notes the EC. It plans
to add a nun:her of specific amendments to the contained-
use directive, including:

- For certain low-nisk activities, replacing consent
requirements by record-keeping or notitication for
information purposes;

- For centain higher-risk activities, replacing explicit
consent requirements by implicit consent;

- Reducing the time periods involved in such consent
procedures;

- Removing the differentiation between activities in
research laboratories and those s production plants,

Changes are already under way to the directive on the
deliberate release ot GMOS into the environment. However,
the B recognizes that further streamlining of the directive
might be needed. and it has pledeed to conduct a further
review of the directive dunng the tirst halt of 1995,
thatractedtrom Ko Lechnology. Vol 120 September 199
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Germany

Biotechnology in Bavaria

As part of a scheme to promote mnosation. Germany s
southernmost tederal state. Bavaria, has announced plans to
establish a centre for biotechnology at Martinsried. near
Munich. Dubbed ~Ottensive i"ature of Bavaria™. the scheme
will also aid the set-up ot new high technology businesses.

Funding tor the biotechnology project. which is to be
“unique n Germany . will be raised by the sale of govern-
ment-held shares in companies.

The centre. to be built on the grounds of the Max
Planck Institute tor Biochemistry . will proside tactlities tor
30-40 biotechnology firms. The centre’s link to the Max
Planck Institute. an established biotechnology think-tank.
“could attract research-oriented companies™ to southern
Germany. It would theretore prov ide “a cataly st for innova-
tion” to smaller irms, who would othenwise not have any
access to the required specialized skills and informartion.

Bavaria’s biotechnology “oftensive™ also plans to pro-
vide DM 150 miliion to create 2 German venture capital
firm to fund biotechnology companies and “uother key
technologies™ (Source: Chemisirv & Industry. 5 October
1993y

Biotechnology in Germany—another view

Industrial biotechnology in Germany has been badly
mauled by a tight regulatory reime. German companies
are searching for a triendly biotechnology environment and
are imvesting heavily in the United States.

Germany has alwass been a front runner in the
chemical and pharmaceetical industries. but it has cftec-
tively shut the door on biotechnology by developing some
of the world’s strictest regulations covering  genetic
engineering. Some industrialists regard this as an over-
reaction that has its roots in the histors ot the Nuzi
cugenics and genocide programme. Tough regulation has
diverted German investment doHars to the United States on
a farge scale.

German firms now trail their US rivals and are walking
away from a lucrative market. By 1995 the whole range of
biotechnology drugs. including those produced via genetic
engmeering. will reach S19 bilhon in sales. The world
marhket for genetically engineered pharmaceuticals is ex-
pected to reach almost STOO bithion by the year 2000, Eaven
recentimprovements to Grermany s gene law wilt not bring
hack production and rescarch that has already moved
abroad  (bxtracted trom  Goenenc FEugimeerniy Veun,
13 September 991

Hungary

More western

biotechnology

A vemiticant nember of western companies are tar-
veting the Hongartan biomdustry tor anvestment and
collaborative ventures. The latest pharmaceutical manu-
tacturer to join thewr ranks 14 the Canadian company
Novopharm who. under the Huncarian Governiment's pri-
vatization programme. has just purchased a 15 per cent
Jare o the Godollo-based Human Seram and Pharma-
ceutical Company - The Hungarian Gosernment is to remain
the majorits sharcholder

investment for Hungarian

The Human Serum Company . with 936 emplovees. s
Hungzan s orgest producer ot vaccines and abso spectalizes
i msutin, npeciables. blood and sterife products wnd
mntusions. Novopharm had afreads tormed a joint venture
Humanpharma  with the Hungarnan company m 1992 o
manutacture pharmaceuticals tor domestie use and export

One of te man reasons tor the contnuing mterest of
western companies (N acquirimy such production tacilitios
is the success of the Hunvarian biomdustny . relative to the
rest of eastern Europe. i achieving good manutacturing
practice. vhe other prime constderation is Hungary s access
to the markets ot the former Soviet Union where Joctors
and pattents remain familiar with products supplied by the
Hungarnan pharmaceuticalindustry _(Source: VMicr bl
Europe, Vol 20 Noo 40 July August 1994)

India

DNA fingerprinting in India

The tield of DNA fingerprinting is vibrant in Indis
Pioncering work in the area has come trem the Centre tor
Celtular and Molecular Biology (CCMB)L ocated in
Hyderabad in the state of Andhra Pradesh. COMB s a
constituent laboratory of the Council of Scientific &
Industrial Research. New Delhi. Dr. Lalp Singh ot COMB
had carlier wdentitied and  developed o particularly
ubiquitous repeat sequence in the torm ot o minor sateflite
DNAL Orniginally asolated from ihe Branded Krait snake.
this 1s referred to as the BRm sequence or the BRm probe
Shortly atter its identitication. Singh and co-workers were
able to contirm its presence ina very large number of
species and organisms. both trom the plant and animai
kingdoms. Soon after its wdentification. COMB screntists
were able to appls 1t as an excellent probe tor INA
fingerprinting. The very tirst was in a case that mvolved
disputed parentage of a child and the state count decided
on genetie identitication. It v to be said to the credst
of the Indian judiciary that o ~erres ot Jectures and
promotional articles wristen by COMB people persuaded
several judges to allow DNA tingerprinting as o cor-
roborative evidence. To date the COMB scientsts have
helped in close to 130 court cases throueh their DNA
tvping as evidence

More recentls . DNA Pnverprinting has alse been tahen
up s 4 method by the Central S1ik Board ot Indu who
wishes to type and pedicree sifhworm races throush
collahoration with COMB. andthe Zoo Aathoriy ot India
has entered mto a similar agreement tor the use of DNA
fingerprinting tor wild Iife manaeement and tor deter-
minmg the pedizree and parentage ot many an endanoered
species includinge the roval Bengal teer and the tndian hion
Atew months from now the Department ot Biotechnolows,
Government of India, s setting ap o Centre tor DINA
Fincerprinting and Diagnostios (CDED) ot Hyderabhad
CDED will have close collaborative and orcaine hinks
swith COMB and sl operate an the tirst svear o the
promises of COMBLsubseguent to which iowill be honed
Mot own campos, tive minutes awas CDED ol be
imvolved e providing tincerprimting
padiciary. the medical communits and other profe Lol
bodics and will also be inolved m R&TY ettort~ as~ocnated
with ats charter (Source Tietr dicston B Cdmnlon
Vol 4o No S Odtober Tou
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Indonesia

Indonesian agricultural biotechnology

Indonesia’s approach to biotechnology has been to split
it into three streams handled out of separate inter-univers .y
centres University of Gajah Mada tmedical biotechnology ),
Badung institute of Fechnoivey tindustrial biotechnology
and Bogor Agricultural University (agrobiotechnology ).
Starting in 1986 trom zero - no statt. no facilites, oo
reference materials  the centres grew inte functioning
entities.

the Bogor yroup is working on plant tissue cultures.
particufarly tor micropropagation. It 15 also mvestigating
way ;o enlarging and improving the local pool ot soybean
varicties. Investizations of pucillus thuringiens's (bT) tor
use as i boinsecticide on local pests are under way. and
researchon mve orrkiza has been carried out. Embry o trans -
tfer mn cattle is being developed. as well as work m ter-
mentation technology .

On another tack. the Agency tor the Assessment and
Application of Fechnologw established three centres tor
advanced biotechnology, azamn along medical. industrial
and agricultural lines. The Centre on Agricultural Bio-
technology iy located in the Research and Development
Centre of Food Crops ot the Ministry of Agriculture. The
indonesian Compantes tor bstate Crops has also established
its own research centre. The two tactlities are tocusing on
improving tood crop varieties and estate crops. respec-
tivelv, (Extracted trom The AGBrorech Bulletnn, Vol 2
Issue 30 September [994)

Japan

Agriculture Ministry to develop clinical kits

Starting in fiscal vear 1995 the Mmnstry of Agri-
culture. Forestry and Fisheries will launch a research
project to develop rapid inspection methods tor anabysing
the uenes that encede plamt and ammal pathogens and
posstblv develop vaccines against them.

The project will develop “clincal hits™ tor plants and
animals that screen out genes ror diseases and toxins which
will be used by quarantine stations seedling producers and
livestock tarmers. Currentinspection methods often require
constderahic time i laboratories to contirm the presence
of. tor example. mosaie virus in cucumbers or salmonella
in meat products. Imported agncultural products can spena
from 10 davs to two weeks passing through quarantine in-
spections. Rescarch will focus on tosie genes that induce
pachovenesis and characterizing genes that stumulate infec-
tion. invasion or proliteration and other genes responsible
for mtecting specttic hosts. (Seurce: MeGraw il
Biotechnology Sewssarch, |9 September 1990

Revised DNA experimental procedures

The Scence and Technology Agency announced o
reviston i the application of recombimant DNA experi-
mental procedures, which tor the tirst time will permn
environmental release of recombmant amimal species

Sivoother countries mcduding the Umited States.
Belowm, France and  Arcenting row pernnit calsing
15 catevories of recombinant species. excluding rats and
mice. out of doors For the most pat the experiments
involve Tive vacames i domestic tarm animals, but two
protocoly cover higher orders of amimals

vhe new Japanese standards spectty that the number of
animal spectes invohved in outdoor experiments must be
Iimited to the mimmum necsssany, provisions must be
mude to prevent escape trom rearing areas. exereta from
the experimental smmats must be detoxitied and bumed.
and similar restrictions

Betore outdoor experiments can proceed. such satets
measures must be insp2cied tor approval. The provisions
are viewed as a prelimminan o conducting totally open
svstem experiments with recombinant animal species in
Japan. The Agency took similar measures tor recombinant
plant  species  in 1988, (Source:  MoGraw  Hill's
Biotechnology Newswarch, 3 Septe aber 1994)

Report calls for more brain R&D

I'he Japanese Council tor Acronautics., Electrontes and
ather Advanced Technology submutted a report to the
Science and Technologs Agency on policies needed to
promote the comprehensive resetrch and devyelopment that
will form the basis of turthering understanding of brain and
neurological tunctions. About 9 per cent of Japan’s popu-
lation sutters from cramal nerve and prychiatric disorders
and the nation spends over Us$ 40 billion annually to treat
the conditions. Further. statistics indicate that the situation
will continue to worsen.

The Councis indicated that the most important areas for
rescarch include:

- Scarches tor  neurotransmutters and  gene-level

analyss:

- Discovery of tactors mediatiryg difterentianion and

genests of nerve cells:

- Anatomical designation of functionar positions:

- Elucidation ot repair mechanisms for impairment of

cerebral and neurological syvstems: and

- Development of new laboratory models such as

animals with specitic genetic defects.

The report indicated that funding of rescarch to elu-
aidate brain functions by Japanese rescarch institutions s
only 5 per cent of the amount spent in the United Stare
The Council stressed that research methodologies and re-
searchers must move freels among industry . academic and
sovernment institutions and participate more activeiy in
cooperative international rescarch etforts

In other arcas. the advisors bods  called tor rapid
expansion of such databases as the human genome data net-
work and improvements in peripheral support technofogres
such as medical equipment and instrumentation. (Source:
MeGraw HlEs Biotechnology Newsweancli, 18 July 1994

Malaysia

Malaysia 1ecognizes role for biotechrnology

In s drive 1o reach developed nation status by the sear
2020, Malaysia has recognized the potentil ot biotech-
nology tor cconomic development

Ine Malaysian National Council tor Scientitic Research
and Development has taken stops to stimulate the industry,
fargely through RED tainding ettorts Throeugh the Intensi-
tication of Researchm Priontsy Areas tIRPA) programme:.
biotechnelogy has been cettmye o healthy slice ot the
pre 30 o 40 per cent from 19911995

OF total R&D tunds, aenculture recessed 6 per cent
(retlecting Malavsia s avnicatture-hased cconomyy OF the
remainder. industry recaved 28 percent, 13 per centwent
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to strategic. 10 per cent to medical and 3 per cent to social
science research.

The Government has also set up the Malavsian Tech-
nology Development Corporation. @ joint venture with
industry aimed at commercializing technologies developed
domestically or imported from abroad. Severa! national
working groups have also been set up to explore emerging
technologies in the arcas of biotechnology, advanced
materials, advanced manufacturing and energy and micro-
electronics and information technology.

The biotechnology group has been active since 1987,
involved in funding research. organizing national seminars
and training courses and arranging the publicavon of the
journal. the dsia-Pucific Journal of Molecular Biology und
Biotechnoiogy. (Source: The AGBotech Bulletin, Vol 2.
Issue 5. September 1994)

Mexico

Conservation monitoring centre studies

genetic resources

The World Conservation Monitoring Centre is under-
taking a studv of ir siru conservation of plant genetic
resources of Mevico and Central America. The project. a
collaboration with the Mesoamerican Plant Genetic Re-
sources Network (REMERFI) and the Smithsonian Institu-
tion, aims to coordinate information and expertise from
inside and outside the region. linking the plant genetic
resource sector with other agencies of biodiversity
conservation. For additional information.  contact:
Harriet Gillett. World Conservation Monitoring Centre.
219 Huntingdon Road. Cambridge CB3 9JG. England. Tel.:
44-223-277314; Fax: 44-223-277136: E-mail: plants a
weme.org.uk. (Source: Diversiy, Vol 10, No. 3. 1994)

New breed of tropical maize

The International Maize and Wheat Improvement
Center (CIMMYT) in Mexico has developed new breeds of
tropical corn that can produce a 40 per cent larger harvest
in hostife environments. The new varieties of maize were
created to solve two problems maize-growers have con-
tnually  encountered i tropical regions around  the
world  periodic  droughts  and  highly acidic  soils.
CIMMYT believes that. it used properly, the new strains of
maize could teed an additional 30 million people per vear
in developing countries. The strains will help to preserve
the environment since farmers will be able to use their
formerly unproductive lands instead of having to clear
away rain forests and other delicate tropical lands. For
more nformation. contact: Mr. Heinrich von loesch,
CGIAR, World Bank, 1717 H Street. NW. Room J.
Washington, DC. 20006, USA. Tel: 1-202-473-8913. Fax:
1-202-334-8750.  E-mail: hvonloesch o worldbank org.
(Source: Diversity. Vol 100 No. 20 1994

Nepal

The Biodiversity U..it

The  Asia Network  for Small-Scale Agricultura)
Biotechnolosies  (ANSARB),  an anternational non-
vovernmentai orcanization headquartered in Kathmandu.
Nepal. with the support of the Ford Foundation, IDRC and
ATIL has recents initiated the operation of a special group
within the A Network. The Brodiversits Pt The Bio-
diversity. Uit will tocus on assisting comimunities and

development practitioners to sustainably utilize non-timber
torest products i NTFPsy while conserving their ecosy stems
in Nepal and other couniries of the Himaiayas. Fhrough rhe
integration of the socto-economic, biological and commer-
cral aspects of natural resource control. exiraction and sale.
the Unit will promote a holistic approach to the dgevelop-
ment of rural incomes and communities while protecting
the environment.

The Biodiversits Unit has the capacity toimplementits
own research and development acuvities. as well as work
with individuals. government. NGOs. academicand torergn
donor agencies to coordinate anu promote applicd tield
research and development of non-timber torest products.
biodiversity conservation and resource management. Cur-
rently. the Biodiversity Unit is collaborating on a pitot
project to strengthen the institutional capacity of com-
munities and resource user groups to control and enhance
the commercial utilization of their natural resources as
strategy to promote economic development while consery -
ing the existing biological diversity in Humla district.
Nepal. The Unit will also make tunds avarlable to re-
searchers and project implementors to financially support
timely applied researchon issues related to the conservation
and sustainable utihzation of biological resources.

The objeciive of the Biodiversity Unit-funded research
will be to clarifv issues and obtain imtormation that i
needed in order te increase the understanding of biological
diversity in Nepal. The Biodiversity Unit will give priority
to researchthat is applied. involves field work aid employvs
the underlving premise ot the programme. c.u.. the sus-
tainable harvesting and local commercial processing ot
NTFPs as a strategy for promoting the conservation ot the
environment. This will ensure that essential researchis con-
ducted to bridge gaps in the overall bods of knowledee of
Nepai's biological resource base. Work completed under
the auspices of the fund wiil have direct relevance and
application to the communities of the study areas and he
disseminated on the national level for use by policy makers
and practitioners.

Suggested tocus areas tor support by the research tund
could mclude:

- Indigenous systems and practices for resoarce

utilization and management:

- Forest and pasture management systent across i

variets of biomes in Nepal:

- Community control structures tor NTFP resources:

- Institutional issues surrounding the development.use

and management of natural resources:

- irade patterns. market channels and the interaction

of the participants in these activities.

- Volume of trade and the distribution ot henetits,

- The relationship  between cconomic and

environmental sustainabilits

- Methods of adding vaiue to NTEPS and

- Increasing and or auementing productivits throush

manaced  propacation  and  other technolorical
mterventions

In addinon, the Nepal NTEHP Network (NNN) will
strive to promaote the sustainabie development. use and
management ot non-timber torest products as astratees tor
promoting brodiversits copservation [t 4 torum for
individuals and imstitutions to obtam. studs and compare
research tindings, as well as disseninate mtormatien tor
the advancement of nationel and mternational undersiand-
ine of the importance of hiolovical diverars and the -
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ramable utthization of the benefits that result trom wild
plant resources.

I'ie Nepal NTFP Nemwork will be assisted by the Bio-
diversiy Unit to identify areas in need of investigation,
review vrant requests and critique and disseminate reports
resulting from research activities. The Brodiversits Unit
will also assist Network member applicants i acquiring
other research support and in the preparation of grant
appiications, n getting their work published in relevant
journals, Jdisseminating Network-generated  information
through a newsletter. and publishing a collection ot the
works by Network members.

For additional intformation about the Biodiversity Unit.
the Research Fund and grant application procedures. as
well as the Nepal NTFP Network (NNN), please contact:
Dr. Nirmal Kumar Bhattarai. Research Director. Biodiver-
sty Unite ANSAB. P.O. Box 16, Lazimpat. Kathmandu.
Nepal Tel: 977-1-41196040 Fax: 977-1-411839. (Source:
ANNAR Newslornrer, 1994

Philippines

Ciba to supply free technology to Philippines

In an example of technology transter. Ciba-Gelgy 15
providing proprietary technology free of charge to an
agricultural project based in the Philippines.

Ciba Seeds has signed an agreement with the Inter-
nattonal Rice Research Institute in Manila offering its gene
constructs Bucdiuy thurmgerensis tor use in rice and tiee
Jdistribution ot the resulting rice varieties in Jeveloping
countries,

The Bt-vene constructs code tor a protection protein
that. wher present in plants. protects it against certain
MheCt pests.

The azreement enables the Institute to use the gene in
15 own research and the development of rice varicties with
improved resistance to pests such as the vellow stem borer.
(Source: European Chemieal News. 31 October 1994

Russian Federation

Russia enters world biotechnology market

Fhe Russtan Ministry of Science has named three inst-
tules as centres of exeellence inan attemipt to enter the
world market in botechnology . These are the State Scien-
tiie Centre tor Virology at Novosibirsk, and tor Applied
\Microhiolous at Ohlensk thoth were off-hmits to outsiders
until recently . and the Debaboy Institute an Moscow,
The Gosernment s to oancrease the buduets of these
weptres

Despite the opumism ~surrounding Russia’s bre push in
hotechnoloesy there are huge obstacles to overcome Most
ol Russt’s 2000 or o research institutes and tactories
Judicared o hiotechnelogy are desperatels short ot mones
and equipment and. as i other arcas of saience. talented
rescarchers are leaving to jom western biotechnology
Comipanics. of moving o more lucratve pobs ontside
R Iy

Another problem e that Russian plants makane anty-
and vacanes do oot meet western standards of

Ao reaud manutacturers canoonly sell their

prosduct. m ‘h‘\c[ng\ln_' conntries, or for e by vets

Fhoe browest problem o probahly the public opposition

hrotic

e

o |'\I~\h'\h.’h![n'_'j.
brofechnolors with the huze tactorwe s that vien out anmial

Fhe Rusaaan public tends o assodiate

feeds made up of protein-rich micro-organisms such as
yeasts. In 1988, news emerged that people hiving in towns
around the dozen or so tactortes had complaned that in-
haling the tiny particles ot yeast released trom the plants
was mahing them 1l In the town of Kirishi, 200 Kilometres
from St Petersburg. these emissions were blamed for the
deaths of 12 children and a local incidence of asthma run-
mng at 10 times the Russian average.

The Institute of Applied Microbiology. Formerlh
known as Biositez: the Institute of Applied Microbiology
(1AM, Oblensk. Russia) has been described as the engine-
room of Russtan fermentation. It has a high containment
tactlits . and many et 1ts 1.000 scientitic statt are focusing
on improvements to amma interteron production.

[AM intends to produce recombinant insulin in colla-
horation with a plant in Stepnagorsk. [t has constructed a
biotiim reactor on a 2.300 cubic metres day scale to treat
ligutd wastes containing nitrophenol. methanol. organie
chlorides and acetone. It also produces some 100 tons vear
of dry nutrient media which is supplied throughout Russia.

TAM 15 no stranger to toreign industrial partners. [thas
previousty worked with Merck Sharp & Dohme. Lederle.
Hoechst and a number of South-East Asian companies.
IAM is currentiy working with a Viethamese organization
te construct a tactory to produce plant protection agents.
while collaboration on transgenic animals and plants has
been established with en unnamed German company . A
toxicology centre is being established. and part of the
Institute 15 bemng privatized

The Debabov [Institute  Formerly known as Nil
Genetiha, the Debabov Insutute was founded to supply
producing strams to mdustry: now 1t s becoming a tederal
centre for applied scrence. it recenves 40-30 per cent direct
State tunding with the remainder coming trom industry and
erants

It has a pilot plant ot Sou-Litre capacity. which s
principally used to investiwate the production ot low
volume hieh value products. Tt has ostublished @ smalt
internal enterprise. called Teknobik, to use the prlot plant
on a commerctal basis Mamn areas of work and rescarch at
the Debaboy include amino acids, vitamins, enzymes,
pharmaceutical pro.cins, broremediation and plant protec-
tion

Fhe Institute has a good collection of veast strams tor
the production of leucine. valine, soleucine and other
amimo acids, it produces ribotlavin and somie other com-
mercialized nucleotides. while stram selection procedures
have been used m connection with the production of pro-
teases. metalloproteases. thermostable alpha-amy bises and
beta-calactosrdases

For example. a cencticalls moditicd
amivloligucta, rens has been used to make thermostable
alpha amy lases tor the tood and textle mdustries Usane
stramn o Khodococ s with bigh hydratase activits g pro-
cess tor the broconversion of nmitriies has been deseloped.
involving the prodoction ot aersbamade by enzvmatic hy-
Jration ol acrylonitrle

MO are baine ased to make imterterons and inter-
Teuhins and i has g mall vroup workime on monoclonal
antibodies Processes have been developed by the Institate

B i

tor the treatment o detercents, phenol and ol oo
trverorzaensis s carrentis beme termented on a faree saale
andsed successtulbyan Seldinals aeainst colorado beetle
cEstracted trome New Scoonrea, 28 NMay 1994 and Charlook
i Sotence Polov, June 1994
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Russia set to launch State biotechnology

programme

At the request of the Government. a group of Russia’s
leading biotechnologists. drawn trom the academic and in-
dustrial sectors. has been enzaged for the past 12 months
in drawing up a new Stare Procramme tor the Development
of Biotechnolosy During the Perod F994 1o 2000 Fhis
focuses on several main areas of the Russian bioindustry
that should receive State support. including the develop-
me=n: of microbial biomass production ¢hased on methanol
and ethanol) tor human consumption. The eventual amm is
to produce 2 mithon tons per annum of suci high-protein
biomass that could then be incorporated into traditional
human foodstutts. Other parts of the programme are
devoted to the application of biotechnologs in the pharma-
ceutical industry and agriculture.

To implement this programme. the Committee of the
Kasstan Federation on the Chemical ana Petrochennical
Industry s Main Administration for Biotechnology . headed
by Dr. Villen Matveey has dratted a decree tor the Russtan
Governmen:, Concernoty the Priorme Dovelopment of the
Brotechnology Indusery - This seeks major State backing tor
industrial biotechnology in Russia and the implementation
of'a range of privileges. including a tavearable tax regime.
relanation of customs duties. and allocation of regional
budgetary resources to local bioindustries. Moreover. the
decree also envisages tax breaks tor domestic and foreign
banks and companies nsesting in the Russian biotech-
nology mdustry 1 as expected. the Government adopts the
new programmie and its attendantincentives. brotechnology
could soon become one of the most rapidly expanding sec-
tors of the Russian economy.

Further detatls trom Dro Anthony Rimmemgton. Centre
for Russian and bast European Studies. School of Social
Sciences. The University of Birmingham.  Edgbaston.
Birmingham BIS 21 1 UK (Source: Microbiology Furope.
Vol 20 Noo 50 September October 1994)

Taiwan Province of China

Taiwan pushes into Viet Nam

[awan Provinee of China is bewmning to develop
triede mnto the tormerly closed markets ot Viet Nam and
Russia, according to a report in the journal Forcien Trade

With ST billion in the market so tar. the sland s the
Jargest toreign mvestor m Viet Nam. Howeser. being tirst
has 1ty headaches. such as the inabrhty 1o own 100 per cent
ot any business. Bureaucratic hurdles have abso been g
problem: only one Taiwanese tinancial mstitution has man-
aved o set up a branch oftice so tar The Vietnamese
Governiment has sice moved somewhat. giving prionts
status o future branch oftice apphcations and giviny
Farwan the go-ahead to set up Chinese Linguaze schools

Farwan has also developed a Tounshime trade warh
Russit, sellme $71 malhion into the country while buviny
SO38 milbon, mosthy m orew materalsuch as voldl alu-
nuntum and steel

Halt ot Tawan™s toreren trade o with the Pared
States Japanand western Furepe howeseratull 8 percent
v wath Chim othroueh Hone Kone direct shipment, are
torbudiden

A home, Taiwan engos oo throvimey oxport market tup
v d per cent an 199t amd anespa e coonom
CI0per cent annualle trom TOXTEU0 T iSource o
Poliae in Budicne: Vol 00 No 3 septomher Toah

United Kingdom

Britain’s culture collections

Culture collections store Iiving saraples of microbes in
“suspended animatton”. both to conserve biodiversity and
as a resource for research and industry . However, Britain™s
collection  scatteredover H sites and tunded by a compli-
cated tangle of industny . governmient departments and re-
scarch councils  needs urgent coordination it it is o
survive. savs the independent working group commissioned
by the Office of Science and Technologs.

T'he collections contain around 42.300 samples. making
them among the most comprehensive in the world. The
working group recommends bringing all F'} coliections un-
der the aezis ot the Biotechnelogy and Biological Sciences
Research Council (BBSRC) whose budget would be
expanded.

Presently . industry supplies between a third and halt of
each collection”stunds. buving samplesand services: public
tunds make up the rest Any - or all--of the five govemn-
ment depantment sponsors could cut their tunding under the
current shahe-up of public sector research in the United
Kingdom.

The collections should also be concentrated on fewer
sites. the report sass. They should share a common cata-
logue. database and marketing strategy. improving iheir
links with cach other and helping industry to find the
information it needs.

Ihere are three main culture collections n the United
Kingdom: the International Mycological Institute (IMD in
Surrey, which holds fungi. veasts and plant bacteria: the
European Collection ot Apimal Cell Cultures (ECACC) at
Porton Down. which includes cell lines trom people with
inherited diseases: and the National Collection of Industrial
and Marine Bacteria (NCIMA) in Aberdeen. Eight smaller
centres specialize in microbes such as pathogenic bacteria.
brewing veasts and wood-rotting tungi. (Source: Croemistry
& Industry. 21 November 1994)

Coventry University expands into biomedical

technology transfer

Coventry - University’s - School of Natural - and
Environmental Sciences has set up a biomedical and tech-
nology transter and business mtormation service called
Biophoeniy intended for clients, meluding medical diag-
nostics compantes, exploring the potential of technologies
such as gene probes. pharmaceutical executives needing to
keep abreast of market developments i their tield. and
compantes wishing to otfer customized market rescarch i
these arcis

Scientists ot Biophoeniy have carnied ont analyses of
the markets tor cene probe dienostion, immaunoassiy s,
srvro cancersrelated restss hormone-related tests,
hotechnoloey pharmaceuticsls, alleray tests and the
treatment of obestts (Source Glencnn Envnecron News,
PS5 fune 199

United States of America

Report cites Federal laboratories as leaders in

biotechnology transfer

ES Gonernment Lihoratonie s tabe st place meotech-
nofows rean e the Bromedical, biotechnoloes and phar-
miacculical areas reportsanew dudy Federal Biboratories,
il the Pabbe Health Service (PHS Y and its man

P s
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component, the National Institutes of Health (NIH). are
number one i inventions availebie tor licensing. patents
received and patent applications pending. inventions that
have been licensed out and therapeutics in active develop-
ment {both in terms of those licensed vut and those being
developed intemnaliyv).

According to the Federal Bio-Technology Trunsfer
Directory, published by the Biotechnology Information
Institute (BI. Rockville. MD). PHS and NIH are: (1) the
US biotechnology and pharmaceutical industries™ leading
source for new technologies. introducing new products and
broadly enabling technologies: (2) the leaders in collabora-
tive research and development with the biotechnology and

pharmaceutical ingustries.  ncluding  therapeutics  in
development and clinical trials: and ( 3) the source for many
products and technologies in the market-place.

Federal agencies and laboratories have received patents
tor 2,100 biomedical. biotechnology and pharmaceuticalin-
ventions from 1980-1993. PHS (with 60 per cent) and NIH
(with 49 per cent) are the leaders among federal agencies.

Biotechnology is involved in the majority of tederal
technology transfer. This includes over 30 per cent of
inventions: about 70 per cent or more of patent licences
eranted: and 60 per cent of collaborative research and
development arrangements (CRADAs). (Extracted from
Genetic Engincering News. 13 September 1994)

Technology transfer by technologies/uses’

Technologies/uses Patents Applications Licences’ CRADAs
Drugs Chemical 661 359 312037 227
Biologics Biotechnology 480 606 T34 (138) 300
Apparatus Devices 586 118 121 (1%) 14
Recomb. DNA Gen. Eng. 126 353 508 67) 127
Genes-Cloned Seq. 101 331 267 (63) 82
Antibodies i48 176 325 e 38
Therapeutics 679 600 669 (200) 332
Diagnostics $34 413 364 (3% 172
Cancer 186 162 240 67y 61
Therapeutics 151 126 213 35 16
Diagnostics 70 8! 137 20 13
Infectious diseases 279 339 423 (82 179
Viral Antiviral i36 240 329 (65) 1o
HIV-infection 36 122 178 (3 46
Therapeutics S0 106 166 (31 43
Diagnostics 26 42 23 3
Radiopharmacy 119 37 92 i23) 32
Screening (drugs) 63 129 to-d (3% 29
Chinical trials stage 68 16 141 (75) 153

Source: Federal Bio-Technelogy fransfer Dircctory

Inventions and CRADAS are indexed with as many technologies uses as are relevant.

Total number of invention licences foilowed by number of exclusive ficences in parentheses

Page 36
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Bio Science builds biotechnology centre in

Baltimare

Bio Science Contract Production Comporation has
brohen yround for a new biotechnology centre 1n Balu-
more. Manlard. The company. which designs and builds
sood-manutacturing-practices facilities tor the biotech-
nology industry, says the new centre 15 Jesigned to be 2
multi-user. GMP biopharmaceutical production faciiity.
oftering bitechnology companies production capacity for
chinical trials and eventual product marketung. Operatton of
the tacility 1> expected to begin in 1996

Bio Science was selected by the Manvland Processing
Center to build and operate the biocentre.

Man fand Processing Center is a private. non-profit
corporation whose 12-member board includes representa-
tves from Johns Hopkins University. the Unnversity of
Man land Systermn. regional biotechnology compantes and
the venture capital community. (Extracted trom Chemead
\urkening Reporter, 23 October 1994)

EPA finally issues TSCA and FIFRA rules

After vears of dratting. revising and behind-the-scenes
nesotiating. ofticials of the Emvironmeatal Protection
Avencs (EPAL Washington, DOy recently issued two sets of
rev ised proposals tor regulating biotechnoiogy

One set of EPA p ~osals delineates the Agency s
approachto evaluating modified micro-organisms under the
Toxic Substances Control Act t FSCA) while the second
set of proposals explains how the Agency will oversee
small-scale tield tests of certain pesticides under the
Federal Insecucide. Fungicde, and Rodenticide  Act
(FIFRA)Y. In both cases. EPA ofticials Taboured to adapt
their rules to tederal statutes that were designed te deal
with chemical products. In cases where TSCA is the signal
statute. EPA officials plan to regulate many intergeneric
micro-organisms  micro-organisms enginecred to contain
genetic matertal from orzanisms in different genera s
“new chemical substances”™ When a biotechnology com-
pany. or seme other concern. plans to manufacture. import
or otherwise tse such micro-organisms tor commercial pur-
poses. a microbial commercial activity notice” needs to be
submitted to the EPA 90 davs in advance. so the Agency
can determine whether the micro-organism presents “an
unrcasonable risk o human health or the environment™
Moreover, EPA officials reserve the right to review plans
tor ticld trials of intergeneric micro-organisms,

Although the scope of these TSCA rules is potentially
universal. EPA - ofticials are proposing several broad
exemptions

IPA'S new proposais under FIFRA pertain 1o the
smuall-seale testing and planned commercialuse of microb-
1l pesticides and plants engineered to produce pesticides
Although carlier proposals called tor notitving EPA of all
contemplated small-scale tield testing of all sach pesticides.
the newer proposals somewhat narrow that scope. exempt-
ing genctic chanees made within a particular micro-
oreanism or those that numie changes that oecur in nature

FRA ofticials projedt that the eutial costs tondustry
of cemplving with the proposed TSOA rule will pe as high
as 82 2 mdlien a vear but will drop to $36.000-$160.008
avearwithin five vears, as industry becomes more tamilar
with ISCA™s provisions (Source B Tockmadom Vol 10
Oxtober 1991

US biotechnology—vigcrous and creative

According to the annual surv ey of brotechnology com-
panies by consultants Emst & Young. the US brotechno-
logs industry s responding vigorousiy and creatnels to the
changes in the health-care market-place by seeking ahign-
ments with other companies and shitting  production
methods.

Smaller biotechnolozy compantes face the risk ot being
blocked from the 1S health-care market-place because of
the recent restructuring and consolidation an the druys
industry . savs the report. However. the new system will
also ofter opportunities for biotechrology . as the new
“health-care providers™ will look for partners to Jdevelop
new products.

Biotechnologs companies are increasingly tformemg atii-
ances with each other and with big pharmaceutical compan-
ics. the report tound. Their goal is to raise capital and to
tind help tor product development and marketing. Both the
biotechnology and pharmaceutical sectors are increasingls
turning to contract research organizations. Emst & Young
found. saving money and rammy tlevibility in starting up
or abandoning development of new products.

Public biotechnology companies” sales grew in [993 by
20 per cent. This ma3y soon increase as preducts currently
in the pipeline reach the market. Research spending
increased by 23 per cent to $7 billion. The report calls this
both ~a blessing and a curse. technology embodies the
uture value of the industrn but consumes much capital™

Despite  the  unfasvourable  figures.  biotechnologs
remains popular among venturz capitalists. On average.
cach venture cepital firm made six investments in bkio-
technology companies duning the tirst six months of 1994,
with an average .mvestment of $S17 n."on per deal
tExtracted from Chemistne & indusere 3 October 1994)

EPA to streamline rules on release of modified

organisms

Environmenial hiotechnology, the use of biologicai
ssstems and  products o clean up and manage the
environment. should be a boom industry but has faced
severe hurdles tn the torm et rules and rezulations
miroduced over the vears by the UNS Environmental
Protection Agencs (EPA)Y Under the new rules now pro-
posed. researchers would have to notify the EPA 90 days
prior to releasing genctically moditied organisms  and
could proceed if the Agency did not say no. In addition. «t
scems likely that EPA will Took favourably on products
fikely 1o substitute for traditional chemicals that coise
areater environmental probleins Once issued. the | PA rule
will be asvadable on the Internet. via EPA™S gopher server,
whose address s gopher epa gov (Source Biotechnolon
Sullctin, September 1994)

US demand for biotechnology therapies pro-

jected to double by 1998

US demand tor biotechnology therapies quadrupled
from SKO8 mulhion in 1988 to 335 hilhon in 1993, and
will double acain to $4 8 bedlion over the succeeding tive-
vear perted. according to a ness ctudy from i he Freedonis
Giroup

FTooking at spectlic biotechnolozy products. the
Cleveland-based rescarch and consufting firm e three

clives of broenaineered medicnes ersthropoieting,
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colony stimulating  factors  ard  svacoires  genemating
demand of more than Si billien 1n 1998, In the same year.
tive additional classes  nterferons. human wnsulin. human
erowth hormmone, enzymes and interfeubins will account
for Jemand ranging trom $430 mudlion w 8373 mulhon.

In addition. “the 1998 U'S bioengineersd pharma-
ceutical market will include three ST00 million to $400
million product groups: tissee plasminogen activator. anti-
haemophilic blood tactors and therapeutic monoclonal
antibodies™. the report predicts.

However. Freedonia cautions that. while “product
Jdemand will grow rapidiy over the next decade. nearly
60 per cent of available opportunities”™ tor bwtech drugs
“will remain untapped. Even with the anticipated intro-
duction of gene-based therapies. nene and insulin-like
gronth factors. anti-tumour monoectonzl antibodies and
AIDS vaceines during the 1998-20035 period. the industry
will fall short of reaching s full potential™ the ~tudy
maintains.

“New discoveries and continuous advances i life
sctence technologies will keep bioengineered pharma-
ceuticals in an embnionic stage of development until well
into the next centuny ™. Freedonia states.

Cancer therapies will be the leader among bio-
engineered pharmaceuticals by 1998, according to the
study . Among other diseases that should provide “favour-
able growth opportunities™. according to Frexdonia. “are
AIDS. anaemia. ey stic tibrosis. drabetes melhtus, dwartism.
haemophilia. hepatitis. herpes. multiple sclerosis_transplant
organ rejection and several less prevalent senetic and infec-
tous disorders”™ (Extracted from MoGraw Frii's Broteck-
nology Newswarch, 19 September 1994)

New organization formed to promote bio-

business collaborations with Israel

With more phy stcians and scientists per capita than any
other countrs . Israel 18 being increasinels recognized as a
global feader in biotechnologs R&D. with high-quahts.
nroprictars technoiogy with strong commercial potential

During the past three vears the number of Israch
biotechnology companies has doubled to 60 Morcover. the
ongoIng peace process is mereasing the imterest and con-
fidence of overseas partners and vestors,

Despite the rapid growth of fsracl as an innosvative
biotechnology centre. arecent report to the israel Fyport

instetute sugyested that the tollowing are needed ior braet's
hioindustiy to tlourshe (1) Slilled managers, 2y protes-
stonals experienced i post-R& D manutaciering and qualits
control. regulatony and clintcal attarrs and muarheting. and
¢ 3y strategic atliances sith overseas comipantes to compen-
sate tor the above needs. According to the report’s author.
“The tme v night new tor multinattonal companies in
generaland drue companiesin particuiar to become import-
ant plavers in the Dsracli biotechnology indestny tor the
benetit of al! parties imvolved. The mulunanonals could
benefit trom ihe abundance of new proprictany tech-
nologies. The Lsraeh companies can benefit consderably
from the management capabilities and the post-R&D e
pertise of the mulunationals in brnnging products 1o
market.”

Fo help toster more alliances between the American
and Israchibiotechnology industries, a new assoctation the
US Israel Biotechnology Council has been tormed. A
studs by KPMG Peat Marwick indicaies that the majorin
ot toreign investment in Istael is from the United Sates.
Siy -one per cent ot Israeli tirms sunveyed wdentitied their
main source of foreign mvestment o5 American. Several
Isrzelt biotechnologsy companies  are substdiaries of
Amierican enterprises or have  jomt projects and or
investment from American sources.

I'ne US Israel Biotechnology Council tunctions as a4
catalyst between the growing hrotechnology communities
of Israel and the United States. helping o tactlitate new
binational allnces  such av Ticence and cocperative
rescarch and  development sgreements  throush  net-
working, information exchange and public policy initia-
tives.

In Januars 1994 the Gosemments of the United States
and Israel established o high-lesel Screnceand fechnologs
Commission to promote joint high-icchnologs development
and create new jobs, Co-chaired by Commerce Secretan
Ron Brown and mis Israch counterpart. the Conmmission has
designated brotechnelogsy as one of ity priorities

The Biotechnolooy Council has been helping ine TSN
Israe! Seience and Technolozy Commission identity tund-
ing and other imitiatives that promote bmatonal alliances o
the private sector. For tunher mtornition. please contact
the President, US israel Biotechnologs Council, PO Box
1742, Rochsiffe, MD 208409 1S Tel: 301-899-4803
vEntracted trom Goenctie Enciacerme Sews, August 1994
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Research on human genes

Study describes actions of c.ncer-cell move-

ment

Scienitsts at Penn State’s College of Epgineering
(University Park) have described some of the little-known
brochemical and molecular activities in and around a cancer
cell that dictate its crawhng-like moves through the body
to start new tumours. Penn State’s Dr. Cheng Dong. along
with Drs. Sadie Aznavoorian and Lance Liota. at tae
National Institutes of Health. developed a2 way to view a
cancer cell crawiing through a micropipette. They found
that the cancer cells move by temporarily projecting therr
protoplasm torward. calied pseudopod protrusion.

The rosearchers watched the leading edge of a
migrating melanoma cell thrust torward in two phases as
the cell moved in response to a chemical atiractant found
in the bods. In the initial phase. regulated by osmotic
pressure. a cancer cell swelled to form a convex. sym-
metrical. outw ard-reaching pouch. During the second phase.
the cancer cell extended in an irregular shape and proteins
in the pseudopod combined o form larger molecules. These
lined up into a rigid needle-like structure that aided the cell
extension. The researchers found that ceil surface texture
intluenced movement.

“It appears that one way to knock oft the entire process
of cancer-cell moving s to mhibit the inial protrusion
process”. according to Dr Dong. He is currently working
to see it altering cancer-cell genes atfects how and when a
cancer cell moves. (Source: Gonetic Engmncering SNows.,
August 1994)

Research effort to diagnose foetal disorders

from motker’'s blood

The National Institute of Child Health and {iuman
Development (NICHD: Bethesda. MD) Taunched a major
research etfort to determine it it is possible to routinely
diagnose chromosomal disorders i unborn babies by
analysing foctal celis taken trom the mother’s blood. The
eftort could result in a fess invasive methaed for detecting
toctal venctic disorders that is safer tha current diagnostic
technigues and can detect foetal detfects much earlier in
preunancy.

Diana Bianchi. M D . at the New England Medical
Center Hospitals (Bostony, was one ot the carly invest-
vators who developed a technique tor solating foetal cefls
from materna! circufation. She used monoclonal antibodies
to the transterrin receptor, which is present on a certamn
tvpe of foetal blood cetl but missing from maternal circu-
lation. Fhe antibodies were chemically bound to a fluo-
rescent molecule. which allowed the cells to which they
were bound 1o be identiticd by a tlow cvtometer.

The current roscarch cetfort sechs to expand on the
carhier attempt, 1o determine whether it s possible to
Jraenose a wide range ot toctal disorders, and to tocas on
the technical harriers o routine solation ot foctal cells
from mother™s biood and analssis of the chromosomal
material thes contim (Source Genenne Lamcerning N ows,
15 June 1994

Collaboration on drug screening

Bristol-Muers Squibb has signed a major collaborative
research agreement with New York-based Cadus Pharma-
ceutical. an early-stage birotechnology company  which
specializes in rapid drug screening techniques. B-MS will
tund Cadus™ research mto novel seast-based screening
technologies.

Cadus’ research centres on (G protein coupled receptors.
These regulate the physiological behaviour of cells by
blocking or transmitting signals trom outside. through
G proteins. to the cells™ interior. Over 1.000 tpes of
G protein coupled receptors have been identified. including
receptors known or suspected to play a role in diseases
such as Alzheimer’s. theumatoid arthritis. hypentension.
atherosclerosis and some cancers.

Cadus has developed a methed to simphify the testing
of compounds against G proiein signalling pathways. The
method mvolves transtemny the genes for a single human
receptor complex into veast cells. Such veast cells contain
human G protein coupled receptors that act as it they were
in human cells. Cadus has constructed a series of such
veast strains which can be used to test thousands of
compounds 2 dav. (Source: Furopean Chenucal News,
£ August 1999)

Brief enccunters in the immune system

Researchers at the UK’s Medical Research Council's
Cellular Immunology Unit in Oxtord have shown that the
interactions between protetns on the cell surfaces of the
immune svstem are extremely weak. The finding. which is
reported in Trends in Brochemucal  Scicnces (19,
pp. 334-338). could have impontant implications tor the
design of new drugs.

There are a host of interactions between cells in the
body . Some are relatisely stable. such as those that occur
as the bedy’s organs develop. Others are more transient.
particularly ihose involving white blood cells that mediate
immunity. The researchers had been looking at proteins
present on the T lymphocy te. a white blood celi that patrols
the bloodstream and scouts or viruses. bacteriaand foreizn
materials. or antigens. The proteins are known a« adhesion
molecules, many of which are distributed on the T-ceil's
surtiace. Their job s to make contact wiih other ¢cells and
wain sutlicient information to fet the T-cell know how to
stick o the antigen. identity it and summon help from the
rest of the immune system’s army of cells

There had been speculation that the adhesion moiccales
might bind very weakls. but the actual speed of their
dissociattion was sull a surprise The interactions are of
very fow attimty, <o that a laree number ot adhesion
molecules on cach cell are required  for suceesstul
identitication

Ihe rescarchers specubate that this fow atfinity s
common in the short-hived interactions that are tvpical of
white blood cells. 'ndeed. the speed s probably vital
Without it lingering contact with other cells mighe et
up irreversthle interactions and prevent the moiccuales
that recagnize the specitic antizens from dome therr
joh
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An appreciation of the speed of these interactions will
be wvital in designing the new generation of genctically
engineering drugs based on inhibiting adhesion molzcules.
tor example. in diseases such as theumatond arthritis, where
the immune syvstem wrongly identiiies the bady 's own celis
as antizens. Details from® Dr. Neil Barclay . MRC Celiular
Immunology Unit.on 0865 273398 4 Source: Brotechndon
Buiicr:n, September 1994y

Zymogenetics in blood cloning breakthrough

Zymogenetics,  the  Seattle-based  subsidiann of
Denmark’s Novo Nordisk. and the nearby Universiny of
Washingtor have reported the isolation and successtul
cloning of thrombopotetin, a critical hormone tor blood
p'atelet production. Researchers hope the discovery may
lead to a treatment to counter thrombocstopenia. a
sometimes tatal drop in blood platelet counts that ali-too-
often {ollows chemotherapy.

At present. thrombocytapenia s treatable only with
transtusion of platelets, but this sutters the disadvantage
that the soreign platelets are often attacked by the body s
own immune system. By stmulating production ot the
body s own platelets. thrombopoietin has the potental o
restore platelet connts to near-normal levels.

In mizial research, recombinant thromboporetun was
shown to increase platelet fevels in laboratory mice by over
300 per cent. Zymogenetics savs. The company now plans
o conduct exiensive studies to evaluate the coviokine’s
therapentic potential. (Source: Furopean Cremical News.
27 June 1994

Enzyme sorts stereoisomers

A researchgroup at Tohohu University has successtuliy
separated 2 nucleie acid compound that has anti-AIDS
propertics using adenosine-deaminase mediated ensymatic
reactions under 3,000 atmospheres of pressure.

Proteins, including enzvmes. ordinarily lose their
activity at 3,000 atmospheres. However. when high
pressure was applied to an adenine anti-AIDS compound
developed by the group. it was tound that while the
enzymatic reaction proceeds to only 2.9 per cent ot the
compound  at normal  pressure. enzymitic  reactions
increased  to 39 per cent after 20 minutes  under
4,000 yjimospheres of pressure. Furthermore. the reaction
involved almost all {-isomers which act against the AIDS
virus, allowing the vroup to easily separate products with
anti-AIDS  properties  (Source:  Motiraw  Hildi
Biotechmaology Neseavarch, 18 July 1994y

Scientists identify genes causing dwarfism

Screntists at the University of California, frvine. have
tdentiticd the gene and exvact mutations that cause the most
common genetic form of dwarlism, achondroplasia

The tevearch team was headed by John T Wasmuth,
Ph D, professor of biologieal chemistry at UCT S College
of Medicine, This discovery comes atter studies reported
trat the cene for achondroplasia was o ted near one end
of human chromosome number

Achondropliasi, which aftects abont one in 20000
people, causes alterations in bone crowth and developmer:,
resaltine i an enlareed hewd. normal-sized trunk and short
limbs  The detective zene wdentitied by the UCT croup.
called FGEFRA makes a coll surtace protemn. which hinds
specttic ivpes of zrowth factors and induces the crowth and
desclopment of  weveral tssues, mcludime bone and

/'(lgn' 410

cartifage. Most people with achondroplasia are bom o
average sized parents. but someone with achondroplast thas
a 30 30 chance of having 2 dwart child

The UCT screnusts emphasized that the test they
Jeveloped should be used vndy for prenatal screening of
toctuses at rish for having two copres of the aberrant
achondroplasia gene. Even though dwarts wih one
abnommal copy of the achondroplasic gene are senerally
healthy. couples in whom both people have this form of
Jdwartism have a 23 per cent chance of having a child with
o ajtered cepres of the gene, which s imvanabiv faral
shorzly after birth. (Sowrce: Generre Enconeersns Ve,
August 1994

Team develops SOD gene therapy
A Kobe University medical scheol research team has
veloped a way o msent the gene tor superonids
dismutase in cells which would prevent damage by active
ovyzen. Superontde dismutase ¢ene tnsertion also proved
to suppress formation o lipoperoxides. The technique
ofters promise as an eftectine gene therapy for some of the
more intractable diseases of aging such as rheumatic
arthrinis. The researchers plan to conduct amumal trials of
the technigue soon. Clinical trials of injectable superonide
dismutase are carrently underwar in Japan. Superontde
dismutase gene therapy ofters considerable advantagessince
none of the substances wounld be metabolized and there
would be no  problems  associated  with  dosage
administration  (Source: MoGraw  Fidl's Brorechnodonn
Neuswarch, 6 June 1994)

Multiple cancer-causing gene stirs scientists

Rescarchers claim to have tound a "multple tumour
suppressor” (MTS) gen2 that when disrupted or mutated

1y cause many common cancers of bran. bladder. breast.
fung. shin. bone, ovary, kidney and lvmphocsyte. And when
inherited in a flaved form. o« may cause a taruhal type of
melanoma. lethal shin cancer.

1t is the first suppressor gere that acts directly on cell
diviston, researcherssay . and sts discovery turther finks the
search tor oncogenes with the much-applauded recent
research on cell evele.

The MTS 1 osene encodes tor a protem receathy
wentifted as an mhibitor of the celt excle and called ple
When normal. the MTS T zene apparentlhy prosudes a
“molecular brake™ or switch convermmg a cructal carly step
mn celfl deviston, It stops a pareat cell trom dividime and.
keeps it restine. When it s detective, cedls mulnpls
endlesshv. deseloping into 4 tumour

Rescarchers can now envisage a sate, targeted anti-
tumeour stratees by replacime the defective MES T vene or
by mimichme the activities ot the plo protem with dries
Such an approach shich 1~ probably a fone was down the
road could treat almost all tvpes ot cancer, whenever the
Lt zene s tound o patient’s tamour

At a ereat rates other researchers have alreads
rdentitied o dozen tamour suppressor cenes that imdiredthy
control ditterent <tepsan the celbos e Inatew yeara thes
have tound wuch conctic taults el ot virtualiy all ropes
ot tumours Fhey abso toresee the sdentitication ol at jeast
SOmoUr SEPPressor cenes, cenctic sty ot evers
patient s tumour, and the use ot specitic draes torepaar the
Jetedts

Screntists have not ver tound what damaces this hes
AMES L ovene auarette smekes radiation, or an error m
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reproduction. But muany belizve that the ongin and the
“brology ™ of cancer 13 at last becoming clearer.

MIS T's discovery was announced by a team led by
rrolecular geneticists Alexander Kamb of Myniad Geneties.
Inc.. Salt Lake Citn (U T and Mark H Skolnick of Myniad
Genetics and the Uriversity of Utah Medical Center

Independentdy. in late 1993 the groups of David Beach
of Cold Spring Harbor Laboratories, Long Island. and
Curtis Harrts. Chiet. Cancer Gene Research of the US
National institutes ot Health (NI, had reported the dis-
covens and sequence of the pl6 protein and its vital role in
the suppression ot cell division. The plo protein was tound
to block the action of an enzyme called cyclin-dependent
kinase 4 that intttates cell division. These teams have also
beer searching tor ple mutations in a wide variety of
tumouns and expected to report similar tindings soon.

Swittiv,  several other  leading  research  groups
independemly sought to contirm the discovery and soon
reported that they did not find the plé gene mutation in
very many tumour specimens taken directly from patients.
A group at Johns Hopkins found 7 in 73 cancer cases of
vartous topes (Sczence 265 $15-317 19945 A group at the
University of Southemn California found 7 in 31 bladder
tumours (Narure 3700 183-184, 1994). More reports trom
the National Cancer Institute and Calitornia would tollow.
(Science 264 436-4390 commentary: 3333450 1994)

(Source: Health Horrzons, No. 23 Saumn 1994)

IDUN Pharmaceviicais licenses cell death gene

IDUN Pharmaceuticals Inc. has entered into an
exclustve licensing agreement with Washington University
in St. Louis for the therapeutic rights to the human
programmed cell death gene bax.

The protein expressed by the Aav gene is @ member of
the Acl-2 gene family. Members of this family act within
cells as master switches to control whether a cell lives or
dies. "Because the Agv gene appears to act as the antithesis
to the Ac/-2 gene. the master endogenous inhibitor of the
normal cell death program™, explains IDUN Vice President
of R&D. Dr. Lawrence C. Fritz, "t is a promising target
tor anti-cancer. neurodegencrative and anti-intlammaton
discases”™ Details from: IDUN Pharmaceuticals Inc.,
3050 Science Park Road. San Dicgo, CA 92121 USA or
on - ey 623-1330. (Source Biotechnology Bi.. tin,
August 1994

Liposomes protect antisense compounds

Rescarchers at the Fupta Health University School of
Medicie Bave encapsulated antisense DNA into Hiposome
microparticlesto protect them from enzs matie degradation
Current stabilization approaches bind aniisense DNA 1o
~ulphur although such compounds .ire somewhat tovie and
onlv 12 per cent ot antisense DNA can be introduced in
cells

I an experiment. an antisense DNA of 13 bases that
corresponds to carcinogenic venes was encapsubated in
Iiposome microparticles When bumanleukaemiacellswere
treated with the mcro-encapsufated antisense preparation,
the antisense DNA remamed viable five times loneer and
suceesstudly suppresaed the crowth of fenkaemuacells The
rescarchers say that addine antibodres that bind e tareet
receptors on the surface of the nucrocapsule would tacili-
tate entry of hoth antibodies and anteense DNAvinto ¢elbs

iNource: MoGraw  Hul's APRIRIT NS

13 August 1994
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New approach to treating toxic shock

In a novel approach to treating toxic shock syndrome.
researchers in Scattle have developed a chemical that
blocks the tormation of a protein respoasible tor the lite-
threatening consequences of the disease.

The protein. tumour necrosts factor, plavs a critical role
in the body s normal immune response to tumour cells and
infection but can cause severe damage when produced n
ercess amounts. This 1s whait happens in the case of toxic
shock. The protein exists in two torms, a long torm that ts
anchored inside the cell but extends outside its membrane.
and a shorter form that is soluble and s released to roam
:n the blood. Problems occur when too much ot the soluble
torm s released.

Dr. Rov AL Black and a team of rescarchers at the
immunex Research and Development Corporation have
tound a way to prevent the release of soluble tumour
necrosis tactor into the blood by blocking the protease. the
enzvme that directs the ceii to turn it loose. Their tindings
are reported in the journal Nuture.

The tests so far have been on mice. and Immunex
officials said more animal testing must be done betore the
company decides whether to begin the long process of
chinical trials needed to obtain US approval of a drug.
(Extracted  trom:  fmernanonai Herald  Tribune.
28 July 1994)

Gene therapy for de facto bypass

An advisors committee at the US National Institutes of
Health has recommended approval of a proposal in which
gene therapy is to be used for the first time to treat
cardiovascular disease.

The wdea is to add genes near a clogged artery in the
leg to get new blood vessels to grow arcund a blockage.
One researcher compared the procedure to a by pass without
the surgeon.

The study brings the begmimyg of a new era mn the
treatment of cardiovascular discase. sard Dr. Judith Swam.
a protessor of medicine and geneties at the University of
Pennsyivariaand director of cardiovascularmedicine there.
But gene therapy. she said. otters the hope noi only of
treaiments for blocked arteries that resist available therapies
but also of better therapies tor condiions that cuerrentls
lend themselves to treatment.

I'he idea behind the gene therapy s to mumic what
naturally occurs ain some people when their arteries are
blocked. These people torm 10 1o 30 extra blood vessels,
called collateral vessels. that wind their way past the
blockage and provide a new pathuway tor blood 1o get
threugh

Many people. however, do not torm collateral vessels,
or donot torm enonzh Molecalarbrologists haverdentitied
the ~ubstance  that «ignabs collaterals 1o torm The
aubstance. @ protein called vascular endothelial vrowth
tactor. or vegtl v seereted by cells himme an artery

Dr dsoer, o cardiolowian at StFhvabeth’s Medical
Center 1 Boston, and ns colleagues pre pose to provade o
zene tor veet molecules that will allow tormation of
codlateral vessels m o patients who do not make them on
ther own

Pogne 8
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The rescarchers will coat a uny angroplasty balloon
with a polymer that s impregnated with vee! genes. Then
they will intlate the balloon in a region of the arten
adjacent to the blockage.

The genes should be taken up by the cells ot the arteny
wall znd those cells should chum out vegt proteins tor the
neat couple of weeks. The hope 1s that segt protems, in
twrn. will coaxn new blood vessels o grow around the
blockage. (Extracted trom fternatronal Herald Tribune.
I$ September 1994)

Research on apoptosis

Cantab Pharmaceuticals ple and ithe Imperial Cancer
Research Fund (CRF)Y are collaborating ¢n a research
pregramuie to investizate the potential tor enhancing the
growth  of  cells used  tor the  manutacture  of
brophammaceuticals. The research will tocos on enhancing
the survival of mammalian cells cultured in the laboraton
through recent advances in the understandine of apoptosis.
the process that controls cell death. Cells are routinely used
m the biopharmaccutical industry for the manutacture ot
protein and virus based products that are used for the
diagnosis, prevention and treatment of human and animal
diseases. it the researchis successtulin prolonging cell lite.
this may enable the production of new binpharmaceuticals
and improve the economics of existing ianutacturing
processes. According to Dr. Gerard Evan. head of the ICRF
team and a leadiag apoptosis expert. the unregulated
asrowth of cancer cel's may retiect their tatlure to “commut
sutcide”™ at the appropriate time. Dr. Evan’s studies have
led to the identitication of particular genes which contribute
to this tailure. Details trom: Cantab Pharmaceuticals ple.
184 Cambridge Science Park. Milton Road. Cambridge
CB3  HGN. UK. (Source: Biotechnology Bullctn,
June 1904)

Gene that triggers breast cancer isolated

Scientists from an urban teaching hospital. the tederal
sovernment and a contract Laboratony report that together
thes have discovered a0 cene imohved in the mutal
development of breast cancer. It valudated by turther
research, the discovery suggests that 2 siaple tissue or
bload test could be produced o detect breast cancer ot its
carliest sage  Tong before & tumour takhes shape

Such an adsance would immediatels draw the attention
ot a number of biotechnoloss companies that are working
on oncosene diaenosticn Much o thar work currently
tocuses onadentitving patients ot risk of o recurrence of
breast cancer. so that they can be aazoressivels treated. A
test bused on this standard approach, using as i marker the
HER-2 nen vene. which s highls evpressed in 3060 per
cent ot breast caneors where the fvmph nodes are alreads
mtiftrated by cancer exfl s expected 1o be murketed by
the vear 2000

Phe nen tindime was made by researchers trom Harper
Hosprral a teachinge hosprtal attibated wirn Wavne State
University (W SED Detronts M the Nenonal Cancer
Instinate and PRTDan Corp oan NCEeontract Liborators i
Frederich, MDD The primapal mvestivators were
Faztul Sackar, Ph D eeociate proteswor ot patholooy
WS and director of molecubar brolosy ar Harper, and
Razmddin, Phiby o g saentist drom the
laboratory of hiochemical physiolos: T ts Brolorical
Response Modit o Pioeram

NULITRI N B
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The scientists wdentitied and puntied & novel DNA-
bimding proten trom malienant human breast tissues that
they call HER-2 neu Promoter Binding Factor (HPBEF)
This gene apparentiy trigeers the mechanism that activates
the neu gene to be highly evpressed. “But what causes the
trigeer to wo off i the tiest place v still a musten ™,
comments Dr. Sarkar. “We are working on that ™

He notes that the protemn binds to a core elemenr ot the
neu goenie Promoter region mn a segquence-spectic manner
The attinity-puritied protein can induce DNA synthesis
in gquiescent  cells,  displayiny mtogenetic activaty,
according o Dro Sarkar. the puritied protein mduces
HER-2 neuexpresstonon the surface of micremjectedeells,
This DNA-binding protem. a sequence-specttic cellular
factor assoctated with high-level expression ot the neu
vene, appears to play a role m cell ranstormation. he
notes

For now the work v sull preliminan, cautions
Dre. Sarkar. “We bave vet to clone the HBPEF cene™.

For further studies they will need o develop an
antibody that can detect HPBE. “Since an antuibody for the
HER-2 neu gene alread. exists. once we have both
anttbodies we can see how they correlate with cach other
I gene expression o the same series of patients,
accumulating the data in histochemica! staming and
statistically ™ he says

Iheir evidence that HPBE 15 indeed a tricger comes
trom the pathogenesis of breast cancer. iSource” Goncte
Erwemeerme News, 13 June 1994)

Research on animal genes

Scientists find protein that stops spread of

cancer in mice

Researchers at Stantord Universits School of Medicine
in Caitfornia have identitied a protein on the surtace of
celis that thwarts  tumours i mice trom spreading
throughour the bady. Dr. Irving Weissman, who helped
wWennty  the mietasis-blockine protem called  integrin
alphad-beta b and colleazues studied the protein™s effect on
the spread of melanoma,

Phe screntists became mterested in the protem’s
potential as a metasis blecker when they nonced that it acts
as a Velero-hike hook that stichs to certamn surtaces They
cencticatls engineered mouse tumour cells to produce the
protein. and then mjected these cells ander the skin ot
cicht mice. When they exammed the anmmaly™ funas
28 dass atter the ampections, they tound  thae onby
tive tumours had arisen. g cioup ot crcht mice injected
with tumour cells Licking the protem. 435 tamiours had
arisen. The rescarchersrepentedthe experimentibiree times,
cach nme obtaming nearly dentical results

Dr Wersnmonplans to survey vanous (ypes of timonrs
from cancer patienis to measure ther prodiction of
alphab-betal By chedhme pattents” recond . he hopes to
derermine whether production ot the protem correlate-with
mehashists i humans (Source Concrn Favmecrins New,
IS June Toah

Insect genes could hold key to waste clean-up
An entomolosist trom North Carolima State U ninveraits
eNCsUy b ddoned the venes responable tor et
resinlanee Too chenneal maediiade s Do Sichael Roes an

desocnate professorm the Department ot Fatomolooy e
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potential to use the genes e clean up chemical waste
broreactors or remediation systems.

Roe was developing a simple immunochemical assay to
determme if insects in a tarmer’s tield are resistant to a
particular pesticide when the broremediation idea came to
him. The test. a simple colonimetric assay. works by
Jdropping an insect inio a vial of solution. It the colour in
the vial changes the insect is resistant. The tests. developed
through a grant from the US National Science Foundatios-
sponsored  Center for Integrated Pest Management at
NCSUL have been submitted to the NCSU intellectual
properts commuttee. The bioremediation idea s relauvels
simple: tahe venes from resistant organisms engineer them
into fermentation organisms and place with toxins n a
bioreactor. One application, tor which the NCSU team has
a patent application_is te infuse steam n contaminated soil.
The steam would liberate the toxic chemicals. which would
be sent to a4 bioreactor tor  decontamination. The
applications are not limited to insecticides. according to
Roe. One of the enzvmes removes chlorines  trom
hyvdrocarbons such as PCBs. NCSU does not have a
working prototype vet. but 1s looking for compantes
interested in commercializing the dea. Details from: Dr.
Michael Roe on -1 (919) 51537710 or from Linda
Abruzzini at  the  Triangle  Universities  Licensing
Coasortium on - 14919) 349-9203 (Source: Biotechnoligy
Bulloun. June 1994)

Structure of spider silk

In work that could give clues to the developmient of
new tibres, scientists at Cornell University (lthaca. NY)
have determined the molecular structure of superstrong silk
produced by certain spiders. The silk has the tensile
strength of steel fibre of the same diameter. set it can
stretch and rebound from at least 10 umes its original
fength and has better performance than metal or syathetic
tibres. according to the Cornell researchers. The group sass
it used nuclear magnetic resonance analyses of the spider
stk to unambivuousiy detine the erystalline and amorphous
reatens ot the material. (Source: Chemcal - Weck.
12 October 1995

Firefly genes enhance trout roe fertilization

A research team at Kinki Universiy has produced
transgenic rambow trout using & new  clectrophoration
technique that noculates sperm wath lizhtning bug
fnciterase genes to fertilize Laree quantities ot roe with the
new cenetic code Convention micrompection technigues
insert venehic material into cach cow indnvadually throuch
fine elass tubes When sperm s placed in a solution with
the  venctic material and subpected 0 1 2RV
clectrophoration pulsed ar 0 3 maec, a minute hole opens in
the heads of the sperm to allow the entry ot the venetic
material In expermments. about 80 per cent of the cous
were tertilized by the transeeniec sperm as contirmed by
Ieht emisstons fram the resulting ey vSource. Woray
Hil's Brotechnoiooy Newaear i 18 iy 1904

Killer cell line shown to cure leukaemia in mice

Screntists at the Wostar Instiitute (Philadeiphia, PAY
have demomstrated that o “aller™ cell Tme they descloped
Bold promewc for the freatnient of 4 vanely of cangeers,
both ot the blood and sold timeurs This bine. known as
PALT 100 has been shown to reserse and eradicate human
acute myclovenons leahaemnr an aerereave torm ot hlood

cianecer. i SUID mice. The cell hine was derned trom o
child with a rare form ot Feeell leukaemn by
Daniela Santoli., Ph.D.. at Wistar.

Te researchers injected  leukaente mice  with
TALL-T04 cells v conjunction with recombinant 1L-2 or
IL-12. To prevent preliferation of the TALL-104 Killer
cells in the mouse tissues and to allow them to die oft atter
they had done their work of destroving the cancer cells, the
Killer cells were rradiated prior to bemng mnjected mnto the
animals. A single mjection ot TALL-104 cells mto the
leukaemic mice significently prolonged therr hite span:
complete eradication of the transplanted leukaemia in the
mice occurred when the cells were injected three tmes at
close intervals.

It this method can be applied to humans. it has twe
potential o mmprove upon the adoptive transter thera s
approach developed By Dr. Steven AL Rosenberg of the
National Institutes ot Health. (Source: Goncte Engoiecring
Vows, September 1993

Newly discovered marine micro-organisms

may be most abundznt life form

The most common torm of hite on Earth may be o
aroup of deep water microbes discovered by Universits or
Southern California (Los  Angeles) manne  biologist
Jed A Fuhman. The researcher used DNA analbysis 1o
detect the existence of numerous new specres of micro-
organisms wmosamples of sea water from sarious ocean
locations. These micro-organisms tall outside of the known
major divisions in the microbial group Archaca. to which
they seem to helong.

In samples taken trom deep ocean waier. these new
species made up about one-third of the Tite torms detected
in the DNA analysis. Because there are o maeny cubie
miles of this enmvironment  which s nutrient poor and
subject to high water prossures, and thus adverse to most
lite forms 1t follows that "any organism common in thi-
zone is likely to be one ot the most abundant onzanesms on
the planet”™, according to Dr. Fubrman. (Source. Goncin
Frgmceermg Sews, 13 June 1995

Transgenic mice support toxic waste theory of

brain aging

Research using transgenic nitee has provided support
tor the theors that the bram ages due to stow porsoning be
s own tovie waste It oos behieved that o bitetme’s
accumulation ot tree radical by-products that occastonalliy
bypass the body s control systems could be the cause o
degenerative chanees seenm conditions such as Parknson”™s
discasesas well as the problems o normal acme

Julic K Aadersen, PhD L an aesstant protesoor
University o Southern Calitornia’s (F e Anvele Fihel
Perey Andrus Gerontologs Center, created mice whose
neurons produce an averace of tour taes the normal
aimount of the bram enzvine moenomme osdae B
CMAO-B and an bran cells where ot 1 not normalls
tound Normaltly, MAO-B breaks dewn werotonm i g
reaction that produces hvdroven perosade which, o the
provence of ron, can vise nse to e hvdrosd radicaty

The mce produced MAG-B e alb ner.e el
mcludie nearons that contam catecholanime MAG Boan
Al break down Catecholananes and when it doe
perosides are produced In Al brain aieas whene
catecholamines are not normalls present. the cetebral

maicral looked normal Howesein i the ates where




Genente Engmmcering and Brotechnology Monitor. Vol 2. No [ 1]993)

catecholamines are present. Andersen tfound evidence of
brain damage and atrophy comparable to a type seen
condittons such as Parkinson’s disease. (Source: Genetre
Encincermy News, 13 June 1994)

Research on plant genes

Genetic engineering yields first pest-resistant

seeds

Over the past decade. plant genetic engineers have
racked up impressive successes in designing crop plants
with improved resistance to insects and viruses. So far. that
research has tocused on endowing plants with genes that
anve them a sunvval edge in the field. But tor many
important crops. including cereal grains, beans and peas.
the danger trom pests does not end with the harvest.
Weevils and other insects may  cause losses just as
great or  greater - during  storage. The problem s
particularly acute mn developing countries. where tarmers
can rarely attord protective chemical fumigants.

A team ot US and Australian researchers has shown
how biotechnology can combat pests in the storage bin as
well as in the field by creating a strain of garden pea that
resists attack By two weevil species that damage stored
crops. The zenetic stratagem the researchers used volves
inserting a foreign gene into the pea plants that triggers
production of a protein that inhibits teeding by weevil
larvae: the protein is expressed only in the pea seeds.

T'his achievement. which marks the first ime that seeds
have been genetically engineered for pest resistance. is
cypected to pave the way for new varieties of weevil-
protected legumes. including some that are important
sources of protein for people around the world, such as
chickpeas. cowpeas (black-cved peas). mung beans. and
hidney and pinto beans. (Extracted from Scrence. Vol 263,
3 August 1994

HEAR oil gene from jojoba

Calgene Inc.. an agricultural biotechnology company.
has unverled the first cloning and expression ol a plant
beta-hetoac-CoA syathase gene from jojoba,
Mike Bassner, a Calgene scientist. explains that the
“elongase” gene, isolated from jojoba. produces the long-
chain condensing enzvme which is the Key step i the
production of the long-chain fatty acids iused as precursors
of wan bosvathesis. This enzame 1s present in certain
varieties of high crucic acid rape-seed (HEAR)Y. which are
naturally high in crucie acid. but is missing in low crucic
actd rape-seed (AR o canelay varieties

When Caluene scientists expressed the jojoba clongase
cene i canoba varieties normally having vintealls no long-
chann tary acids, the transgenic varicties produced seeds
with maore than 30 per cent o the oif consisting of fone-
Chain tats aads

HEAR o1l v used nocertain hizh performance
lubricants, waterprooting acents. and as anbiship and
antiblocking aventsin polyethylene plastic films More than
1on midhon pounds of HEAR o1l are consumed cach sear
world-wide tor these purposes

In wdditon 1o the clomme, Caleene has succeeded
the puritication o a0 Ivsophosphatidy b acy liransterase
enzame. which controls the specitic positioning of fatts
acrds i the gl cenide molecules of which plimt orls are
comprised Etracted trom Chenneal Moarkcting Repoter,
PEdaly 1o

Trehalose expressed in plants

Calgene inc. (Davis. CA) has successtuliy engineered
the production of trehatose into plants via the expression of
bacterial genes encoding enzy mes that convert glucosz nto
trehalose. The trehalose-synthesizing genes had been
isolated and charactenized by a research team led by
Dr. Ame Strom. of the University of Tromso in Norway .

Trehalose has been shown to presernve the structure of
membranes and proteins in the absence ot water. and the
tlavour. colour and texture of dried foods associated with
their tresh counterpants.

In a separate  development. Calgene’s
Dr. Maelor Davies reported the successtul purttication of
alysophosphatidylacy ltransterase(LPAA T enzyvme, which
controls the specitic positioning of tatty acids in the
triglveeride molecules of which plant otls are zomprised.
According to Dr. Davies. manipulation of this enzyvme with
Calgene’s plant oils genetic engineering technology will
enable control of composition of fatty acids in the No. 2
posttion in plant triglveerides.

When expressed in combination with the medium chain
thioesterases responstble for the production of 10, C12
and C 14 fatty acids. Calgene expects to achieve oils with
super high tractions, ar -ater than 70 per cent. ot cach tatty
acid type. (Source: Genetic Fngineering News. July 19094)

Researchers clone genes that confer

resistance to plant diseases

Scientists at the University of California at Berkeley
and the US Department of Agriculture have isolated and
cloned two genes that are part of a close-knit family that
confers resistance to a variety of plani discases in a broad
range of plants. A third gene reported at a scientific
meeting in Scotfand carly in 1994 appears to be a member
of the same family.

Brian J. Staskawicz and researchers at UC-Berkeley
cloned a gene (RPS2) from a mustard-hke plant cailed
Arabidopsis thaliana that confers resistance to a common
bacterial pathogen. pycuodomonas svringac. The second
team, led by UC-Berkeley protessor Barbara Baker. found
and cloned the N zene, which makes tobacco resistant to
tobacco mosaic virus (TMV) The third team. lead by
Jettrey Ellis from  the Commonwealth Scientific and
Industrial Research Organization (Canberra. Australia).
cloned the 1.-6 gene trom tlax that conters resistance to 3
rust disease caused by the fungus Melampsora (.

“The amazing thing about these three genes s their
similarity.  considering  how  diverse  the  plants and
pathogens are. This will help us understand the anatomy of
discase resistance and bring us closer to inserting resistance
genes into other species that sutter tfrom similar diseases™
savs - Baker (Souree
IS October 1994

Genetic Eacemeermge Ny,

Research on viral genes

Slowing down HIV infection with selenium

Using computer analssis of HIV genes. o team from
the University of Gearzia has tound that selemum may be
able to arrest HIV mtection

The HIV cenes hold the etormation aboat the
sequenee of wmmo acids that the virus needs to be able to
reproduce and spread the disease. Fach amino acid
correspoids toa codon. et ot three nucleotides that
determines which amino acnl o mserted into a protem
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Will Taylor found that HIV genes contain distinctive
nucleotide sequences. which allow “slippage™ in the way
the gene 1s read before replicating. This means that a
difterent set of codons 1s translated into proteins. But when
selenium is around. it overrides the “stop” codon - -which
marks the end ot the gene - -so that the protein incorporates
selenium as the amune acid selenocy steine. at this point i
Its sequence.

The resulting selentum-containing proteins resemble
other proteins which control infection and thev could be
used to tun oft HIV infection. savs Tavlor. but the
intected person must have enough selenium in their sustem.
However. he stresses that these results are purely theore-
tcal (Journal of Medicinal Chemiserv, 1994, 37, 2637).

Selenium s an essential nutrient. found in many anti-
oxidant proteins. AIDS patients tend to have depressed
levels of selenium in their blood plasma. Many of the
groups that were initially most suscepuible to AIDS. such
as Africans and drug users. tend to be malnourished. In
several studies selenium supplementation therapy has been
reported to lead to some svmptomatic improvements in
such patients. (Source: Chemustryv & Industriv. 5 September
1994)

AIDS hope from baboon marrow

New treatments for diseases often come from veny
unlikely sources. and scientists from the University of
Pittsburgh’s transplant department are working on one of
the oddest. The team is attempting to repair AIDS
sufterers” damaged immune systems by transplanting bone
marrow from baboons.

Baboons appear to have natural immunity to the human
immunodeficiency virus (HIV), so a batoon marrow trans-
plant should transter this resistance. However. such cross-
species transplants produce adverse reactions like graft-
versus-host disease. when the transplanted immune system
attacks the host.

The Pittsburgh team. fed by Suzanne Hdstat. has
discovered that mammals™ bone marrow contains a “tacili-
tating cell” which aliows the transplant of purified stem
cells tfrom one spectes mto another. Stem cells. a consti-
tuent of bone marrow. produce both the oxygen-carrving
red blood cells and the white blood cells which form the
backbone of the immune system. Transplanting just these
parts of the marrow does not seem (o cause rejection,
clims Hdstat.

In addition. unlike in human-to-human transplants
where the entire marrow 1s replaced. the recipient’s marrow
only has to be “partially ablated” rather than completely
destroved. $tis a eratt rather than a replacement so it gives
betier immune responses, and s a lessaguressive process”,
explams Hdsta

Although the team has vet to attempt a baboon-to-
human transplant, trials with other animals have been suc-
cossful “We have achieved enerattment even in highly
ceneticaliy differentanmals sas s Tldstat most encourag-
mgly. i human-to-baboon sratt s amonyg the successes
Baboon-to-humantralsare "months away 7 Hdstat predscts,
(Source Chemestry & Inddastry . 1 Aucust 1994

Metals to fight cancer and viruses

New compleves developed by Priversity of Buttalo
researchers could provide @ key o viruse o cancer-
Mochmg drues Combmimg antisense venietic technology
andd trancinion metal catitlyvsis, the compleses seck out and

destroy the genetie equipment which viruses use to repro-
duce and concers o spread. without damaging the host's
DNAL

Antisense technology stops a virus trom repheating
inside a host cetl It works by binding a stretch or
complementary’ DNA 1o the messenger RNA (mRNA)
strand: of the virus or cancer celi. This blocks the transter
of the strands™ genetic information which is needed tor the
target to replicate and imvade cells. The strands can then be
destroved.

The Buttalo team. led by Janet Morrow . has devised a
complex in which a specitic macrocyclic hgand encases a
lanthantde ton. Jhe metal tons catalyse the transesteritica-
tion of nuclac acids- a reaction which breaks the sugar-
phosphate backbones of DNA or RNA strands.

In previous antisense techniques using transtionmetals,
the ion was released after reacting with the RNA and
usually Killed the infected cell’s DNAL Morrow s heand.
however. keeps a tight grip on the lanthanide ton, letting 1t
react but preventing it from escaping and wreaking havoc
on the host’'s DNA.

The antisense nucleotide - a short stretch of DNA iy
bound to the higand. It is designed to attach to the mRNA
strand in the correct posttion for the metal 1on to react. The
team can make specitic nucicotides to attack ditterent ty pes
of RNAL although the ligand stays the same.

The first targets will be the human papilloviras and
herpes simplex. Morrow later hopes to tackle HIV and
cancer-causing mutated Ray genes. (Source: ! homistry &
Indusiry. 19 September 1994)

Scientists test insecticidal plant virus

Researchers at the Institute of Virology and Environ-
mental Microbiology 1Oxtord. UK) are conducuny field
trials on a virus moditicd to hoid an insecticidal gene tor
scorpion venom. The wvirs infects the altalta looper. 2
moth that produces widespread crop damage. (Source
Chepnead Week, 27 July 1994

Single-chain antibodies inhibit HIV replication

Using antibodies specitically altered to tareet an HIV
protemn, researchers at Thomas Jefterson University
(Philadelphia. PA)y have developeda potent tool torinhibit-
ing replication of FHHV in human cells., Rozer Pomerants.
M.D.. and co-workers developed intraceltufar single-chain
antibodies that bind to the Rev protein, o ey proten
responsible for the replication of HIV, The itracellular
antibodies were then imtroduced mto human cells o virro,
where they bound to the Rev protem and rendered the cetls
resistant to HIV infection.

“One reason vaccines and viral droes do not work well
avitnst AIDS s that they tareet the envelope around the
virus, and the reverse transenptase enzyme  This envelope
chanees so quichlv, 1t s very Jhittieult o vet o sinele
vaccine, but the reculatory proteins within the reph-
cating virus do pot change vers much at all™, evplame
Dr Pomcrantz In addition to beme hiehis ettective i
ihibitine TV replication. this approach works avamed
many - different strains of the virus (Source et
Foacincerme Sews, 1S June 1990

Enzyme inhibited to prevent HIV infection in

lab cell culture

Scientists at Boston: Universits Schoob ot Medicome
have discovered that an enzvme called protemn disadtide-
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organisms expands due to extensive research in the area.
the spectrum of newer physical and chemical properties
unravel feading to the discovens of novel surfactants suited
tor special apphicatons. Recent research at the Natonal
Fnvironmental Engineering Research Institute. Nagpur.
India report on characterization and properties of the
brosurtactant produced by Bucdllus (ichenitormis strain
BNI

Most ot the biologically produced tensides  show
outstanding advantages such as bodegradability and fow
Ny as compared to the common synthetic surfaciants.
A surface active compound  produced by Bucdlus
fchentpormes strain BST in the study was characterized as
a  hpopepude  tvpe ot biosurtactant. Thin  laver
chromatography of the surtactant indicated the presence of
three components ot which the major constituent was
lipopeptide as ascertained with mnfrared spectroscops . Fast
atom bombardment mass spectrum ot the lipopeptide
revealed an approximate molecular weight in the range of
1056 1130, The biosurfactant showed significant reduction
in surtace and intertacial tension. te. 27 dyvnes cm and less
than | dyvnecm respectively with a cnitical mucelle
concentrationof 0.4067 me ml. These surface and interfacial
properties ot the  lipopeptide  biosurtactant  encourage
potential applications in various tields as an environ-
mentally beaign surface active compeund. (Extracted tfrom
Qantralasian Brotecimology. Vol 40 Noo 20 October 1994

Research instrumentation

Immobilized enzymes for better bioreactors

Chemists at Colorade State University (Fort Collins)
have developed a way to immobilize enzymes by encap-
sulatine them o polvmeric materials. The work. say the
rescarchers. could open the door o more  etticient
brosensors and bioreactors. The scientists produce dense
arrays of hollow polvmeric capsules that are sealed at one
end Erzymes can be placed inside these tubules. which are
then sealed to tonn mucrocapsules. Small molecules can
Jirtuse through the polvmer wall. but the enzymes are too
farue to pass. iSource: Chemical Week, 1 June 1994)

High-throughput DNA detection technology

thtachi Ltd. has developed the world™s tirst high-
throughput DNA detection technology that can analvse as
many s 20,000 DNA base sequencesn an hour. one-sinth
of the time required by conventional systems

Fhe system s desiened so DNA tragments from cach
sample Hlow throuch a capillars tbe, & small bore glass
tube, tilled with a welled substance. and as many as
100 samples can be analysed at once. The company has
establiched this basic rechnolosy o promote the Human
Genome Project mtended to cluaidate afl the DNA base
sequences of humans, which s presentls being advanced as
a clobal prowect

The new sequencer uses o capitlary tube witn a
drameter of 02 mm anvade diameter 01 mo filled with
4 celfed substance tor cach sample when conducting
clectraphorestyand the DNA fragment passes throuch the
tube The product oangeceed at the terminal part of the
velled wubstance. a voltave impressed. and the formed
product starts mivrating Fraements sith o smatler number
of bases mrvrate taster as well as at o hicher impressed
voltaee

I'he laser beam trradiation unit is a sensing unit that
severs the capillan wbe and temporarnily discharges the
DNA fragments into the butter hguid. which then retlow
into the capiilany el The laser beam can imadiate a large
quantity of samples, or DNA fragments. at once. A prism
15 fixed on the measuring camera to enable accurate
measurements. while the electrolysis intensity has been
mncreaszd to shorten the time tor DNA tragment passage.

I'he Human Genome Project s currentls  being
advanced under the feadership of the United States, Japan
and Europe. The total number of DNA base sequences is
aboui 30 billion. so the development ot a sequencer capabie
of analysing roughls one million base sequences datly is
nceded. The company claims that this fevel can be attained
by added automation improvements to the new sequencer.
Further details are available from Hiachi Ltd.. Pubhc
Relations  Secretann’s Oftice. 4-6. Kanda  Surugadar.
Chivoda-ku. Tokyo T01: Tel: -81-3-3258-111 1 Fax: -81-
3-3238-2375 (Source: JEFRO. May 1994)

New range of applications found for high

performance liquid chromatography

Biotechnologists and other scientists are tinding new
applications tor high performance liquid chromatography
(HPLC) m a variety of areas.

One recent use of HPLC mvolves the detection of
maierial leached trom packaging material into parenteral
drug solutions. An example of a potential nisk s the
chemical DEHP (di-[2-cthy Thexs lphthalate). which s @
plasticizing agent tound in PVC packaging. This chemical
15 @ carcinogen. and there is the potential that it might
leach from the packaging into the drug solution and then
into the patient’s body. Although there 15 now no tormal
requirement. drzg companies are making ettorts to provide
data about a drug’s potential for leaching, and one of the
key approaches thes use s HPLC analysis

HPLC might be used to provide a rapid. mexpensive
and effective means of monitoring  the presence of
hazardous chemicals in toxic waste sites, where clean-up 1s
accomplished by sun stabilization rather than by active
removal. According to the rescarcher,, HPLC ofters a
number ot advantages over traditional gas chromatographs
(GO tor this purpose, including the abihty to uwe a direct
liquid njection in HPLC and the avoidance of the extra
steps of extraction, ¢lean-up and derivatization that are
necessary for GO cbxtracted from Genceae Eucinecring
News b May 1094

General

New technique allows scientists to track

microbes in the environment

Rescarchers at the University ot IHinors (Urbana-
Champaien) have developed a method to moniter veneti-
cally engineered micro-organisms atter they have been
released into the environment. Stephen Farrand. Ph D
professor of plant patholoes  and colleasues inserted genes
tor the catabolism of acropine tfrom erobacteriam tumee-
foctens nto the chromosome ol Pysuctdfomonas fluores, o
The resulting gencticalls enwineered bacterum s denn-
thable by the tused DNA sequences vie POR

Dr tarrand wavs the techmgue allows tor casy
detectionof the vene-aliered bactenunim any environment
The cenesalso provide o method tor spectticalls solating

[agre 4N
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the bacterium when i 1s present i environments containng
many other bacterial types

Fhe technigue ofters a potential “tingerprint’™ tor any
zenetically engineered bacterum. plant or amimal. notes
Or Farrand. “The detection strategy can be used inoamy
gene-marker system 1 which there s g tuson ot any two
dissimilar pieces of DNATD he adds (Source
Engomcecrmy News, 15 June 1994,

Cronctic

Genes introduced into cells using low-texic

cationic polymer as vector

Dr. T. Yamaoka. Professor vV Kimura, and ther
research team of the Department of Polymer Scrence and
Engineering. Kyoto Institute of Technology. have esta-
blished a technique 1o introduce forergn cenes into cultured
cells by using a fow-toxic new cationic polymer as a gene
carrier (vector). Compared with the method of using con-
ventional types of carriers such as a retrovirus or catione
liposome. the new technique is much safer and 15 expected
to come into wide use as a new method tor oz vevo direct
vene transter in gene therapy.

The research team used a cationic pelymer as a vector
to mtroduce plasmid DNA with {uc-Z gene mnto monkey
Kidney epithelial cell (COS-T). The gene introduction was
cenducted by the osmotic shock trzatment using cattonic
polimers. by which foreign genes can be intreduced mto
isolated non-phagocytic cells with case

The cationic polsmer acted as a vector like catome
liposome which is widely examined 1 vivo. However lipo-
some injected into the body 1s known to be mainly taken
up by the reticuro endothelial system in the liver or spleen.
while the soluble polvmer can localize to the site of action.
In the experiments, a polyion complex of cationie poly mer
and anionie DNA was tormed. the solution tfurther co-
cultured with COS-1 cells. then a hypertonic solution was
added and incubated for 10 munutes. The cells were
washed. then culiured tor 48 hours in a serum-tree culture
medum at 377 C. Subsequently. the X-gal staining was
applied to measure the trequency of transient expression of
lax-/ genes.

Various cationic polymers were used experimentally in
attempts to develop low-toxic new gene carrters which can
introduce wenes into the cells. but gene expression was
observed  oniv with three types of polymer. poly
tvinvlalcohohy dimethyl-amino acetal (PVA-3) methy]
uhvcolchitosan  and  conventional  diethyl-aminoethy !
(DFAE) deatran, all containing tertiary amino and hydro
aroups. Theretore. gene transtection is probabiy intluenced
by the tvpe of cationie group and the charactertstics of the
polsmer main chain. Tertiary or quawernan cations are
essential, the polvmer must have hydrosyl groups i the
main chains. and the hyvdrophilicits retamed even after the
cationte polvmer torms polvion complex with DNA
Appropriate molecular weight and cattonie group density
are required

[he newly swnthesized PVA-3 shows much lower cell
iovicity than conventional DEAE dextran and excellent
cene expression, so the new technique using PVA-S 15
sate genc introduction method and may be also usable in
the drug debivery ssstem (DDSy Further details are
avathable from the Kyoto  Institute of  Technolows,
Department o Polvmer Science and  Engineering,
Goshokaido-cho, Matsugasaki, Sakso-hu, Kyvoto 606, fel
CRE-TSST2ETROL Fax RI-TSTI2-3936 (Source JETRO,
December 1994

Fullerenes may lead to novel drugs and diag-
nostics
Druz. neagr

ent. phetoactive compound, super-
conductne rolecule rescarchreagent These are justatew
of the emerging uses tor an extraordimary dass ot chemeat
compounds catiedtuilerenes Onginally " nown as buchmin-

stertulivrenes. thes were named atter the late Buchnunster

tullers who imvented ceodeac domes, which tutlerenes
resemble
8

Fulierenes are o unigque croup of carbon-based com-
peunds that torm a ~phenical vage that resembles & ~occer
hall Since they were tirst reported in P985 the field has
Jdrawn the attention ot a widenmy orrcie of researchers The
compounds show a host ot fasainatng properties that have
fed to 4 number of patents.inciuding those coverning uses
as lubricants, fuel additives and as & component i mans
ditterent hinds of polvmer chemisin

Fuilerenes are deneted by the number of carbon atoms
makiny up the spherrcal cace The most common tpe s
C-60 There s aiso C-70 plus several variations icluding
subtragment tullerenes and tullerene hibrnd compounds
Most ot the current brotechrolovs-related rescarch
focused on C-60 compounds Work on C-70 and other
tormis may appear faer

University research groups are investiganing the use ot
tullerenes as drugs (see tabley The wdea ot tullerene-based
drugs has been crculating for more than a tew vears
Howeser. not until recentls has there been a nods ot intor-
mation suzgesting that these compounds could have thera-
peutic applications. Some researchers theonized that tul-
lerenes may have tovie physiological efrects However.
scientists at the University of Arzona o Tucson) reportedis
did prehiminary animal studies that showed no tovic ettects
when apphied topieally

Another tfinding 1~ that sct another sotubthized version
of C-60 does an etticient job ot cleavine HNA when
exposed o low-power visible heht This potential
buckvdrug binds to DNA but remams anactive untd
exposed to light At that point. it cuts the cuanesine
base in the DNA o which 1t 1s bound. One theors holds
that highly reactive oxyveen tree radicals are formed v
result.

It this pheromenon can somehow be harnessed te
“gene-specttic” method of bindmg. 1t might have ~ome
therapeutic potential It nott s finding
buchsdrugs may vet turn out to be vers tovic under some
condittons. Rescarchersare looking at double helicad torms
of C-60 moditicd DNA to answer questions about the
underfving mechanisms and about how 1t micht be used i
therapeutic apphcations

The most starthnye findmge ahout possible hiofosical
uses of tullerenes was arrved at by Simon Fricdman at the
University of Calitornia at San Francisco He showed that
a water-soluble C-60 110 prcely into the active ite o an
HIV-T protease and completels mhibited the enzvme trom
functioning  The diameterot the C-00, 1t tarns out. matches
the size of the active-site clett Forther teting wali have to
answer questions ahout what celfular receptors thyy come
pound micht alwo nteract with o vive Inospite ot the
exaifernent envendered by these tindine . there 10 mudh
basic research about the biolovical activiny of tuiderene
that bas set 1o be done

Besdes water-soluble tormes ot tallerence.. there e
possibie Bivbrid such s the potvovometallate-tollerone,
which suggest potential antiviral activae
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E. APPLICATIONS

Pharmaceutical and Medical Applications

Asahi develops T-cell removal systems

Asaht Chemical Industny Coo Ltd. has constructed 2
sustem tor the removal of T hhmphocytes tor the treatment
of such autoimmune neurological disorders as syvstemic
lupus ens thematosus. Guillain-Barre sy ndrome and muluple
sclerosis.

The system. which reduces the T-cell count by 1 3Gth,
15 being developed tor an extermal circulatonn system.
Autormmune diseases develop when the patient’s immune
sustem dentities their protemns m the centratand peripheral
nenous systems as antivens and produces F-celis that
attack target cells and anubodies. In experiments. the
vompany produced an antibody that specitically reacts with
CD4L a2 surtace ghyeoprotein of Tocelis using mice.

Ihe antibady was applied to the bottom ot a chemical-
Iy treated tlask. Then. a human blood fraction excluding
red corpuscles and platelets in which T hymphocytes
accounted for 30 per cent of the volume vas mroduced
and in 43 minutes the volume of b mphocites was reduced
to | per cent.

The aniibody removed T mithoa Tecells per square
centimetre. However, the antibody did not selectivels
remove the T-cells when whole blood was added. Re-
searchers said that the red cells and plateless may have
bluched the reaction between the antibody and T-cells. the
major obstacle to commercializing the substance. (Source:
VcGiraw HUDs Brotechnology Newswaich, 4 July 1994,

Centre finds GM-CSF blocker

Researchers at the Hanson Centre tor Cancer Research
it Adelarde. South Australia. have uncovered a genetically
engineered drug which has the potential to cure some
cancers aid to stop allergies and inflammations in some
common diseases. Adelatde-based brotechnology company
Bresatee Ltd has hicensed the patented product and begun
collaborative rescarch. The drug s based on a “molecular
Kes 7 which fits into the receptor o “locks™  of specitic
human cells to intluence their hological function. The
“hey s a substance which acts as an antidote to a mole-
cule involved in the formation of bload cells in the bods
and in the responses that produce intlammators diseases. Tt
has the etfect of blocking specitic actions ot granulocsyte-
macrophage colony stimulating tactor (GM-CSEF) which
induces the proliteration of white hlood cells. Details trom:
Dr. Matthew Vadas on <61 8 228 7474 (Source: Brorech-
rology Bullerm, July 1994

New “naked DNA" technology

France’™s Pasteur Meneus Sérums et Vacans has
acquired exclusive hicence options toa new “naked DNAT
technofoey developed by the Calitornia-based brotech-
nology company Vical to be apphed in the development ot
tive new vaccmes. The vacames are avamst: cvtomevalo-
virus (which causes convemial deticienciesh ssnevtiad
respiratory viris (cse of severe child pilmonarsy casesy
Fyme's discase, Helicobacnr pylore trelated to vastric
wheersy, and madaria Vical's technotogs s based on direar
inttamuscular inection of senetic material (Souree
Furopean Chenucal News, 31 October 199 1)

Laboratory-grown cartilage cells

A team of Swedish screntists successtully treated
patients with knee cartlage injuries by trensplanting
laboraton -grown cartilage cells. The rescarch s reportediv
the tirst in humans to demonstrate cartilaye repair with
rezencrated tissue.

The work resulted from a multidisciphineny collabor-
atton amony specialists in orthopaedic surgens and fabor-
atory medicine within the University of Gotebore's Re-
search Centre tor Fndocrinolozy and Metabolism and
Sahlgrenska University Hosprtal (Gothenbury, Swedeny
The surgical and cartilage cell cultuning techniques and
products are planned tor turther development tor broader
use o patients in collaboration with screntists at Bro-
Surtace Technology, Inc. iCambridge. MAYL which
nvolved in large-scale laboratons culture of normal human
cclls tor therapeutic apphications

Carttlage tisste does pot normadly regererare ir the
body and. as a resuit. deep mjuries progress over tme.
resulting in debilitating osteoarthritis. which may lead to
the need tor a total knee replacement. Results tfrom the
five-vear paticnt study indicate that one can repair cartilagse
detects uxing a pateent’s ouwn celis. This treatment m
uitimately arrest the progression of cartilage injuries to
osteoarthritis. Currentls, there are ne ettective long-term
treatments for these injuries.

The hope s that treatment with cultured chondrocytes
will stgniticantly delay or eliminate the need tor total it
replacement.

The transplant rescarch mtroduces cultured cells into
the knee detect: the cells subsequentls  adhere to the
underiving bone and mature mto normal cartulage. The
23 patients. aged 14 1o 48 sears. had cartilage defects i
the knee jomnt. cither on the end of the femoral conds [e or
on the patella. The detects resulted from trauma or from
bone disorders echondromalaciapatellacand osteochondrits
dissecans). Al of the patients had poor knee tfunction and
several had underzone prior treatment due to their disablhing
svinptoms,

The researchers surgically removed a tiny amount ot
cach patient’s healthy cartilage and. through tissue culture
techmigues, expandedthe cell popolationin their laboratory.
They then surgicalis transplanted the cells back into the
patient’s detect and covered the mnured area with a ~mall
lap of periosteum

The patients were tollowed tor periods rangine trom 1o
to 66 menths, and in 14 ot the 16 femoral rransplants. the
patients had “excellent™ or “eood™ inprovement o joint
function. The transplants chmmated knee locking, and
conmsiderably reduced pam and swelling Follow-up arthro-
seopie exanurations of these patients also revealed that the
transplanted colls revenerated mto tissue that closels
resembled bealthy cartulace In addiion. the rescarchers
conducted fabaraters tests contirming that the transplanted
cells produced cartilage similar to normal cartilawe
tSource Ciencnie Farreermg Ness, TS October 199 1)

Gene switch technology aids gene therapy

Recent studies. reported i the 16 August tssue of
Procecdimes of the Natiomdd o addemn of Scrons oy tPNAS),
have demonstrated that GeneMedicime s proprictary “eene
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switch™ technology enables gene tunction to be selecinely
controlled vsing a drug which can be admunistered orally
In these studies. the gene switch tunctioned o vove to
provide drug-controlled eapresston of a gene medicine.

Ir the experiments, @ trrosime hvdrovylase zene was
combined with the vene switch and imtroducad nto rats
When these rats were treated with a synthetie sterod drug.
evpression of the tvrosine hvdroxy lase gene was increased
up to ten-told as compared with untreated contreis.

the wene switch 15 a geneucally modifted steroid
receptor that 1s Jdesigned to be activated only by a certain
class of synthetie stereid drugs (antiprogestins). When
activated by the drug. the gene switch binds to a specitic
sequence  incorporated  within the  gene medicine  a
sequence not found anywhere else in the human genome
and twms on the expression of the therapeutic gene.
Expression is tumed oft when the administered drug is
naturatly eliminated from the body. The drugs used o
actnvate and control expresston by the gene switch are
ciinically prosven. and the doses reported in the PNAS
paper are between 206 and 1.000 times lower than the
deses commonly used for other chirical applications of
these drugs. Target discases include intflammatory con-
ditions, cancers and neurodegencrative discases. including
Parkinsen’s ard Alzheimer’s. The technology was ongin-
ally developed in the taboratories of Dr. Bert O™ Mailey. 2
s¢entitic tounder of the cempany and author ot the PMNAS
paper. Detads from: GeneMedicine Inc.. 8080 North
Stadium Drive. Suite 2100, Houston, TX 77054-1823 USA
oron - T3 70622221 (Source: Biotechnology Bulleun.
September 1994

Malaria vaccine enters final phase of clinical

trials

A malaria vaccine has passed the second phase ot
chintcal trials. raising hopes that it couid be inuse by 1998,

The saccine, called SPte6. was developed by the
Colombran scientist Manual Pattaroro m 1988 It consists
ot a chemically synthesized poly peptide trom Plasmodium
fadcparum. combined with alumintum hy droxide.

Dr Pattarovo tirst tested the SPf66 vaccine on
monhevs. then on humans in Colombia, where it achieved
a 22 77 per cent reduction in maianial nfectien. The
greatest protection was i the vers vouny and the vers old.

The World Health Organization ¢ WHO) described the
trials. which were i Kilombero. Tanzania, as “a much
more severe test for the vaceme™. Local inhabitants sutter
an average of 300 bites a vear from malaria-intected
mosquitoes; e the rainy season this can amount to
20 25 ntected bites a night 100 tmes the rate in
Colombia

Hhich antection rates are common in Atnica, which
accounts for B0 per cent of all climcal cases of malana
WHO estimates that malaria clums 300300 nullion
victims worid-wide every vears Kidling up o S mallion
people

The triahin I8 adults and 23 children under five vears
old. resealed no magor side ettects and contirmed the vac-
e’ s immunovemanty [Foacere 12000 382] This deared
the way tor o phase FIE tral o test whether the sacane
reduces the numbe: or sevenity of malara cases Phat tend
s more than 006 Tanzananchildren aeed -5 the mot
vulnerable age vroup

Other tvpes of svacane are abvo i development,
ncleding the so-called anti-transmiaston vacome aform

af passtve mmuntzation using kumans a2 vehicke o get
anu-phismodium anttbodies tnto the mosquitoes themseives
Pattaroz o savs SPtoe sacaination in Atrica would be
attordable with UNICEFF and WHO help (Source Moor-
Frofony Europe, Vol 20 N0 30Ny Jure T9945

Swiss synthetic relative of Chinese herbal anti-

malarial

A new synthetic distant relative of an ancient Chinese
plant-derived antimalarial fochs promome avamst the
challenging tropreal disease Screntists of Hottmann-
L.a Roche iSwiatzerlandy, fong active in malara rescarch.
sav the drug acts rapidly and durably and combines weil
with standard agents as a2 deterrent agamst  parasitic
resistance

Ssnthesis of the novel-structured Ro 42-16ll or
artetlane was mspired by vinzzhaco-su. a eychie peroxide
isolated rrom an omamental vine shrub. {reakorrs wncrn-
arus. Researchers in Basel tSwitzerland) synthesized about
60 related compounds and determined that it was the “tront
runner”

By chaace they had roticed singzhao-su in Chinese
literature. mentoned as an “abso-ran” of the legendan
ginghao-su. obtained trom another plant. a wormwood.
Artemesta e L OQmghao-su and such dernvatives as
arteneether and anecther have recentls shown remarkable
therapeuticpotential A mass-~roductble synthetic analogue
also would have clear advantages over a herbal, the
company s scientists pomnt out.

In carly chinical trials. Ro 42-1611 appeared to otter a
“decisive edve” among desperately needed new anti-
malarials, reports sav. The letial parasite Plasmedim
tulcparum has developed alarming. widespread muludrug
resistanee.

Pilot trials have been conducted in Camercon and m
Nigeria in collaboration with Atrican researchers, Initial
targets were young men with mulder forms of the intection
I'he Roche drug has been well tolerated and i as effective
as leadimg medicines. It has displaved particularls rapid
onset and !ong duration of action. these attributes would
be important in the two drug uses: tremtment and pro-
phylanis.

The drug also appears not to be susceptihle to cross-
resistance and s “almost an wdeal partner”™ in combmation
with standard drugs. as a measure to deter emergent resis-
tance.

imtial clinical studies show that a dose ot 1800 my
often rapidhy reduces prrasite count. teverand climical sians
and ssmptoms.

Researchersstill want to determune the drug™s valuae tor
cither or both prophylases  suppressive action durmg the
parasite’s infective blood <tage  and treatment. In carly
work, it showed advantazes over ginghao-su as a prophyi-
acticagent Hongduration ot action and over chloroquine
in treatment aprd onset of action thes sad s Other
peroxades mcluding derivatives ot qunehao-su. have shorter
hrological halt-bives than this Roche aruge The Swiss
«crentints are also searchinge tor metabolites, breakdown
products of thas drug, which might be more eftectine

But there has been concern sbhout toctotoncity ot adl
these peronades. many rodent embryvos die Roche saentiat,
emphastze. howeser that the nesw avent, R 421601005 not
teratosenic, surviving newhorns are normal Also, toveaty
i temale rodents docs not necessands mean simlar danwer
to human preenancy And. ultimaiels . cven when new

)
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Jrugs carn rishs. health authornities must weizh them
against the yreater threat of malaria to mothers and intants.
tSource: flealthr Horzons. Noo 230 Autumn (994

Taxol® syrthesized, approved for breast

cancer

Bristol-Myers Squihb’s drug Faxoix has been ap-
proved by the US Food and Drug Administrazion (FDA)
tor treatment of breast cancer where initial chemotherapy
tarls. fo was approved earlier for similar ¢se againstovanan
canacer. Studies show that the drug shrinks or eliminates a
third or more of wmours in severe breast cancer cases.
Further work n Japan anu he US, particularly as tirst-line
therapy, will determine whether the drug prolongs lite.
Faxolk was first isolated trom yew trees and environ-
mentahistscomplained. Now ., atteralmost 30 researchteams
have tried for more than 20 vears. taxol has been synthe-
stzed. simuftanzously and independently by two teams. one
at the Scripps Institute m La JoHa (CA). led by Kyrniacou
Nicolaou. and the other by Robert Holten and colleagues
at Florida State University. (Narure 3670 393-95 1994
Screncc 263: 911, 19845 (Source Health Horrzons. No. 23,
Autumn 1994

Oestrogen blocks tumour growth and may

protect against Alzheimer's

A aatural cestrogen metabe hte inhibits the growth of
tumours and could be a drugy candidate. a European
research team reports. The German. Swiss and Finnish
screntists found that 2-methoxyestradiol halted the forma-
tion of aew blood vessels that nourish tumours.

“This potent inhibitor of vascular cell proliteration and
migration strongly suppressed both neovascularizationand
<oltid tumour growth™ in mice. the group concluded. The
results bring further support tor an antiangiogenic therapy
of human diseases where new blood vessel formation is a
“dominant feature”. This compound. an endogencus oestro-
sen metabolite. s a novel antiangiogenic agent which
might be used mn the treatment of solid tumours and other
angiogenicdiseases. including drabetic retinopathy . rheuma-
tord arthrites. haemangiomas and psoriases. the team said.
The team includes Theodore Fotsis. Peter Paul Nawroth,
Lothar Schweigerer and Youming Zhany of the University
of Heidelberg. Michae! Pepper and Roberto Montesano of
the Geneva Universiy Medical Center: and  Herman
Adlercreutz of the Univ rsity of Helsinkt

Thes alse found that unlike corticosteroids. this
oestrogen metabolite did not require the co-administration
of an anticoagulant like heparin tor suck activity. Thes
conclude that again. oestrogen 1s proving to be more than
simply an important player guring a woman’s reproductive
cele

Neuroscrentists are reporting evidence that oestrogen
also plass a role in brain cell development and function
throughout lite. It mas help to produce receptors that make
the brain cells more sensitive to the stimulus of nerve
vrowth factor. Fhis should enrich the synaptic communica-
tions that govern memors. thinking and learning

Theoreticatly, when ocstrogen output falls 10 mature
women, neurons nis be more vulnerable to whatever hills
them, causing Alzheimer’s disease, scentists explnin
Dr. €. Domimigue  Torwm-Allerand  and colleagues ot
Columbia Universits College of Physicrans and Sergeons
i New York (NY) postufate that oestrocen depletion could
be pust as important patholowically in the braon as 1t s m

the bonz. centributing to vsteoporosis. and i the heart,
facilitating atherosclerosis.

I'he team discovered that in rat brains oestrozen acted
stronelv on neurons in arcas that are destroved in Alz-
heimer’s disease. The hormone apparentls increased the
neuron’s ability 1o make recepton tor nenve growth factor
INGF). that is. making brain cells more sensitive to NGF.
thus maintaining and tmprosving contact between neurons
for pormal thinking and even leaming new things. A
deficiencys in oestrogen was dangerous.

Earlier Dr. Victor Henderson of the Universiy of
Southerm Calitornia in Barkeley (CA) found an assoctation:
women receiving hormone replacementtherapy (oestrogen)
were 40 percent less likely to develop Alzheimer’s disease.

Others reported that the production of choline acetn |
transferase that is involved in the syathesis of acety lcholine
15 induced by oestrogen. This neurotransmitter acts in the
brain region and is associated with memony. Furthermore.
it was found that Aizheimer's patients have a veny low
level of this enzyme. So oestrogen could be involved
indirectly in this way. according to Dr. Bruce McEwen,
neurobiviogist of Rockefeller University in New York Ciny.
(Narure 568 237-239. 1994 Journal of Neurascrence
1420 439471 1994 ) (Source: Hedlth Horrons. No. 25,
Autumn [994)

First success for gene therapy

An American research team recentls published the tirst
report of a successful gene therapy that led to a partial
correction of an inherited. hite-threatenmine disorder marked
by extremely high cholesterol fevels. Patients with such a
disorder usually die very early of massive heart attacks

The historic patient. a French Canadian woman i her
late 205 suffered a heart attack at the age of 16, had bypass
surgery at 26 and was stll sinkhing when. i June 1992, she
was the tirst recipient of Iiver-directed gene therapy.

Such patients with famihal hypercholesterolaemua FH)
inherit mutant or mussing versions ot the sene that codes
tor a fiver cell receptor. Their ver cells cannot clear fow-
density  hipoprotein (LDLy  cholesterol from the
bloodstream. This vad fiprd adheres o arterial wells,
narrowng the passages. Mostin danger are patients. as this
Canadian woman. who have mherited two copies ot the
detective gene because their Jyvslipdenma are refracton to
conventional therapies.

Pioneer Dr. James M. Wilson and colleagues of the
University of Pennsylvania, Institute tor Human Gene
Theraps. in Philadelphia. have presented their successtui
experience with the first recipient of an ev viio gene
therapy directed to the Lver where a reduction ot blood
cholesterol levels was mamtaimed tor almost two years

in the Wilson procedure. a portion (13 per centy ot the
patient’s liver is removed and cells cultured A disabled
retrovirus s used as vector to msert normal copics ot the
human low-densiiy Lipoprotein (1 DL cholesterol-fower-
ing  receptor gene into the cuftured Iiver celis that are then
injected back to the fiver by infusion m the porial circu-
latron

Some gencticalls corrected eells establhished themselves
in the women’™s liver. and the inserted genes turned on and
dirceted production of the normal hpid-clearing receptor
The woman's [ DL oserum dfesels siemificantds tedl trom
482 mye db o 403 me JE Gene therapy allowed the patient
to respond to conventienal therapy as o turther improve-
ment i the patient’s TDE evet 6336 ma dh was achieved
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when on a widely used cholesterol-lowering drug. fova-
NEH

Most signiticanthy . the weman’s LDE HDL ratio
cood ndicator of coronary risk declined trom 1o 13
betore vene therapy to 3 8 tollowing gene therapy.

Atter a toliow-up of 18 months, the engratted colis still
evpressed LDL receptor with a sustamed improvement or
lipid protile. Furthermore. N-ravs ot her arteries did
suggest that atherosclerosts had not progressed since the
sene therapy.

Severalother patients have abso reportedly been treated
by this rescarch group. Dr. David Weatherall of Ohtord
University, UKL sees 2 “wenuimne step forwar! in the slow
road to suecesstul somatic gene therapy ™. suggesting that
“ultimately it will be possible to correct genctic diseases
that are expressed primarnily in fiver cells™

Other successes in correcting the code will be pub-
Iished soon in the sciertitic hiterature. protessional sources
satd. Betore Wilson's first case. other researchers had
recened ofticial permission to tn gene therapy o correct
the ADA radenosine deaminase) gene to combat a severe
inherited iImmunodeticiency. Vature Goneteos 60 3333410
editornial; 323-3290 i994. (Source: Hoeadth Horizons,
Noo 23 Autumn [994)

Lupus disease corrected in mice

Gene therapy has corrected ana cared a lupus-like
actormmune disorder in mece. Researchers sas the research
could lead to more eftective treatment of paticats suttering
trom systemic Jupus ersthematosus (SLEY A detectine
eene Iy clearly responsible tor the mouse form.

Phis destructive disorder can cause intlammation and
inpury to the jomts, shin, hidness: fungs, blood vessels and
centialnervous system. The victims produce antibodies that
widely attack healthy body tissue. sometimes tatally,

John D Mounts and colleagues at the University ot
Alabama. Birmingham. used mice presenting a detective
Fas eene that develop a similar disease. marked by hidney.
fung and arthnitie joint disease. they suspected that the
mutant wene and s protein product might cause the
massive autoimmune disorder

They anserted o normal Fas gene nto smgle-cel)
embryos that had inhented two detective copies. one trom
cach parent. and re-inserted the embrvosinto the tatlopian
tubes of temale mice.

Less than three weens later, the newbormn pups were
tested. The mserted zenes had turned onan F-cells, and the
voung mice were making healthy amounts of normal Fas
protein Atter siv months, there swere no siens of the
disorder. kidney or feng discase o arthritis, nor over-
production ot antibodies thai attack the tissues The team
belieses the normal Fas gene directs production ot
profem receptor that s essential to apoptosts or pro-
crammed cell suarde B this wav the bods destrovs
immune cells that would attack heaithy tssue, as adetence
acainst autommmune discase

Mountz sugeests that immune cebls with o taulty Fas
vene amd receptor peesist e attacking tissees This condd
exphan fupus (ST Some SHE patients have @ Fas vene
detects be wass, but other senew as well probably revalate
apoptosts Conventional SEE drue therapy o Steronds,
which may control sviptoms by provokme apoptosss Sew
cene therapy macht one day do ot better Prroc Nood 1
Ner 9P 23BE2NAK0 199 (Source Heddos Horeeon,
No 23 Autumn 1995
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Industry consortium begins testing drug com-

binations for A!DS

A comortium of 1o research-based companies, the
Intercompany Collaboration on ATDS Diuy Development.®
has launched a studs imittative desianed to evaluate rapudiv
Loaertes of powertul riple-drig combination regimens tor
the treatment of HIV nfection. The new study desten. o
comsensus protocol called the continuons cohort variebiz
revimen (COVRY “hlds up druy combinauen concepis
that led to the suecessiul controb ot leprosy . wberculosas
and  certan cancers” sard Dr Jurgen Drew. head ot
mnternationat R&D at Hottmann-La Roche and chamuan o
the Screntitic Panel ot the consortium. when he spoke
carfier to the US Naronal Task Foree tor AIDS Drue
Development

Led by Dre David Barry of Burrougihs-Wellcomer UK
this new protocel development etfort should act as a rapd
sereen for those combination regimens with impressive g
viersantivaral acinvaties. of drugs o non-overbipping
toxicities. The study calls tor a group ot 100 patients to be
sequentially enrotled and tollowed at intervais tor up to
one vear. Each sroup of 100 patierts wiil recenve a dutter-
ent triple-drug revimen and cach triple combmation wiil be
vraded atter participants have completed one vear i the
study. The mteraction of chemotherapy acents on HIV 1
extremely complex. Rapid mutation o) the virus leads to
the developatent of resistance to sinzle drugs and even
two-drug combinations. i v evidence pomts o the
Jdisunct possibiiity that development resistance can be
circumvented with the proper combination of acenis
Firstly, resistant strains exposed to addiional aeents have
shown nereased sensitivity to the metial agent Secendiy,
several o verro stedies with three drugs combmations hase
shown “complete sepprossion ot all visus replication”

“The rapid wdenutication of the best combinations ot
antiretroviral acents. which can completels suppress virad
rephication and development ot resistance oser an extended
pertod s theretore not only possible but urgeatly necded™
Dr Drew dechired. There are currentiy seven FhA-ap-
prosed drugs with known o vero anti-HIV activitien: A/ 1L
DDIL DDC. DA interteron, torscarnet and ribaviri. plus
STC i parallel track status Fhe studs wili rapidis
evaluate current three-druzs combmatons and allow thic
addition of new aeents as they become avalable Althoush
these protocols tunction as prlot Phase Hostadies, e
conceivable that they could hecome the basis tor wide-
spread use within the paralfel track system st the resuits are
sutticiently impressive™ sard De Drew Fhe chincal el
subcominittee also s discusstons with the (07S) Natonal
insttutes of Healtn eNHH L the Food and Drue Ndnmitra
tron tF D0 and academauator aposable jomt venture in the
development ot a common datatase enend-pomt meare-
ments

Phe orremal T3 pharmaceaticatcompanres teamaedapin
April 1995 to establnh the Tntercompans Colliiborgtion on

ATDS Droe Deseloapment A Ioth compans poieed Tater

*Curent partiapation o the ntercompany Caollibor

abon Ap Pharma TSN Vg Bochrmeor Incecthemm
BrodoiAver. Squibb o Barroush oW elloome. Dubont-
Morch Ghivo, Hoechar Hottman b Roche, by Aok
Midey tBaver NG Pizens seemac baas o Sonthkdine
Beocham and St
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deliver drugs to specitic target sites in the body. By
understanding the wayv in which particulate syvstems are
handled by the body. colloidal particles have been en-
cineered to farget specitic sites. Now  microspheres.
ermulsions and liposomes can be used as diagnostic agents.
to deliver drugs and to cam vaceines.

For information n the first mnstance. picase contact:
Phi! O'Leary. BioResearch Ireland. Forbairt. Glasnevin,
Dublin 90 lreland. Tel: 333-1-83701770 Fax: I53-1-
337017,

Recombinant products from yeast

The veast Sacchuromyees cerevisnae. which has been
traditionatly used in the brewing. baking and wine making
mndustries for centuries, has been developed as an important
host tor the production of a potentially wide range of
industrially important proteins.

Research funded under the EU BRIDGE programme
has solated Succharomyees mutants with  interesting
properties. The project has addressed the problems of yveast
cell wall breakage for the release of cytoplasmically
expressed protens, and also of improving the etticiency of
secretion of proteins that can be recovered via the secretion
pathway.

One aspect of the project imvestigated the secretion
pathway of Succharomuees. This pathway s suitable tor
many of the naturaliy secreted proteins. such as hormones.
Many toreign proteins are metficiently expressed by yeast.
however this research group have iselated mutants that
exhibit an enhanced secretion phenoty pe without an asso-
ciated increase in expression. The mutations are chromo-
samally located and are currently bemng 1dentitied. One set
of mutants were selected for their ahihinn to secreie
enhanced fevels of mini-proinsulin, indicating that they
could be used to increase recombinant insulin productien
tfrom yeast.

T'he second aspect of this project deals with cvto-
plasmically expressed proteins, such as viral-like particles
tor vaccines. which need to be recovered via ceil breakage.
A number of mutants have been isolated which have a
temperature-sensitive Iysis phenotype. This opens the
possibihity of providing an effective strategy for protein
release. The genes involved in three of these mutants have
heen cloned and analysed. In addition, fermenter sysiems
have been developed to study the release of the recombin-
ant protein. Further studies on the molecutar characteristics
of these mutants will provide the basis to further manip-
ulate cell-integrity contrel and to turther desvelop the
protein release system

Succharomyees corovisiac is a tood-grade organism <o
applications will include the production of industrial grade.,
food grade and medical erade enzymes. The production of
proteins for vaccines s a possible application. In addition.
the production of authentic human protes tfrom yeast will
be s hey apphication for the pharmaceutical industry. For
turther nformation, o the  tirst anstance. contact:
Phil O Tears. BioResearch Ireland. Forburt, Glasnevin,
Dublin 9 dreland  Tel o 383183701770 Fanv 3830
8370176

Victorious sponge

Marme creatures have fone been a tocus for anticancer
druw descovery provrammes  This, explams i team tfrom
Arizona State Unversits e fempe, s because many

marine animals have survinved viruaily eachangad tor
millions of years. and they hardly ever get cancer.

The Arizona team has been studsing one of the
longest-suniving complevlite-torms on the planet. marine
sponges. Fossil sponges over a billion svears old have been
tound which are denucal o teday s ammals, and some
species have vielded minute amounts of compounds which
are etfective against a few tumonrs. Now, however, the
team has tound a compound which works agamst at least
20 cancers.

The compound. Jubbed spongistatin, was extracted
trom: a member of the Spongss tamily found in the castern
Indian Ocean. The team extracted 400 kg of sponge with
methanol. followed by an ethyvlene chioride methanol
rinture. then puritied the extract by chromatographs . This
vicided only 138 mye of spongistatin. whose structure was
tound by infrared. ultraviolet and nmr spectroscops.

The team ran spongistatin through the US National
Cancer Institute’s series of tests agamst 60 human tumour
cells. To their surprise. they tound 1t has “phenomenalls
potent activits against 20 of them: three leuhaemias, two
small celt and tour non-smali cell lung cancers. five colon
cancers. three melanomas. two ovaran cancers and one
renal  umour. (Source:  Chemustne & Indosiry.
5 September [994)

Regulatory approval given for novel in vitro

test technique

The US Depantment of Transportation (DOT) has
approved the use of Advanced Tissue Sciences Inc. s (ATS.
L.a Jolla. CA) SKkin2 TM in vaero laboratory test Kit as an
alternative to live animal testing of potentially cormosive
materials. The product contains living human skin tissue
that 1s cultured using ATS” tissue engineering technofogy.

alhy deselop caat Procter

& Gamble (Cincinnati, OH).

ATS officials say the approval marks the first tme a
covernment reculatons agency bas granted an approval tor
an 1 virro test method containing cultured human tissue.

According to AL S, the approval came about as a result
ot the DOT s unplementation ot a United Natons directive
that requires all transported bazardous matenals o be
tested  labelled and packaged hased on ther level of
potential corrosivits. Corrosive maicrials are those that
cause visible, irreversible destruction or alternation of
human skin. The approval granted tor ATS” ks applies to
the testing ot specitic topes of hazardous matertls which
are transported 10 mterstate commerce. (Source: Geneln
Frgmecrome News, July (004

Livestock applications

Jockey club changes to DNA typing

The US Jockes Club s swatching trom hlood-iyvpmge to
DNA-typing 1o venty parentace of all newborn toals

Startig i 1995 ne foal can be reastered Gallowed 1o
race)until their parentaze has beenventicd by DNA Mo
stthons have been DNA-tvped alreads . and the Jockes
Club iy moving to tvpe all mares under 13 by the end of
the vear

The Jockes Cluh overseesthe breedme of thorouchhred
racchorses Todav, toals are recstered only atter o fabor-
tory verttios the blood sampie and physical markines with
thone of the parents,

Pagre 36
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The Jockey Civb mandated blood-taping of all new-
bons in the mid-1980s But only last vear did the other
breeds tquarter horses. Arabans. Appaloosas) adopt a
blood-ty ping standard. 1Source: Motrraw Hell's Broeeh-
e dog Newssarci, 13 August (994

Genetic engineered rabies vaccine

Rescarchers at MeMaster Universinn, Carada, hanve
developed a possiple counterstrike to the threat of raccoon-
specitic rabies. a strain that hias been working its way to
Ontario from the mid-castern USA tor the past tour
decades. It is the first time genetic engineering has been
hamessed in Canada to fight the problem.

Fhe Ontario government operates an eftective catch-
and-release programme to inoculate wild animals with o
vaccine based on live rabies virus. While the method works
with all spectes of ammals. 1t faids when used as air-
dropped baits in wilderness areas. Foxes develop an
immunity when they cat the vaccne. but the method has
proved tnettective with raccoons

To solve the problem. researchers took a rabres virus
sene known to cause an immune response and sphiced it
into human adenovirus. 2 harmiess virus that causes
ssmptoms similar to the common cold. Prelimmary tests
indicate the moditied adenovirus s effective in combating
rabies in raccoons, toxzs and skunks.

MicroBix Biosvstems of Toronto is working with the
rasearchers to commercialize the vaccine. Further testing 1s
required betore Avriculture Canada approval. but 1t the
vaceine conanues to perform wefl 1t could be air-dropped
to inoculate wild animals in the next three vears  and be
made available tor domestic dogs and cats. (Source: The
AcBiotech Bullerm, Vol 20 Issue 50 September 1994)

New developments to detect latent porcine

viral infections

Augesziy s disease i a major cause of economic foss
in the swine industry. attecting mainiy the senson and
central neurons of attected animals. This disease is caused
by avirus belopgmg to the alpha herpes virus family, the
pseudorabies virus (PRV)Y. The virus can exist latently in
the amimal (e man inactive stateh. which means it s one
ot the more difticult vivises to eradicate from a populat n
of pies Animals carrving the virus moats Latent torm will
not be subjected to the disease. unnil the virus reactivates
under new conditions

lhe Polvmerase Cham Reaction (PCR)Y was & maior
development in molecular biology  Rescarchers have
adopted this new technique to develop ahighly specitic and
sensitive PR assay to adentits mimute amounis of PRV
virus, which may be present latentls m ditterent tissues
Brictls. the assay mvolves an nternal standard wath a
sequence similar o PRV which v added 1o the PCR
reaction. The products of this reaction are detected and
analssed by asequencer The assay is hiehly reproducihle
wath o detection imit of just one copy of PRV DNA Thr,
assay can be used o distingaish difterent strams ot PRV
and s also valuable for monttoring vaccome etiioeney

The PRV Genes specttic tor Bateney, known as the
Fatenoy Assocrated Transenptil A D) have been sequenced
and cdoned . Researchers now are workig on g fatenes -
marker for PRV -intection to devefop o diaenoshic bt 1o
Jetermme if and when PRV s present latently an pres

Fhis myvestization s attemptine to reduce the patho-
cenicity of recombimant PRV following recent swork by

Sambhi or Wl (19910 Proc Mal dead Sor USASS.
4023-4029) which has shown that porcine tumour necrosis
factor alphat I'NFa) has antiviral ettects using recombinant
vaccinia virus i a mouse model. A simtiar approach s
being used by this group whe developed a recombinant
PRV camving the porcine FNFoe gene under the control of
selected viral promoters. These recombinant PRV viruses
with moditted pathogenicity wili be investigated in pigs by
analysing therr organ tropism and Litency characteristics.

T'hese results will be of particular interest to companies
involved in the development of s eterinan pharmaceuticals.
An opportunity exists tor a hicense agreement or joint
venturs with a view to the development of a commercial
dizgnostic kit tor the detection of latent PRV virus in piys.
For further intormation. please contact: Phil O'lLean.
BioResearchlireland. Forbairt. Glasnevin. Dublin 9. Irelind
Tel: 353-1-83701770 Fax: 333-1-83701 0.

New tick vaccine launched

The development of tick strams resistant to all major
chemical groups 1s a problem of major concemn to cattle-
men. Increasingly, both beet and dairy farmers are strug-
eling 1o produce meat and milk free of chemical residues
whilst maintaming an acceptable level of tick control.
Cattle tichs cause productivity losses in Australia also
estimated at over $SA 100 million per annum. The new
vaccine, called TickGARD., is the world’s tirst geneticalls
engineered anti-parastte vaccine to be registered for
commercial use. The vaccine iv eftective against all
acaricide resistant cattle strains.

More than ten vears ot collaborative rescarch between
the CSIRO Division of Tropical Anmmal Production and
Biotech Australia, 2 member of the Hoechst group. has
culminated :n the production of TickGARD. T'chkGARD
has been evaluated in extensive field als on beet and
dairy properties during the [ast five vears. Widespread use
on commercial and research properties has demonstrated
the safety and etficacy of FichGARD as part of an inte-
eraied tick control programme

IchGARD contains Bm86. a tick gut protein produced
by genetic engineering. [t has been puritied and incorpor-
ated mto an oil adjuvanted vaccine tsinular to the adjuvant
of the bovine vibriosts vacaine). Cattle vaccmated with
FichGARD produce specitic antibodies against the gut of
the cattfe tich. When a cattle tuek teeds on a vaccinated
animal. 1t will take up these antibodies which bind o and
damage the wut of the tick. Fhe most signiticant resalt of
this is a reduction of up to 70 per centin the terulity of the
ticks Damaged tichs Tay tewer eoes, fewer of these coes
hatch sezeesstully and tewer of those Larvae tseed ticks)
that do hatch are viable. Theretore, vaccamatton of a group
of cattle will reduce the build-up of tichs i the paddock
It i~ the tick population m the paddock. not on the mdivi-
Jual cattle, that s the prime tareet ot the vacane

Use of the vacame every 6 T8 weeks durine the tick
wason sl mamtim continuous etfective antibody Jeseis
which wiil reduce the tertihity ot ticks on cattle throuehom
the season The ettects of vacamatton will hecome evaident
atter the tirst two months ot use. with tewer chenmcal
treatments bemy needed tor the control ot ticks o stracted
trom Luseralacem Beores Binolosy Vol 3 No 3 Tune 199:4)

Chicken anaemia virus (CAV)
One ol the Mitlers of voune chicks s Chicken Anacmia
Virts, or CAV gt e known Stranee as it mas sound,
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chickens sutter trom anaemia with similar ssmptoms e
those of humans, their shin bruises. they are stressed and
tatizued and they euther die from the disease. are crushed
in a chicken stampede. or 1t they sunvinve. hanve exiremely
poor grounth

The Rural Bromedical Research Group at Charles
Stuart University m Australia has just begun to research
and develop a test tor CAV m meat producing birds with
world-wide potential tor coatrol ot the discase.

In charge of the research is microbiology lecturer in
the Schoolof Scienceand Technology Dr. Geott Craw ford.
who estimates that CAV costs the Ausiralian chicken meat
industry at feast S17 million per annum.

CAV was fisst discovered by Japanese researchers in
1979 and it was tound o ntect fay iny hens. which pass the
virus to chicks through the eee. The disease grows in the
voung birds” bone marrow disrupting the normal produc-
tion of red and white blood cells. which in turn aftects the
immune svstem. UK research has tound that 1f older birds
are infected by the virus they are unlikely to die or even
show signs of the discase. but their growth is restricted.

Dr. Crawtord has received 1 mator research grant to
produce an ELISA (enzyme linked immunosorbent assay ).
a test used to diagnose many human and antmal diseases.
T'he project 1s to produce a test to detect whether a chicken
is infected with CAV so outbreaks can be dentitied and
also to tell whether a chicken s immune to CAV either
naturally or by vaccination.

In compunction with the CSIRO Division of Animal
Health, Dr. Craw tord and his team amm to clone the antigen
tor CAV wsing Exchericiua ot The £ cole will become
the factory to produce the antigen cheaply. The CSIRO
researchers are working on mereasing the etticiency of this
technique.

It v emvisaged this work will be complete by
June 1995 and then an ELISA test will be produced by the
Rural Biomedical Research Group at CSU to be manu-
tactured and marketed by JOU Tropical Biotechnology Pry
Fada Queensland company that specializes m launching
Australianmyentions (Source. Qestralasian Brotechnology
Vol - Noo 40 August 1994

Agricuitural Applications

Rescue of Latin American maize progresses

An international pancl of experts on mat/e gencetic
resources  conservation recently prased  the work of
13 nanonal seed banksan | atin Americaand the Carihbean
that wave been cooperatng 1o reuenerate endangered
holdings of maize landraces. The fandraces were gathered
m tarmers” ticlds and in markets across the Americas as
purt ot 4 Rocheteller Foundation initiative undertaken
durmy the 19305 1o 19605 Prior to the -
ctfort. the national panks facked o mones o store and
recenerate the seed, some ot whicr had already Tost the
abthity to cermmate

Coordimated by the Mevico-tased International Maize
and Wheat improvement Center tCINIMY Ty and supported
Py the US Avenay tor International Desclopment €S AT
throuvh Prosect Noah and the S Nanonat Sced Storaee
Faborators (NSSEY of the S Diepartinent of Avriculture
(ESDAY the rescue eftort has resiored seed of more than
Vot endanvered accesstons and partially recenerated
nearly 3,000 more since September 1001 In addinon, the
pancl™s report wtates that the project has Lid the

AopCrativ e rescue

croundwork for tuture cooperative international activities
refated to the consenvation and utihization of marze germ-
plasm™.

More thar two dozen matze specralists trom some
15 countries  attended  the review  mieetings held  x
CIMMY T o Apnl 1994 to assess this Landmark regener-
atton eftort. Representatives of cooperiating  zenebanks
reported o progress o date and discussed technical
problems  such as poor germination. crop fatlure. or poar
adaptation ot accessions o regeneration acations which
have sometimes hept them tfrom obtaining the TO0-car
minimum per aecession required tor a successtul regener-
ation.

Reseneration for more than 7000 accessions was
supposed to be completed in September [993. fowever.
due o the above problems and the lag between the
project’s tiscal schedule and southern hemisphere vrowing
seasons, only halt the projected growing excles will have
been planted by that time. Since tunds are disbursed tor
work completed. the review  panel recommended that
recencration continue through 1996 draw ing on et unused
reserves to plant the remaining cveles. Other major sug-
sestions by the panel included:

- Orgamizing future meetings among cooperators to

review progress and strengthen the network:

- Oftfering short. practical courses on seed handling at

CIMMY T for regeneration cooperators: and

- Forming core subsets of major race complenes in

cooperating banks.

In addition. to improve the handling and exchange of
regencrated seed. USDA through NSSEwill provide new
seed dryers tor participating countries. Besides representing
an important herttage. the Jandraces constitute a0 vital
resersoir of traits that breeders car use to improse maize
Each participating genebank s planting. harnvesting and
processing 1ty own endangered holdings The banks are
keepiny the collections they renew. As an added satety net
agamst catastrophic foss. backup ~samples are stored
CIMMY T and NSSTL The myentors will be apdated
periodically with new samples coming trom the regenera-
tion project. A report is currently bemg written

For additional mrormation. contact
Dr. Suketosht Faba, CIMMY T Apartado Postal 6-6.11,
06600 Mevico D Mevico Fav 3239541060 F-mail:
Faba g alphac.ammstms. (Source: Daiversie, Vol )
Nac - H9uh

New maize varieties

The International Centre tor Insect Physiology and
Fooloey (1CIPE Y has developed two manze populations and
tour ¢hite sorvhum hybrids that combine resistance to the
spotted stemborer. Clude partelins. The centre has also
launched research on developing varietios with muoluple
resistance o driterent borers momaize and strencthened
it work on developimye sorchum cenoty pes with combined
resistance to stemborers and Shootths o dnadditon. more
than 20 diverse banana culinvrs were added 1o the fOIPE
cermplsm collection at Unvove in Western Kensa bor
addinonal mtormation. contact The International Centre of
Insect Phy volooy and Feotooy PO Boy 307720 Nogroby,
Renva fel 2582802300, bay 252405600 | -munl
CGnn s

International Maze and Wheat Improvement Centre
TCINMY Ty maze breeders huive beon able o develop
deoucht-toterant troprcal meze varietie atter noticme tha
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matze deprived of water around tiowering time produces its
temale tlowers (stihs) several days later than usual because
the male flower (pollen producing tassely apparentiy
monopotizes the limited supply of plant carbohy drates.
icaving hittle tor silks and ears. CIMMYT physiologist
Gregonn Edmeades and his team placed eight successive
cenerations of maize under extreme drought at flowering
and selected only those plants in which silks appeared soon
alter male Howers. This reduced —anthesis to silking
internal” (ASD of the tlower proved to be a ¢lear indicator
tor selecting tolerance to mid-season drought in tropical
maize. CIMMY I's applied molecular genetics laboratory
18 now developing markers that will enable selection for
reduced ASHeven in the absence of drought. For additional
information. contact: Dr. Gregony Edmeades, CIMMYT.
Lisboa 27, Apartado Postal 6-641. 06600 Mexico. D.F.
Mexico. Tel.: 32-3954-2100; Fax: 32-3-933-1069: E-mail:
CIMMYT a alphac.cimmyt.mx{ Source: Diversitv Vol 10,
No. 4. 1994)

New potato virus test saves times

Rescarchers in Fredricton. New Brunswick. Canada.
have discovered a new bioassay host that cuts a tme-
consumirg step when testing tor PVYn potato virus.
According to a report in AGvance. the virus does not
actualls harm potato plants. However. it is seer as a threat
to other commercial crops. This chases away buvers.
particularly tor seed potatoes.

Testing for the virus has been further complicated
because it is part of a larger group of generally benign
viruses. The presenice of one of these “cousins™ can cause
inconclusive test results. The current test. calied the tobacco
bioassay, 15 also time-consuming. A tobacco plant s
inoculated with samples trom the suspect potato crop. It
the disease s present. symptoms develop in the tobacco in
10 to 21 days. However. because several dilterent “cousin™
viruses also cause ssmptoms i tohaceo. the virus must be
extriacted to accuratels determine if gt s PVYn. This adds
another two to three weeks to the testing process.

The Fredrcton researchers” new bioassay host atape
of wild potato is susceptible to PVYn. So susceptible. in
fact. that the virus Kifls the plant within 10 dayvs an
exeellent imdicator of the presence of the virus. Further
information from Dro Doug MeBeath, Fredricton Research
Centre, (306) 432-3260 or Fan: 432-3316. (Source: [he
1GBonech Bullenr:, Vol 20 Tssue 6. October 1994

Controlling flower development

In the cut Hower industry the shape. colour and number
of flowers are all criticalls important - The mechanisms
which control the production and devetopment of flowers
have been a central concern tor plant research tor many
vears Cut flowers and tlowerning plants are a huge industry
m b arops and it s one where the qualits of the blooms s
of paratount impertance

The gqualiny of lowening plants s attected by diseases
that blemsh tolisee and blooms, this can reduce the shelt-
fite ot the product Quality s abso assocnated with noveln
The posabilits ot altermy tlower shape and colour by
SCNCHIC CRSINCCHng promises exatime new desclopments
Newsunustts coloared varreties of flowernimye plants by
the maoditication of venes comrolling cnzvmes i piement
brosypthetre pathwasy s an example ot how tlowerime

plants can be altered. Petunia and tobacco tlower colours
have already been moditied by the insertion of 1 gene from
maize which interteres with normal pigment production.

EU funded research 1s helping to contribute to the
isolation of Key plant genes and to our understanding of
flower development. This project is solating and studs ing
the key tlowering genes in Annrriunum (snapdragon). This
plant crows throughout Europe. has a good genetic map.
well charactenized transposons and mutations, in addition
to a large tlower.

T'o facilitate gene cloning and analvsis, a range of areas
are beiny imvestigated

A “hibran ™ of transposons has been established cach
transposing to different arcas of the chromosomal map.
these short segments of DNA can move around the plant
genome and help isolate key genes.

The constructior. of a combined restriction fragment
length poly morphism and genetic map has been carried ont

By studying mutations that cause Antirrbinum tlowers
to develop abnormaliv. they have been able to start un-
raveiling how genes control the development of flowers.
Other species. such as pea are being looked at o estabhish
which events are common to all plant species.

The ability to modity and introduce genes into plants
15 an essential tool in analysing gene tunction. Initial work
has seen the development of a protocol of transtormation
and regeneration in L nrrriunum.

Commercial plant breeders and plant developmental
and reproductive biologists will find this project ot interest.
The tlower is of major agronomic importance in ensuring
etficient breeding of crops and because many  plamt
products are derived from tlower truits and seeds. For
turther information on this work. please contact: Phil
O Leary. BioResearchIreland. Forbart, Glasaevin, Dublin
9. Ireland. Tel: 335-1-83701770 Fan: 333-1-8370176

Garlic to the rescue

Garlic has for centuries been used by people all over
the world as a Key aneredient in all serts of home re-
medies  moaddition. of course. to ity usetulness i the
culinary arts.

According 1o S0 Do Singh. Sentor Scientist (Crop
Protectiony. it also works agaimst plant disease. Simgh used
aspray made from sarlic extract in greenhouse and ficld
experiments at TCORISA T Asia Centre with astoundme
sticeess against ergot, a deaddy tuncal disease that wreakhs
havoe on sorghum crops in India and Atrica Plant breeders
hive thus tar had hinde success developine cuitivars
resistant to ereot,

The possibility ot usime carle as o tuncade +owel-
come news to farmers and environmentabisty concernad
with overuse of dangerois chemieals (o controb plant
disciases. since 1t poses no danger toospray o operator. or
consumers

ihe mam problem swith varhic extract o that ran
washes it oft the plants Also. preparme the extract o hord
work It takes B0 ke of varlic to create SO0 hitren ot
sprave sutticient to spras o hectare of sorchum Hhice cont
chicaper than the mont
citechve tunercides savs Sineheand b arechnoloss canbe
descloped that reduces the Tabour required 1o prepare the
entract, adopton sl be widespread (Source ST S
Noo Lo, [991

obf carhic v not Jow, bat o
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resistance genes o mmprove commercal pertormance. s
pousible. European organizations and companies interested
in establishing links in order to benetit from these
developments should, in the first instance. contact: Phil
O'Leany. BroResearch Ireland. Forbain, Glasnevia, Dublin
9. Ireland. Tel: -353-1-83701770 Fax: - 383-1-8370176.

Wheat transformation project

A new project under the UK Biotechnology and
Biofogical Sciences ResearchCouncil's “Collaboration with
Industry - Scheme”™ and the Ministrv of Agrniculture.
Fisheries and Food's Crop Moleculur Genetics programme
is focusing on the genetic engineering ot wheat. Among the
woals: to enhance nutrient uptake and increase natural
resistance to pests and disease. as well as to modify the
starch, ipid and protein composttion of the grain.

An important tactor which has held back transtor-
mation technology ir wheat and barley s that they are
harder to regencrate from nissue culture than rice or
maize. Dr. Paul Lazzeri. project leader at Rothamsted
Experimental Station, believes that he and eolleagues have
recentis produced what are believed to be the first cereals
cenetically transtormed in the UK using both a wheat X
barley hybrid ctertile amphiploid)y called tritordeum and
“model” wheat cultivars amenable to manmipulation in
culture.

The success so far draws on two pieces of technology
4 hetium particie gun to shoot gold pellets coated with
DNA into plant tissue: and the use of highly regenerable
cultures of immature intlorescence tissue. FLazzen and his
colleagae Dr. Pilar Barcelo deseioped the culture system
when working en tritordeum at the Pniversity of Hambure,
Germany. A hes element in the design of eftective cene
transter techmgues tor wheat will be the dentitication ot
cell ivnes which will tolerate particle bombardment oad be
able to proliterate and recenerate at hich ethcieney . Details
are avatlable trom: Biotechnolooy tnd Biologieal Sciences
Rescarch Counaill Polars Houseo North Star Avenue.
Swindon SN2 TUH oron 0793 403200 (Source: Brorech-
viofogy Bulletn, August 1994)

Extraction Industry Applications

Biotechnology desulphurization

Frerey BroSsstems ¢ The Woodlands. FXyand poartner
Petrolite have besun building o $1 *-million pilot plant
using 2 brotechnoloss process to remoeve sulphur trom
petrobeun streams The companies say 1t will be the tirst
such continuots umit 1o tse a brological process The prlot
plant 1~ located ar Petrolite’s rescarch faboratoric. in
StoLous and s heme built by MW Kelfooe, The com-
panics eapect construction of a commercial-seale plant te
heainn the second halt ot 1995 (Source ¢ hemeadd e s
I June 199:-1)

Institute develops coal bioleaching

Japan™s Central Researchinstiees Vrhe Flecire Power
Inder try has deseloped o pracri race ol coniinuens
coal feachme process tor coal- A stalons ey
Coreanie sulphur

microhes The ulphor in coal G
bound 1o Garbon aed morsmie sipoar bound toron
o sulphide Lon oxidizine bactersas which have an
attinits tor ihe aron salphide. were tound o e the
INorsane compound to preapitate ot imto water moa codd
durrs A bubbles then carry the coal particles to the top

feaving the morganie sulphur on the bottom «Source
MeGraw Hedlos Brotechn ooy Newssoarc i ToAugust 1993

High-yield extraction of oil from microalgae

The National Institute tor Resources and Faviromiment
of the Ageney ot Industrial Science and Technolozy ot
Japan has wstablished a rew technology tor ettectvels
cecovening liquid tuels from microalgae which comvent
carbon dioxtde (€O the cause of global warminz, inte
the hquid tuels.

With this new technology | the microalgae are treated
0y a high-temperature_high-pressure process torrecoveriny
the .iquid tuel. which 15 usable as an diternative to petre-
leum-alternative ol and extraction ts pessible at g vield
that is 15 per cent higher than by convenuonal methods
Rescarch ts still in the basic stage. but the technotozy mas
pave the way tor the mass production of microalgae hrgiard
tuel.

The microalgae s Bogrvococcus Prasnr ot the Chloro-
phyceae algae. It consuries CO. as 11s nutrient and can
store liquid hy drocarbors ¢alled botry ococcine to rouchiy
one-halt of its wetvht. These o drocarbons are usable as
boiler tuel. and are usable as gasohne by cracking the
hyvdrocarbons.

These hyvdrocarbons are recoveredby tinst treeze-dryvinge
Botrvococcus brawn, then extracting the ot with an
orzanic solvent such as hexane or acetone during altrasonic
irradiation. This method enables the entire volume of
hotryococcine to be recos ered. but 15 not suitable tor mass
production since complex processes are involved.

By contrast. with the new wchnoiogy. the hauid tue!
can be extracted at a high vield ot 63 per cent suply by
placing Botrvococcus brawn inside areactorand rasm e the
temperature and pressure. This hich recovers rate depends
on apphving a hich temperature and pressure. by which
other oreanic substances comprising Boprve oo cns Fraon
are comverted nto hyvarecarbons. The rescarch team
observed tf 1 the proteins and suzars evistine insde
the nucroaiy e are comverted mro hivdrocarbons o the
process

In oxpenments, Borrvosoo ws Praw and o Caalh g
sodium carbonates were fed into g reactor and reaction
advancedat 300 Cand 10 Mpa The ratioo! forrvas oo e
Arane and sodiam Garbonate swas fon S [hgqund deed op to
635 per cent of the alvae werrht was venerated. o vield
1< per cent hacher than the recovers ot iguid tuel by
conventional processes Further detans are avaibable trom
Nattonal Institute for Resources and |ovironment, AISTL
TO-3 Onocaewa, Dsuhuba Cits Cdbaraky Pret Sos el ST
Q08-SK-REED. fan - 81-298-58-8118 (Source IR0,
December 1993

Chemical Applications

Antimicrobial fibre

Hocchat Celanese. i conpunction with NMooroban
Product. ehianteraalle, NCw has mtroduced aonew ane
nicrobiad acetate staple and Hlament hibre The tibre
Microsate AN prosvades contror of the creath of aowde
ranwe of crame-posttiv e atd crameneeative bacierna s wcil
b tuner moulds mobdese and ceasts the compant e
Potential apphications for the product are a0 ot
homes, hoealth care tacihine s Lehoratorie o foadd
atnits, prblic transportation and cdocation anddcozrecionol
AURUTIR AN AR ¥

WP
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Cosmetic companies move to adopting bio-

technology techniques

The cosmeires imndustry s mching towards biotech-
nofors Althoush the market s currentls too small tor
brotechnotogy o cosmeties analysts o trach. there are
mdicanons that 2 biocosmeties mdustnn will emerge as
companies become increasinzly concerned about the purity.
avatlability or ethies of current ingredients.

In response, brotechnology companies have developed
actnve mngredicnts that in cosmetios provide more than mezre
colour or strtace protection.

Anti-aging compounds, sun blocks. tanning agents.shin
creams, shampoos. mossturizers. haie dves and tragrances
are atl bemny developed using botechnolozy -based ingred-
wnts, and seme of them are manutactured by major
companies

[hese “cosmeceuticals™ are accepted somewhat more
readils by cosmeties tirms in Japan and Furope than by
those i the TS

Because the rezulations governing the disclosure of
ineredients are much fooser in cosmetics than s the case
tor prealth cares it s ditficult o know what 15 ma given
product by reading the advertisements or the label.

Currently. many meredients i cosmeties sound like
~ubstanees found momedieval apothecaries. For example.
healuronie aad, which s used extensively as a monsturizer.
i~ extracted from a cocn s comb. which hardly conjures up
the clecant imace of modern beauty products. Its biotech-
vebased version was produced as carly as 1990 by
FPermentech Lid  cbdinburch, Scotlandy and. at feast
imtiatis . had onle himited market success. Shisetdo, in
Lapan. i~ now pursuing the biotechnology sersion tor e
product hine

Another imuredient. the prement shikonin, s deveioped
trom the nosv-rare root ot the perennial Lithnospermiam

1oy

crvtirorizon. which only develops ats colour atter the
phantisseveralvears old Cell culture technology Choweser,
atlows cultures to be crown in the thousands and saves the
rhaatn the process The sechnoloss and the producis are
avathable The challenze now i~ to mnterest more cosmetios
tirms

A Novo Nordisk (Bassvaerd. Denmark). they plan to
svamine ol possible brolocical moredients that can e
Made using therr botechnotoss methods so that, by the end
of ths decade o will become a feeding supphier of biotech-
nolocy-based neredients tor personal care products. For
cosmetios, that ancludes enzvmes. chveolipids, protein
Jerivatives and stractured hipds

Tatially . the company plan. to expand 1t enzsme
market trom the lens care and dentad Gare seements to skin
e, e enzymes tooreplice harsh imzredients Novo
Sordih o testing proteoizvtic enzvmes to remove partickes
obdead s dunmy tacial pechinz and s testine superovide
Jmutae s part ot an anti-acing compound tooremos ¢
trow radicals drom the skin surtace For har care. Novo
Sondrd chopime touse enzsmes and o Clss ot Polocicad
arfactant known s olvcobiprids e nnlder altermative to
sncbanb chenucabsaarrentts geed oF stracted trom Gonen
Foior o N BT September 1o

Food Production and Processing

Advances in food processing
Vithoush hotechpotooy 1 nos tben tor oranted i

e dine

pharmacenticel and aercndtgre, tood brotecn-

nofogy has up to now tocused on vield and nutrion rather
than processing. Over the neat tew vears, howeser. tood
experts evpect advances inogenctics, enzymioogy and
conteminant detection to ¢hanze the war tood s provessed
as well

Unbihe pharmaceuticals or medicine. swhere botech-
nology can do things that were impossible just 2 tew vears
ago, food processors are ultimately hmited by whar
consumers Dhe and what they will buv. The enomous
volume and intense competitton in the tood industry has
resufted. to @ farge degree. tfrom etticient, fow -cost process-
iy technigues that will be ditticult to changz

Broengmeering wheat with 30 per cent more protem is
one thine. vet unkering with a feavening process that has
changed httle tn 30 vears 1+ quite another.

As the chemicalengines of hiving systems. enzymes are
natural to tood processing. knzvmes that make or break
chemical bonds in tats. peptides and carbohydrates are
already used. erther as extracts or in live microbes. o
process all types ot toad

Over half of the world's enzymes are consumed by the
food industry: proteases. lipases. pectinases. cellulases,
amy [ases and isomerases are extensivels used to process the
nutritional components of touds Chymosin a protease used
to make cheese was ortzinally extracted trom the stomachs
ot veal calves. Since an identical tform ot chymosin
expressed in £ coli was approved tor cheese moking in
1990, over 15 bitlion pounds of cheese have been made in
17 countries using the recombmant enzvime.

Novo Nordisk eBagsvaerd. Denmarko currentls supplies
about 60 per cent ot all enzymes used by the tood induastry.
60 per cent of which are recombmant

Novo Nordisk s primartly involved in wdenutying and
evpressing natural enzymesin yeastand bacteria NovaMy i,
an ams lase. retards sporlage in bread and reduces the need
tor chemical anti-staling arents

E cole-nroduced chymosin costs about halt as much as
the calt enzyme. but thes has had fittde it any eftect on the
price of chieese. Rather, the recombinant protein otters
cheese-makersstabie price and avadabihits  as wellbas purer
enzvme. The protemn trom calves onls met about 30 per
cent ot the demand tor cheese-processineenzymes the rest
came trom microbutl proteases that resemble chvmosin but
are notas etficient. Absa only about S per cent ot the calt
protein extract was actuaily chymosin, compared with
90 per cent tfrom ool

Frvery tood croup mcfudes termented prodocts pro-
coased with enzsmies trom Tive. antact orcaneme
i ermented toods are a natural trreet tor desened proces-
abtiny ., smce orzanisms carrs me out termentation could be
provrammed to produce such mersdients ws amimo acids
vinins, prements, Havours, swecteners thickener. o
other meredients normally added Lier onom tood proce -
i

Althouch recolaiors and the pubhc are veneralls qunte
avespune of food processan brotechnolosthe adoption
ot cenetically altered mactobes tor proce e e
proce cabihite 1 nor problen-tree The tood idie e

cotrcerned abont the introducton v llereen s ant oo

torcern vene, anto haman o but oy hould not be

problem wiere bievted, peaitic cianee care mtrodacedimne

mircrobiag coenomies N s rate the cenetc chanee

imroducad throseh bocnomeerine are ineaore Compared
with thoconduced throush chemroimuie - e tabaton

or even trahitional ecctive recdine
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Enzvimes altered chemically or through base substi-
tution on genes that code tor them could become an
important part of the tood processiny industry. Chemical
muoditication shows some promise but s Iimited since 1t
operates only on existing protem and mvohes these
addittonal chemical and punification steps:

- Alpha amy lase acets lated with p-nitrophens Lacetate

with improved thermal stabtlity:

- Acetvlanon or wdmation ot carboxy peptidase A
showx enhanced esterase activity winle turnipg oft
peptidase activity:

- Acviation of chymosin has up to twice the milk-
coagulating activity of native protein:

- Acvlation of thermolvsin with amine acid N-
hyvdroxysuccinimide  esters  increases  enzymatic
acuvity up to TO-told.

Genetic manipulation has even greater potential tor
producing enzymes that carmy out specitic. narrowls
defined processes in toods. Researchers are particularly
interested in enzymes that:

- Function at higher or lower temperature than
nermak. attording a simple means to turn enzymatic
activity on and oft:

- Withstand great fluctuations in pH:

- Have altered substrate speciticity, usetul in limiting
or broadening the utihity of an enzyvme.

- Have started cultures that are more phage resistant

Fhe disunction betweer altering toods for nutrition or
vield and chanying them tor greater processability 1s often
blurry  Both coals may be possible with one cenetic
manipulation. Antisense technologs could play asiemiticant
role m desigming processability into toods

Another item on the wish=-Iist for tood processors 1
tood diagnestios: rapid. reliablel mespensive dragnostic
tests for tood pathogens. nutrients and centammanis. In
many  cases. the  technology  the mmmunoassas. in
particatar i~ already developed tor other markets and
would stmpls have to be adapted to the particular needs ot
food processors

In the dairs industry. tor example, milk s tested tor
nutritional conteni and microbes at the processing plant
atter an entire tanker car i filled. It there was a4 simple
dipstich test tor the most comman hacterial problems in
midk. o test that o farmer or tank car operators could
pertorm at the point of collection. the dary industry wonld
have to destror many tewer tank-foads of milk.

Recembinant food processing enzvmesconter amaodest
reculators parden to processors but no added libeling
burden as Tong as they are identical 1o the natural proteins
Cheese made with chymiosm expressed m £ colis tor
crvamphby need got carry a labelindicatinge that the enzyme
wis not derived from calves

Sotar. there has been no public ontery over the use of
revombinant foad processimy enzsmes, certamnis nothine
approachime the controserss on bovine somatotropin For
some reason, the pubiic views chyumosm as o procesany
adjunct and BST a5 an additive (Sourer
Forvenccrons News, [ SMay 1994

Crometn

Plants show promise as sources of food dyes
In the Pnnversity of Hhmoe (Urhana Taboratorsy of
iood Chempt M Dolores Berher-Timanes, rescarciers are
lookne at vartous anthocvanins creddeh or blue prement,
cmans fowers and plantsy an sonrces of stable, naturad
preanent, that can he extracted and produced i suttices

quantities. rhe scientists found that under normal crowth
conditions, rradescantis thnown as the wanderning Jew . and
Known tor its purple tlowers). produces the most stabie red
plgment i compaative tests with aluga. vrape and cab-
bage. When tested o virres with tissues artiticialis pro-
Jduced o horticulture laboratory . the prements i apoga
talso called bugleweedy tared the best. The przments
both plants appear to be more ~tabie than those tound in
regular fruit. such as commonly used cranberries. cherries
and grapes. according to the researchers

The scientists used nuclear magnetic resonance.
enzymatic analvsis and mass spectrometry to study the
molecular makeup. location of protons and the stabtlity of
the przments in ajuga and rredoscanzea, Thes adso used
hight-exposure test to accelerate groceny-store highting
condions, which tend to break down the stability of
anthocsanms. (Soyree
13 June [

Cionetic Fnemeorme Nows,

Antibiotic markers questioned

A panel ahich advises the UK Ministny of Agrniculture
has expresse fooncerns on the use of antibiotic resistance
markers i genzricait. moditied tood orzanisms

The nanel. the Advisory Comnuttee on Novel Foods
and Processes. teels that the possibthty of anubion
resistance bemy transterred from the tood to humans
cannot be ruled out. Such markers are used m developine
cenetically moditied crops to indicate whether the genstic
change has occurred successtuily

The panel’s resenvations ¢t doubt on tuture UK
marketing approvals tor products such as the vercticaliy
maoditied tresh tomato. now on sale in the TS

Genetically moditied processed foods. Tike the tomato
products beinyg developed by Zenccas are not attected by
the assue. bedause of denatuning during processimz. o
spokesswomen tor Zeneca Seeds  evplaned  1Source
Furopean Chemical Newss 8 Auzust TO9

Antibody fortified foods could block

salmonella

An aerrcelteral Tite saences rescarch laboratorny at
Tokno Pnnversity and the Japanese National Institite ot
Health have contirmed at the cellular deve! that when
antizens attach to mtestinal walls, they prevent pathozens
trom penetrating celi walls Inexpeniments, rescarchers
used human mtestinal cells prepared with antibodies trom
chichen cres which prevented salmoncelly organisms trom
reachimg the bloodstream Smce it s thoueht that pathousens
enter the bloodstream opportunistically s the mtesting
absorbs nutrients, the tindings suveest that by mddudimy
antibodies in tood such opportunistic mtections could be
courtaded Beadmy candrdates tor tortitication indlude amlk
andeoon (Source MoGraw Do B dhimolon
Nevesswaic i o June F994

DNA gene probes "unreliable”

DNA cene probes are an unreliable wany ob detecnine
hacteniam tood. chumsthe UR Insttute ot Food Rescarch
Ry The Tnstimte savs mie ceneer RS (mRNAY g
much more sebable cunde

DNA probes vl coupled warh the polvmernt e
chain reaction (PCRY. are now available tor detecninge a
wide ranve of hacterny The problem v that whide thes e
very seneative thes cannot destimeur e Tive and Jdead
bacters
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IFR says it has shown that there ts no simple relation-
ship between cell death and the detection of Listerta
menocyviogenes and Exchertcfua cole by PCR. Tt claims that
mRNA 15 a better indicator of viable oreanisms, because it
has a half-lite tthe ume taken for 30 per cent to disappear)
of onlv 1 2 minutes.

The Institute s developing a method of detecting
mRNAs from £ coflt and L monocvtogenes. which 1t says
would allow detection during ali stages ot growth and after
starvation. It claims these would give a real-time indicator
of cell health.

According to [an Masters. who 1s leading the research.
the new technigue is at least two years away tfrom commer-
ctal application. It still uses PCR. but the extra step of tirst
producing DNA from the mRNA using reverse transcrip-
tase Is causing problems.

Getting the RNA out in a usable form is another
problem. because 1t 15 liable to be destroyed by cellular
RNase.

Work to date is based on pure bacterial cultures, but
once the method is refined. Dr. Masters will have to test it
en “sich” bactenal cells before applhving 1t to bacteria in
tood. (Source: Microhiology Europe. Vol 20 No. 4.
Juls August 1994)

Industrial Microbiology

Easier ethanol

The process for making ethanol from biomass is
currently not etficient enough to make cthanol a truly
competitive additive for petrol. As a possible prelude to
cheaper ethanol. researchers at the US Department of
Energs 5 National Renewable Fnergy Laborators (NREL)
have announced they have genetically engineered a bacter-
wm which promises to make the process guicker and
cheaper.

Ethanol can be obtained trom materials such as sugar
cane, corn. wood and waste paper. The most common
method uses veast o feriaent glucose. the major component
of most bromass teedstocks. In order to produce as much
cthanol as possible from the material. a second processing
step is often added to break down xylose. which can mahke
up 23 40 per cent of hiomass.

Fhe process ot converting glucose can be made more
cthicient by replacing seast with the bacterium Zvmomaonas
mobaliv. But xylose stiil remains in one prece. The NREL
researcherssa,y thes have solved this problem by genctical-
v engineering 4 new straia of the Zvmemonas bacterium
which cansimultancoushy terment both elucose and xylose.

Use ot the new bacterium. combined with other
changes such as switching 1o cheaper teedstocks (tor
example. agricultare restdues or sawdust) 1y expected to
fower the cost ot producing cthanol trom approximately
SE20 val to around $0.60 0.70 gal. The process 1s st
hene tested on o laboratory scale but the engineers expedt
to exvpand to bench scale i siv months and hope to open
a pilot plant o about o sear (Source. Chemisiry &
Indrery. S Seprember 1994

The maths of making ethanol

Producing cthanol trom renewable sources appears
ceonomically teanble according to new research With
sonie adpustients, a0 Swedieh chemical enwineering team
betieves that this cthanol could cont 22¢ Lotoday s market
price 1 335¢ |

e 604

Ethanol has aroused much environmental interest. but
some tinancial doubts. as a replacement tor hquid tossi!
tuels. It can be obtaned trom materials such as sugar cane.
corn wood and wasie paper  The most established tech-
nigue uses starch (corn in the S, wheat m Sweder).

Scientists have questioned whether hardwoods like
willow could prove an economical source of ethanol. The
problem 1s that hardwoods produce a sugar min that i
pentose-rich and fermenting pentoses can be expensive. As
the price of the raw material dominates process costs. using
all of it is cructal.

The Swedish team analysed ethanol production trom
willow wood. broken down into fibres by steam. After
hivdrolysing the cellulose tibres. they termented the result-
ing sugars  hexoses and pentoses - producing ethanol tor
disulling.

The team chose recombinant Escherichia cof tor its
termentation because 1t is the best Kknown organism tor
fermenting pentoses. Saccharomyees coerevisiue. the most
tfrequently used orgzanism in ethano! termentation. s not
able to deal with pentoses. They found that producing
cthanol trom fermenting pentoses costs 48¢ 1 compared
with 30¢ I when only hexoses are termented.

Fermentation is the most expensive part of dealing with
pentoses. tollowed by detoxification  the removal of
potentia! termentation inhibitors from the sugar solution.
This process accounts tor 22 per cent of the total cost. It
scientists could hit on a micro-organism that terments at
the same vield and productivity but without the need to
detoxity. the cost could be squeezed to 38¢ 1. Plus it they
cannot use the pentose traction. sefling it ax. a byv-product
could knock oft a turther 6.3¢l.

Developing the technical process so that either the
pentoses and hexoses are fermented simultancously. or the
pentoses are fermented separately and the fermentation
broth 1s recirculated to the hyvdrolysis step, would bring the
costdewn by 6.3¢ 1 Reusing the secondary steam trom the
pentose fermentation plant would reduce the cost by 3.8¢ L
(Source: Chemustry & Industry, 19 September 1994

Alternative approach for alcohol production

Yeast has traditionally been used in fermenting grains.,
rice and fruit to produce alcohol all over the world. The
CEC BAP programme has tunded rescarch to investigate
other alternative approaches. In doing so researchers have
studied Zvmomonas mohilis, a0 gram-negative anacrobe
which can produce alcohol five to six times faster than
veast. However this organism can only uttiize glucose,
tructose and sucse as carbon sources and so an increase
in the range of metabolizable carbohydrates was essential
it /7 mobidie was to be used at an industoa! level Genetie
improvement was approachedthrough classical genetics and
genetic engineering,

A combmation of chemical mutagenesis, transposon
mutagenesis, gene transter by arded conpuzation. construc-
tion of recombinant expression vectors and transter nto
/ mobdis cenes responsible tor xvlose metabolism were
established and can now be apphied to mcrease the substrate
ranve of /o omaohilis

Recombimant plasmuds swere constructed by subclonmy
tracments of native /7 mohidee plasmirds i known vectors
Thene were transterred inte /7 mobili by arded conpuzation
and were stably anhierited Now expression vectors were
comdtructed usimge subddoned /o mobidis plaseind sequences
which could be trasterred into /0 mobilis and induce
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expression of the Xylose catabolism genes XviA and Xy IB.
However these engineered strains could not terment aylose,
T'o overcome this, conjugal transfer of transposon beannyg
plasmids was carried out to attain transposon mutagenesis
Both Pseudomonas and Escherichia colt were used as the
transposon bearing plasmid donors tor 7 maobiis. Al
Z mokdis strains tested were able to terment extracts of
various fruits. such as apples. oranges. peaches. water-
melons. etc.

Moreover, recent research shows that Zymomonas can
be used as a source tor the producdon of hopanoids. Sterol-
like compounds which are not commercially available. as
well as a source tor the production ot heterclogous ice-
nucleation protein with many applications in the frozen
tood industry, artiticial snow. etc.

This work is of interest to those engaged in industrial
manutacturing technologies and has substantial market
applications in the areas of fine chemicals. biotechnologs.
termentation technology and genetic and protein engineer-
ing. For turther information. contact: Phil O'Leans. BioRe-
search freland. Forbairt. Glasnevin. Dublin 9. Ireiand. Tel.:
353-1-8370177; Fax: 353-1-8370176.

Super cheap biopolymers

Earlv in the 21st centuny genetically altered oilseed
rape plants may be yvielding biodegradable polymers at
about one-tenth the price ot petroleum-bused polymers. say
researchers at the University of Warwick (Coventry. T'K).
but Zeneca Biopoismers. which s conducting similar
research in association with Zeneca Seeds ¢ Bracknell. UK.
savs the prices of the bropolymers will initially be “roughly
similar” to those of conventional polyvmers.

Zeneca (Londony produces 600 m.t. vear of 1ty biode-
gradable polvhyvdronybutyrate ( PHB) r2sin. Bropol. by fer-
menting stgar with a naturally occurning bacteria at a cost
of £3-£12(S7.50-S18) ke, about 15 20 times the price of
conventional polsmers.

Rescarchers at Warwick's Department ot Bioiogical
Sciences, headed by Malcolm Bennett. say that it the
venetic techn:ques being tested there work they will be abie
to produce PHB at about £0.07 kg Bennett's team. funded
by the UK's Biotechnology Directorate and using ger
provided by Zeneca,is using the protein GALY to regulate
and coordinate the activation ot genes m the vilseed rape
plant. Because GALY 1510 a separate plant [ine trom those
ised inmaking PHB in oilseed rape. the “transgenic plastic
producing abilitv v bred out of the plant within one
veneration, thus casing fears about the introduction ot
transgenic plants into the environment”™. the researchers
s

Onlseed rape s a non-tood crop widely grown in
Furcpe on Land set aside from tood production because ot
retorms of the Common Agnicultural Policy Warwick
researchers say they have not vet created an entire PHEB-
producing plant and that commercial production will not be
possible untl the nest century (Source. Chemical B eck,
15 June 1994

Sensors
Fwocompanies, Aromascnand Neotrones have both
l!L‘\L’lnpcd artiticial eledtronic noses
Liboratory cgupment

Thewe devices are
s Chiromatorraph-azed vadaeets

which mumic the tunction of the human nowe Enlike the
nattiral nose. however, these robonoses provide repro-
duaibles dietal readouts

Both AromaScan’™s and Neotronies” robonoses dernve
rom onginal research b Georze Dodd at the T nversioy o
Warnwick's Institute of Olfactory Studies Hedd acts 2 o
comsultant to Neotromes, whiie AromaScan’s centitic
consultant. Krishna Persaud of UNMINT s a former P D
student ot Dodd’s

The robonoses use an amey of polvmier sensors to
detect smells. These sensors are made of semicenducting
pol prrroles. whose conductivity changes when odour-
carmying substances adsorb onto ther surfaces. With several
sensors. cach sensitive to ditterent smell components. the
robonoses build up “smell protiles™ unique to cach sub-
stance. The polypyrroles are most sensitive o polar
compounds. especially amines: the nose can hardly smtt
out halogenated hy drocarbons Tike freons at all.

So how good 15 a robonose. A wine crnitic recentls
found to his chagrin that AromaScan’s machine can match
a human in a blind smitting. distingusshing castly between
three cnardonnays it had only sniffed once betore. It could
not tell apart two reds trom neighbouring villages. but the
expert made the same mistahe. Human snitters are net the
only ones threatened -in tield (or rather toreso trials. the
machine was 23 per cent better at finding trutties than a
trained truttle hound.

Buth cempanies are working on improvements to ther
sy stems

AromaScan’s chients include the US Food and Drug
Administration. which is usmyg the nose to snitt out had
tish: Coca-Cola which 15 testing the nose’™s abihity to tind
contaminated plastic bottles: and a hospital in Manchester
has shown that the nose can detect early ~tens of wound
mtection and can even distingunh between ditteren
infections Other customers include Deutsehe Acrospace.
which plans o send a robonose on the Russuan Mirg
spacecratt to snitt the cosmonauts’ environment. and
Sumitomo. which 15 deselopme a personal halttosis
Jetector,

Perhaps the birggest potential use for robanoses 101n
qualits control. enabling pertumers to check wcents azaimst
a compater-siored standard protife. and prevworss waine-
makers and distitlers 1o ensure consttent tlavours if v
tracted from Chemusery & Indiser . T Auzust 1994

Opportunities in and alternative strategies for

biomanufacturing success

lhe biotechnoloss industrs has mosed torward by
seizing the opportunitics tor botherapeutie develop-
ment trom crowth hormone and nsubin o tirceted
monoclonal antibodies and cene therapy In contrast the
bronanuiactuning seement of the busines. has been
overshadowed by these raprd advances s store o one ot
stower advance and Tess rapiud mnovation

However, with greater numbers of companives now
reachimg the stave vhere therr biotherapeutios must he
produced. understanding vanous blomanutactunne oppor-
tunities has become increasinels amportant Aol e
bromanatacturing v more expensive than traditionaai
chemical therapeutic svnthess, thewe opportunitics arc
bemye carctuils exammed ter nt-etfectivene om heht ot
the current emphasis on heatth care retorm

In this environment, three guestons arce what aee the
apportunitics tor innovation i biomanutactaome what
the Bk elthood that thewe opportunities can be Gapatalizedon
by ettty objectives that sl adsance the technofors
armine tos ard s the ultimate coal ot commeraabization id
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will the commercial goal be a cost-ettective one. etther
directiy or indrrectiy?

In spite ot the current outlook. which sugeests a slow
advence in process technology improvement. what would
be the kel manutacturing cost savings if these advances
d:d occur? Table 1 presents a generalized breahdown of
wstimated bioprocessing costs assoctated with a biomanu-
facturing operation averaging $13 20 million in direct

annual operaing Costs.

Table 1. Estimated bioprocessing costs

Biomanufacturing tyvpe

Mammal-

Bacterial ian Ideal
Materials [.5-2.0° S0-3.0¢ [.2-1.6°
U pstream 0.3-0.4 21-28 0.3-0.4
Down-stream

1.2-16 0.9-1.2 09-12
L.abour 3.0-4.0 [.5-2.0 [.5-2.0
Total 41360 43560 27506

Note: Assames an averaze of ST 20 muller an direct annual opering
NESH

e ostamtliens o delir

Seurce ESRB Assocnates

Frustration with the carrent status of biomanutacturing
and the slow pace of bioprocessing advance has led to the
pursuit of alternative strategies that retlect two opposing
themes of technological advance. Transgenic bromanutac-
trine attempts o capitalize on the advancement of tech-
nelogy in genetic manipwation of cells and animals
Synthetic hiomanutacturing tries to huild on the under-
standing of compley bromolecular structure o partially
return 1o an older chemical ssnthesis strategy.

Iranseenie technology promises to allow both animals
and plants to be used as iving bioreactors. Recent advances
i the basic technigue of foreign-gene insertion into farm
animaly and tarceting expresston of these venes to the
marmary gland have led to the abihty 1o evpress the
product of these foreign venes in milk at concentrations ot
I3 arams hitre Although tunther behind technologically
the commeercialls useful expression of hotherapeutics m
transeere plants s albso possible

However, sene overly optimistic statements have been
mande about the potential of this technologs to revolutioni
hromanutacturiiy

Fyen moan optimistic scenanio, where broactive
therapeutic protems are expressed at hieh fevels i trans-
cemies. the manutactunimg cost per eram of material will
i be comparable to that seen currently with standard
technology (table 7y

Syathetic bromanutactunne now centres on the pro-
duction of smatt oliropeptides and ohconnclcotides of
“peattic sequrences The techinoloey aed to produce these

/'.p,j,' Hr

Table 2. Estimated Manufacturing Costs

Manufacturing Type Cost per gram

Hy bridomas $ 3.000 - 5000
Bacteria 100 - 3000
Fransgenic animals 2300 - 50000

T'ransgenic plants 3500 - 4500

Olgopeptides fn.oon - 30600
Oligonucleotides 30000 - 30000

Chemical svathesis 1o - 1.000

Note: *Indicates an evpression level ot 3o ben the aulk of waaseenie
ammals and ¥ per cent of tuber protem w tramsgene potatoes i~ assumed
Source ITSRB Associates

materials is just beginning to develop. However. current
production reguires painstahing step-by-step synthesis of
one residue at a ume. a process that s not castly stream-
lined. As a result. commercially significant production is
limited to a tew grams ot short-sequence protem or nucleie
2. 'd. whose cost iy 1n the tens ot dwusands of dotlars per
vram (table 2y,

The hope for the tuture 1y that knowledee about the
specitic interactions ot biomolecuies will advance suth-
ciently that small peptides. or ¢ven relatnels simple
chemical compounds. can be substituied tor full-size of-
tector proteins. While trurcated biomolecules and smail
peptides (such as antigen-binding regions of immunoglobu-
linsy are increasingly being studied and used therapeutical-
Iv. the dream of biomolecular synthesis at a cost approach-
ing that ot chemical synthesis remains a distant goal.

Advancement ot current bromanutacturing technology
wilf be evolutionary. not revolutionars . However. the
potential is great for market encroachment by alternative
strategies, such as transgenics and partial chemical syn-
thests of small peptides tfrom the activessite regions of
larzer biomoleculfes. (Extracted trom Goencrne Encmecrng
Newys August 994

Energy and Environmental Applications

Zeneca biosensor to protect sewage works

Zeneca’s Brinham Bovironmental Laboratory in South
Devon, UKL is workimg with the University ot [uton to
develop a biosensor to detect and monitor tosacty fevels at
sewage works

The device antheors very simple shoudd allow the
detection of atovicant within seconds or minutes. civing o
prompt alert ot any potential upset 1o the sewave works
Fhis would ofter i sienpticant advantage over conventionad
timse-consuming sampling technigues. which take houis to
analyae

Ihe device s based on the immobihization of whole
microbial cells on g nncroclectrode round S mme
diameter The degree ot mbibinon ot anetabobic rate of
mucro-orrantsms m the seswave works  ainterroeated by
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a chemucal mediator and the resuliant electron fiun con-
verted by the sensor mucroelectrontes into an electnical
signal 15 proportional to the toxicity ot the st sample.
However, the device does not idenufy the nature of the
tontcant.

Work on Tettfluent samples 1s currently under way
at Brixhar ¢ static systems. while the Luton eftort 1s
tocusing on the develepment of 2 continuous on-line
system as envisaged for placing upstream of a sewage
works.

It all goes well. 2 commerctaldiagnostic device may be
deseloped for the protection of sewage plants. As with all
biosensors. much remains to be done in terms ot stability .
noi just of the signal but also of the cells on the
mstrument

While the protection of sewage plant has bezn iden-
titied as the prime market. other opportunities abound.
tSource: Europcan Chemical News. 8 August 1964)

Soil bioremediation success in laboratory

A soil bioremediation censortium of nine companies
led by the Japan Research Institute Ltd. and organized in
1991 recently demonstrated at the laboratony level the
ability 1o restore potluted soils using methane-assimilating
bacteria. Soils polluted with trichloroethylene were col-
lected from three sites and placed in tlasks with methane-
onveen enriched cultures to break the trichloroethy lene
down. After two days. the voncentration of trichloro-
cthivlene was reduced from 3 ppm to .8 ppm 1 one case.
from 4.7 ppm to 1.1 ppm i the second case. and tfrom
1.0 ppm to 0.6 ppni in the third case. In columns. it was
demonstrated that from 20 per cent to 30 per cent of the
trichloroethvlene was broken down within etght hours. The
consortium plans to conduct tield trals of the technology
in the near tuture. (Source: MoGraw HEs Biotechnology
Vewswarch, 18 July 1994)

Bioreactor degrades trichloroethyiene

Ibara Corporation and the Japanese National Instirute
of the Fnvirosment have jointly developed a broreactor that
uses stratn Moomethvlocsstis microbes denived  from
methane assimlating bacteria to reduce trichloroethy fene
concentration trom | ppm to (.1 ppm. Investizators tfrom
the oryanizations are trying a sariety of wavs to stabilize
the micre-orcanisms. such 2y inclusion ingels for biore-
mediating contamunated groundwater. The most successtul
expermments to date inchude the M strain in sodium alginate
sel packed na 20-hire glass vessel into wineh 130 ¢ min
of trichlorocthy lene-contamimated water v ted from the
bottom tozether with a 1T 9 minture ot methane and air. to
nurture the nucrobes. ted at arate of 100 ¢ min The eel
stabilizes the Mostran as b st were inan aqueous suspen-
ston while it degrades the trichlorocthy lene. The apparatus
can process 187 Lires per day Rescarch s continuing to
develop more robust ssstems with higher capacity (Seurce
Vot Hdl s Buotechnology Newswarch T Augast i99.4)

Plant cellis to purify liquids of poliutants

Paul Lackson. o microbiolowist at | es Alamos National
Laborators (New Mevaco) is asing plant ceils to punity
Biguids of heavy metal contamunants. such as harium and
uranmum. and of explosives” residue, such as that trom
INT He runs contamunated biquid throuch a silica-based
powder contamnme cetls trom citrus, corn, junsonweed and
other plants Certam plants tahe up some meanerals better

than others: thus, the mixture of cells can be tatlored to the
particular contamunants. Microscopic hooks on the outside
ot the plant cells grab the toxins from the liquid. According
1o Jackson. laboratory studies show that contaminant levels
are reduced to below federal standards at a rate of a gallon
every three minutes. Acids strip metals trom the sand and
concentrate them  in commiercial quantities. (Source:
Genctic Engirecrmg News, 13 June 1994)

“Orange peel” in bio-cleaning

Pronatur Products. the Liverpool-based specialist in
“orange peel” sobvents. has developed an accelerated
broremediation sy stem to ¢lean up waste oils. tars and other
unwanted hvdrocarbons. Recent trzals. carried out at a
British Railwass™ regional depot m Bimingham, UK. are
claimed o have achieved breakdown of hydrocarbon
contamination within 20 davs.

The system is based on Pronatur's recently developed
“orange peelT-based solvent and a specual culture of
naturally occurring bacteria. The Kev to the process lies in
dissolving the bacteria in the nop-toxic solvent. making the
bacteria more accessible to the hvdrocarbon.

The Birmingham trials involved the use o the system
to clean tracks at a retueiling depot. where the ground was
heavily contaminated with diesel fuels and antitreeze,
together with detergent trom plattorm cleaning operations.

According to Pronatur. the original chemical oxygen
demand (COD) was 12,144 mg | more than 20 times the
consent level. By spraving with the solvent and water. to
dissolve the hvdrocarbon. then adding bactena. the COD
level dropped to 4.286 mg | after one week. and 88 me |
after three weeks. The hydrocarbon content fell trom 470
to 54 my | over the same pertod. Ethslene glyveol readings
fell from 7.610 mg | 1o less than T omg 1 in siv days, while
pH tell trom 12 to 6.8 (Source: Furopean Chemecal News.
3 October 1994)

Recovering heavy metals for recycling

A combmation ot biology and physics promises to
boost the prospects of efficiently recovering toxic heass
metais from industrial eftluents. An international team of
scientists have managed to remove cadmium trom [ebora-
tory-scale liquid wastes by 1irst using microbes to trap the
metal o process known as brosorption and then separ-
ating the metal-loaded biomass by tlotatien This 1s the first
time the two processes have been combined. they claim.

Biosorption makes use of compounds such as chitin
tound in the cetll walls of tungr and bacieriato bind heavy
metal ions Both live and dead microbes can be used 1in
biosorption, sidestepping any prohlems with toxicity of the
waste stream Fhis also weans that the process can save
costs by usmg waste hiomass from processes such as
antibrotic production

However, although biosorption can remove a wide
range of heavy metals from liquid wastes, 1ts commercial
potential s imited by drawbacks with current methods ot
separntine the metal-loaded biomass Filtration leads to
clogeing, sedimentation s slow, while  centrifucation
pushes up costs

Hlotation v a separation techmgue with o wide ranee
ot industrial applications, such s separating minerals from
low-vrade ores Simphy it mvolves aerating 4 minture ot
soltds in water, causing suspended particles to Chine to ar
bubbles and loat to the surtace of the mivture where thes
wan be skimmed oft
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Anastastos Zouboulis o Arsstotle Unnversin in
Thessalontht, Greece, and collezgues trom the University
ot Newoastle-upon-Tyne showed that biosomptive  tlo-
tatton  brosorption foilowed by tlotatien  was highly
etfective at removing cadmiem trom experimental waste
streams. Cadmium, which 15 toxic to both amimals and
plants. 1s widely used in corroston protection and the
manutaciure of batteries.

Zouboulis 15 collaborating with a number of industrial
companies on electrochemical techniques. such as metal
plating. tor recovers of the metal once it is washed ott the
separated biomass.  (Source:  Chemustrv & Industry,
1 August 1994)

Slime light

Anv system using large volumes ot water as a cooling
svstem 15 vulnerable to bactenal slime: the biggest victims
are pulp and paper mills, and power stations. Bacteria
breed in the water. and as their numbers multiply their
gelatinous protein coats stick together, creating a greasy
mess. which gradually clogs up the system. To control the
slime. the bacteria must be Killed. There are many wavs to
do this, but thes invariably involve dangerous or difticult-
to-store substances such as chlorme zas. chlorinated
phenols. organobremines or organosulphurs.

Wilson Whitekettle and Deborah Donotrie ot Betz
Europe in Pennsyhvania have discovered that combining
two  Ctarrly common”  biocides,  2-(2-bromo-2-nitro-
cthenyhifuran (BNEF) and  decy lthivethanamine hvdro-
chlonde (DTEA). has a syvnergistic eftect. A 169: 1 mixtre
ot the two s three umes as ettective as using the same
amount ot either brocide alone. they claim. Because ot this.
the amount of biocide needed to treat a water system can
be dramatically reduced: this. in tumn. reduces the risks
associated with these chemicals.

Moreover, say the researchers, this mixture is eftective
on Kichstella pneumaoniae species. These bacteria can grow
under both acrobic and anacrobic conditions, meaning that
the hiocide mixture is hikely to be effective on a “wide
range” of tungal, algal and bacterial slimes. they claim.
(Source: Chenusiry & Industry. 3 October 1994)

New R&D group aims at bioremediation

Siveompanies  DuPont, Monsanto. General Electric,
Ciba-Gergy. Dow Chemical and Zeneca  are to establish
an R& D consortium to develop soil remediation processes
that accelerate the i siwe biodegradation of chlorinated
solvents. The process could be up to ten times cheaperthan
traditionai “dig and burn” technologies. according o
Phidip Palmer. remediation technology programmes lcader
at DuPont Specualty Chemicals

fhe project is scheduled to run four vears, with initial
tundinz of S12 mibion. The consortium  which expectsto
swork with the Environmental Protection Agency (EPA), the
Department of Enerey, and the Department of Defense
will function i parallel with a related R&D consortium
established i 1993 by Monsanto, DuPont and General
flectric. Both projects were developed through the EPA™S
Remediation Technology Development Forum, established
n 19492

Ihe new consortivm, to be manaced by DuPont, will
tocus on three aspects ot the hiodegradation of chlormated
solvents, natural attenation, accelerated anaerobic biore-
medntion, and boventing It owill involve extensive
laboratory work and tield testine.

T'o date. DuPont is the onlv one of the consertium s
members to successtuily ficld-test a process  now patent-
ed  tor brodegrading chlorinated solvents oy sizu. which it
carrted out 1 a contammnated aguiter under a plant near
Victoria, I'X.

“Results have demonstrited the o s brotrans-
tormation ot tetrachioroethene.  trichlorocthene,  1.2-
dichloroethene. chlorocthane and vindl chloride to ethane
and ethene using me.crobial reductive dehalogenation™
according to DuPont. It adds that the microbial reductive
dechlorination was accomplished by pumping either a
benzoate or sulphate solution intoe thie circulating ground-
water. (Source: ChemecafWeck, 14 September 1994)

Worms surface as soil guide

The humble carthworm s being used to provide 2
“snapshot™ of soil pollution. Scienusts trom the Natural
Environment Research Council in the UK have devised
what they describe as a relatively simple but highly
eftfective “biomarker”™ techrigue o detect contamin-
ants such as heavy metals and dioxins. The technigue
cuts out chemical analvsis in an initial screening
stage.

The method involves taking body tlutd ceils from
carthworms in contaminated areas. in much the same way
as blood samples are taken from humans, and exposing
them to a neutral red dye that 1» absorbed by sub-celtular
organelles. In cells tuken trom norm +f carthw orms. the dve
ts released only slowlv, Howevero it the carthworm cells
have been stressed by pollutants. the dy e is released rapidhs
(hecause the cells have been working to chminate the
potsons).

Jason Weeks of the NERC™S Institute of Temrestrial
Ecology in Huntingdon sass there ts a definite dose
response relationship. though the technique does not aifow
identitication of specitic pollutanis. Work 15 continuiny to
establish the relationship in more detail.

The technique has been used over the past sear to
screen several contaminated land locations in the UK.
concentrating main!y on spiffage or fire sites. including the
pollution impact two years atter @ small tire at a plastics
tactory. The technique has also been used i the assessment
of the environmental impacts ot waste trom gold mining in
Africa.

Weeks savs NERC plans to develop the technaiooy as
a "kit”. to he used as 1 simple tool to allow monttoring in
the tield. Longer term. the technique could be combined
with other analysis procedures. such as nuclear magneuc
resonance. to provide a4 more detatled fingerprint of the
biochemistry taking place. (Source. furopean Chemead
Vos, 23 July 1994y

Micro-organisms degrading aliphatic poly-

carbonate

Japan's National Institute ot Bioscience and Human
Fechnologs, Agency of Industrial Seience and Fechnologs
CAISTL ISP Corpoand arescarch team headed by Protessor
Yo Yoshida at the Department of Apphicd Chemistry,
Faculty of Engimeering. Tokso Univeraty . have discovered
micro-oivanisms that deerade aliphatc pols carbonate (PO,
4 plastic matersal The research v now attempting to
degrade tvpes ot aliphatnie PO oswathy vers hieh molecular
werghts The macro-organisms, however, have afreads
proved ahie to deerade an abiphatic PO owith G molecubyr
weight of 2,000
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Abphatic PC.a new type of plastic matenial, is pro-
Juced trom carbon dioxide (CO.5 which causes global
warming. However. there is only one brodegradable plastic
matert:b. aliphatic polyester. The new PO s another
brodevradable material. and the design of brodegradable
plastics will become more tlenible.

The seven micro-organisms were found by the clear
sone method. Diluted samples were applied individually to
an agar containing emulsitied and suspended PC. Fach
medium was kept 27 307 C tor two weeks and then ex-
amined to see whether a clear zone exists or not. which s
caused by a colony decomposiag the PC around. The
samples were collected from lakes and rivers in the Kanto
Area. Japan  The species and genera have svet to be
identified. The highest performance achieved was to reduce
80 mg ot aliphatic PC (molecelar weight: 2.0005 to about
a quarter in 208 hours. The research will continue with
aliphatic PC ot greater molecular weights.

Aliphatic PC can be used as plastic. but may be a
source of polyurethane. Biodegradable polyurethane may
theretore be developed. Unlike aromatic PC.a conventional
engmeering plastic material, aliphatic PC has the advantaze
of betng produced from CO.. Applications range widely
from an intermediate product in the polsurethane process.
to tilms and fine chemicals. With a melting point higher
than tho: ot polvesters. aliphatic PC may be exploited in
industries

Abiphatic PC decomposes in rats. The biodegradability
of the polymer by micro-orzanisms. however, has been
established tor the 1irst time. All biodegradable plastic
matertals previoushs known were aliphatic polyesters, such
as polvhvdroxvbutsric acid (PHB) and poly caprolactone.
Further detatls are available from the National Institute of
Bioscience and Human Technology. AIST. I-10 Higashi,
fsukuba City, Ibaraki Pret. 305 Tel: - 81-298-54-6089;
Fav: -81-298-34-6009_ (Source: JETRO. May 1994)

Team develops cotton bio-scouring method

Kurzbo Industries Lid. and the University of Osaka
Pretecture (Japan) are undertaking research to develop a
practical cotton tibre bio-scouring technology which uses
enssmes rather than environmentaliy harmtul chemicals
including caustic soda.

I'wo objectives of the new technology would be to
dispense with the need for waste treatment tacilities and to
produce textiles with a better finish. The researchers will
also investigate enzyme production miethods that could
reduce scouring costs. The academic partner began investi

zalions WO Yeurs 3go on a singla-step bro-scouring starch
removal process that reduced the cost of processing
ettluents. In addition. experimental production viclded
tighter. faster-dving fabrics with a softer surtace texture.
With support from Kurabo. rescarchers will attempt to
increase the production of tive types of bacteria and yeasts
extracted from enzymes by a tactor of 10U by exploning
recombinant gene technology and mutations. The team will
also investizate the possibihities for reeycling the enzymes.

(Source: McGraw  Hill's  Brotechnology - Newswarch,
16 May 1994)
Bioremediation

Whales could play a role in oil clean-up. claim scien-
nsts in the US. The anacrobic bacteria in a whale’s
stomach may prove more versatile and useful than acrobic
bacteria used in conventional bioremediation. Meanwhile.
other researchers are using anaerobic bacteria as a cheap,
simple way of breaking down contaminants such as
polychlorinated biphenyls (PCBs).

Whales can eat up to 2.000 Ibs ot polluted plankton per
day and survive. reports Momme Craig of Oregon State
University (OSU). The anaerokic bacteria in their stomach
break down not only PO hut also anthracene and naph-
thalene - two chemicals tereased during otl spills. he says.

OSU researchers had already discovered that a group
of six bacteria in a she2p’s rumen —-the first ot its tour
stomachs - -performsimilarly. breakingdow ntrinitrotoluene
(TNT) by taking the amines off the toluene ring and
leaving 1t hammless.

At the Michigan Biotechnology Institute (MBh.
researchers have applied for a patent on a “consortium™ of
bacteria that can work under water and without oxygen to
break down the PCBs into carbon dioxide and methane
Several microbes band together to form granules which
sink to the bottom.

The scientists can seed the microbes directly into
sediments in lakes or rivers. Cutting out oxveen, dredging
and off-site treatment makes the microbial mixtures much
cheaper than current technigues such as heat or chemical
treatment, landfiiling and incineration which can be
expensive and disruptive.

The MBI bacteria are related to a sirain developed by
General Electric. However, the GE bacterianeed oxygen to
pertorm their tash.

In tests in the laborators. the bacteria cleaned soil
meetthe Environmental Protection Agency standard ot less
than 2 pprv. (Source: Chennsirv & ndustry, 20 June 1994)
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F. PATENTS & INTELLECTUAL
PROPERTY RIGHTS

Korea to establish a Patent Court

Following amendments passed by the National
Assemblv on 14 Juiv 1994, the Republic of Korea will
establish a Patent Court as ot I March 1998 as a Court of
Appeals. The Court will have panels ot threz judges each.
and the judges will be supported by judicial assistants. who
have appropriate technicai expertise in vartous tields. At
the same time. the present Trial Board and Appellate Trial
Board of the Korea Industnal Property Office will be
incorporated into a "Boar i of Trials” which will operate as
a tribunal of first instance. The Patent Court will handle
appeals trom decision of the Board of Trals. or from the
Examining Divisions of the Korea Industrial Property
Oftice. Appeal trom the Patent Court will be to the highest
court in Korea. the Supreme Court.

The Patent. Utility Model. Design and Trademark Acts
are being reviewed in preparation tor the establishment of
the Patent Court. and 1t is hikely that amendments to these
Acts will pe introduced during the September session of the
National Assembly. (Source: Adustralusian Biotechnology.
Vol 4. No. 5. October 1994)

New Zealand Patents Act to be amended
Legislation has been introduced into the New Zealand
Parliament to give etfect to the TRIPS Agreement of the
General Agreementon Tariffs and Trade. The amendments
will bring the Patents Act into hine with New Zealand's
major trading partners, and include extenston of the term
of a patent from 16 vears to 20 years. However. the
provisions tor extension of term will be repealed. This is
despite the tact that i most of the major industrialized
countries. including  those of the FEuropean Patent
Convention. extension of the patent term or a supple-
mentary protection certificate ts available in recognition
that a tined 20-vear term does not provide adequate length
of protection for technologies subject to rigorous revulatory
scrutiny which results in fong delays. such as pharma-
ceutical inventions. Amendment is also proposed to reverse
the burden of proot of alleged infringement of a process
patent. so that the same product produced by a party other
than the patentee or its Licensee will be assumed to have
been produced by the patented process. unless the
defendant proves the conirary. Changes to Crown use
provisions arc  also preposed. (Source:  Australusian
Biotechnology. Vol 4. No. 5. October 1994)

Indigenous peoples from Central and South
America meet on intellectual property rights

In September 1994, representatives from indigenous
people’s organizations in 12 Central and South American
countries gathered in Santa Cruz, Bolivia, tor a conterence
on  “Biodiversity, Iniellectual Property Rights and
Indigenous Peopies”™ The mecting was coordinated by
COICA (the Coordinating Bods for Indizenods Peoples’
Organization of the Amazon) and CIDOR (the Indigenous
Confederation of Orient, Chaco and Amazonia ot Bolivia).
with tinancial support trom UNDP - The prinaipal reference
document for the meeting was a newly refeased UNDP
study entitled  (in bnglishy - Conserving idigennus
knowledoe Integratong o systems of tinovation, prepared

by RAFL  the Canadian-based Rural  Advancement
Foundation International.

In three days ot mntensive meetings.  delegates
considered  the  tmphications of  western  systems ot
intellectual  propenty tor  indigenous  peoples. They
concludedthat “the concepts ot indiv idual and monopotistic
intellectual property over Knowledge. and over lite. are
based on a world view which s antagonmistic. and
incomprehensible to indigenous thinking™. They atfimed
that indizenous knowledyee about “venetic resources™ could
not be separated tfrom the “resources”™ themselves. or from
the lands and the cultures of which they are part. Most
importantly. the delegates agreed upon short- and longer-
term strategies: to deveiop their own thinking on the issues:
to gather and share information about corporate “bio-
prospecting” and relevant legal structures in cach country:
to plan education programmes tor indigenous leaders and
communities: and to participate in relevant discussion tora
at the national. regional and international levels  to make
known the views. and defend the interests of indigenous
peoples.

Conserving indigenous knowicdee. Integrating two
svstems of amnovation 1s now available in English and
Spanish. from Mr. Marcel Viergever. Programme Oftficer,
Burcau tor Programme and Policy Ervaluation. UNDP.
I UN Plaza.New Yorko NY L0017 USA L (Source: African
Diversiry, No. 10, October 1994

Validity in Canada of inventions relating to the
human body

Since a court decision in 1974, inventions in respect of
methods relating to the human body. and in particular
inventions tor medical treatment ot the human bods, have
mostly been regarded as unpatentable. However. four
successtul appeals to the Patent Appeal Board ot the
Canadian Patent Office suggests that the Board s now
adopting a consistent approach. and s interpreting vers
narrow!s the finding of the Supreme Court of Canada that
“patents tor medical treatment i the strict sense must he
excluded”™ ( Tennessee Eastman’s application. 1974). Thu-,
provided that the normal requirements of patentabiiity.
Le. novelts. inventive step. and industrial apphicability are
satistied, a method relating to the human bedy will be
patentable it it can be performed without the use ot
protessional medical skills.

Fhus tor diagnosing the capacity and strength of Junes
(Application No. 016962). o method of making the
presence of disease causing toreign matter in the oral cavity
of a living human visible o the naked ese (Application
Noo 880719). a method tor detecting and localizing a
tumour, involving injectine a subject with various
substances tApphication Noo 3722330 and 4 method of
evatuating the mechanical condition ot o human heart, the
apphications involve measurements in which diagnosis of
the results does not form part ot the process, so that the
process does not depend upon professional shiliso i which
no step of medical or surgical treatment is et out i the
clamms: which are reproducible and controllable to produce
the desired resuft whenever it s worked or used whieh are
non-mvasive and produce only diagnostic mtormation. or
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which wili produce the claimed results when used by 2
normathy skilied practiiioner i the assessment of various
patients.

Thus 1t appears that provided that the process is non-
imvasive, and 1t is possible to obtain a claimed resute which
i~ reproducible without the necessity to use ans distingt
protessional medical skill. an invention refating to. or
which s pertormed on. the human body s likely to be
patentablein Canada. (Source: Ao tralasian Brotechnology,
Vol 40 No. 4. August 1994

European Council Directive on Biotechnological
Inventions

In the latest episode of the long-running saga of the
proposed European Counci! directive. the first dratt ot
which was presented by the European Commussion to the
Council in October 1988, the Council of the European
Union has adopted a common position on the Directive tor
the legal protection  of  biotechnological  inventions.
Denmark. Spain and  Luxembourg voted against the
proposal. and the United Kingdom’s vote in favour was
stibject to examination of the directive. a subcommittee of
the House of Lords. The Directive will ulumately be
binding on members of the European Uniton: however,
Member States are also members of the European Patent
Convention. sothatimplementationwill requireamendment
ot the Convention. Alternativels. some  independent
prediction must be made available under the Directive. and
it iy ditficult to see how this could be achizved.

Unfortunately the latest version ot the Directive is
unclear in many areas. and the preliminary recitals appear
in some respects to contradict the articles ot the Directive.

I'he text ot the biotechnology Directive was convidered
by the legal affarrs of the Commuttee of the Furopean
Parliament at the end ot March 1994, which proposed a
number of major changes from the common position
previoush adopted by the Commission and the Council.
he report of the Laws and Institutions Subcommittee of
the House ot Lords. while generally in support ot the
common aten. s recounized that there are many
problems mherent an the current Directive

There  appears to be wade concern that the
brotechnofoey directive. particularls i the torm proposed
by the Rapporteur of the Tesal Attairs Committee of the
Furopean Parlament. would cause major problems for the
pharmaceuticaland biotechnology industries. and would be
instzmticant conthictwith the Furopean Patent Convention.
A detaifed discusston ot the directive may be found in
Pharma taw Report Noo 90 Riotechnology Prodacts,
March 199 andin Fauropean uclloctual Property Review,
JOOL 3 191-194. (Source. histralacian Brotechnology,
Vol b Noo b Auvast 1994

Patent law amendment in Andean Pact countries

Phe patent Taw of countries of the Andean Pact,
Bolivie Colombia, Faaador, Peruand Venezuelahas been
amended by Deaiston 33 ot the Cartaeena Avreement. The
decrton came mto ettect m Colombu b eaador, Peru ond
Veneszuelron | olanuary 1994 hut v not set etfectine m
Bobvir Prolnbimons on o the crant of patents for
hrotechnoloeical inventions have been abolished, and
provision has been made tor the se ot depost of
Brolowical matertals 1o provide tnll diclosure ot the
mveniton (Souee. fstralasior Booted baolosne, Vol
Nec b Ang st 199

New Patent Law in Taiwan

The amended Tarwanese Patent Law . which was passed
on 28 December 1993 came into eftect on 23 Januan
1994 The amended fav now provides tor patents tor foods
and beverages. and for new uses of known articles.
Although the law also contains a proviston allowing repeal
of the prolibition on patents for new micro-organism
strains, this will only be implemented when Taiwan has
been admitted to the General Agreement on Tanits and
I'rade. and one vear atter the TRIPS Agreement comes into
cttect. However. the repeal of the prohibition may be
eftected on the basis ol reciprocity  for inventions
originating trom countrics which have a bilateralagreement
with Tarwan on the patenting of micro-organisms. It a
micro-organmism s not readily available. 2 sample must be
deposited in a culture collection in Taiwan which s
recognized by the Taiwan Patent Ottice. apparently betore
lodgement ot the application in Taiwan. The term “micro-
orvanism” will mnclude  microbes.  including  viruses.
recombinant cells. whether prokan otic or eukarvotic: and
DNA vectors such as plasmids.

The term of a patent will be 20 vears trom the date of
tiling tn Tatwan. with an extension of up to tive vears for
patents tor medicines. agricultural chemicals or methods of
synthesis thereot whose marketing requires a hicence from
the relevant national ministry. The extended term may be
two to five vears. but cannot exceed the period of
reeulatory delav. An extension of term will only be
available for patentees which are citizens of Tamwan, or of
a countrs having appropriate agreements with Taiwan.

Hitherto 1t has not been possible to claim priority of an
appitcation in another country when ftiling in Taiwan,
However, the new law provides tor a priority pertod of one
vear for applications by nationals of countries which have
a reciprocal arrangement with Taiwan regarding priority.

Although patents may not be granted in respect of
micro-organisms until one vear tollowing commencement
of the TRIPS Agreement. ot as possible to lodee
applications in respect of micro-organisms immediately.
Grant will be defas ed unul the appropriate prosision comes
into ettect. (Source: Australasian Biorcennalogy, Vol 4,
Noo o August 1994y

Intellectual property rights and biotechnology in
developing countries

Intelfectual - property  rights are important for
biotechnology in Egypt and other nations with substantial
biotechanotogy  programmes because they can provide
mcentives tor focal researchers and tirms, thes have come
to be requred by international Law . and they can assistin
the international transter of technology

I he intended purpose ot anintellectual property system
v to create meentives tor research by eiving the successtul
rescarcher an opportunits fo protect (s market agamnst
mittators tor areasonable term ot protection Fhus, with @
plant breeders” crghts system. the breeder can keep others
from swlhing its varsets without s permission

Protection of a sanety an this way or throueh the
recubiar patent systems iy an important part of encouraging
the evolution ot private seed industes 18 private finms are
able to breed theirr own varieties, they dlearly need
protection avainst copyinge  baen b they simply by
varicties produced by the Gosernment. the posabilits of
exclusive richts permits them to be more contident i such
desirable marketing expenditares as provadinge trinme (o
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farmers or conducting additional tests to ensure that a
variety s adapted to a particular region.

As 4 nation moves toward genetic engineering. it needs
to ensure ~hat the developer of a novel gene can obtain
appropriate  -otection and thus needs more than plant
breeders” righ >, The major research ettort in this ferm of
biotechnology 15 in identifving the gene and in leaming
how to nsert 1t into crop plants. it another breeder can
simply transter the gene to another variety. as through
backerossing, the genetic engineer loses the benefii of its
research investment.

Thus. 1t the private sector (local or international) is to
do genetic engineering oriented to the natien’s needs. it
must be able to patent the use of a gene identitied and
transterred  through  biotechnofogy. Not only 15 an
intellectual property svstem hkely to be wsetul to the
natton. it is also becoming reguired by international law.
The new Uruguay Round “Agreement on Trade-related
Aspects of Intellectual Property Rights. Including Trade in
Counterteit Goods™.  defines minimum  standards  for
intellectual property law in a number of arcas including
biotechnology . In particular, 1t requires that patents be
available in all fields of technolegy. This 1s clearly meant
to include pharmaceuticals and agricultural chemicals: it
covers genes as well

The agreement goes on to say that plants and animals
(except tor micro-organisms) and essentially biological
nrocesses for their production. can be exciuded from
patentability. but that there must be protection for plant
varietics. cither throngh patents or through a sut generes
svstem such as plant breeders™ rights.

These obligations. however. can be substanualls
postponed. A developing nation need not enact the patent
law changes tor five vears or certain of the product patent
law changes tor ten vears (and the provisions on plants and
animals are to be reviewed four vears after the agreement
enters mto torce). The least developed nations have another
ten years. Egvpte for example. 15 already moving to
strengthen its laws. Under its old law. Law No. 132 of
1949 on patents. there 1s no food or pharmaceuticalproduct
protection. but only a possibility of ten-year process
protection.  According  to  the  law’s  explanaton
memorandum. food products are excluded on the ground
that they do not constitute an invention and that a
monopoly over producing such products is harmful to the
public’s health

Under a new dralt faw . agricalture. foodstutts, medical
drags.  pharmaceutical compounds. plant and  ammai
species, and microbiological orzanisms and products are
included as patentable subject-matter. Fhis is a significant
strengtiiening trom the current law and brings Egypt mto
line with international star:dards as set torth in the GA'T(
teat discussed above.

In other provisions. the new draft increases the patent
term to the new international norm of 20 vears from tiling
It mcludes a pipeline provision stating that, for a one-year
period from the effective date of the faw, a irm will be
able 1o obtain protection tor a medical drug, pharmaceu-
neal, agricoltural or chemical product that wis not pro-
tectable under the ofd Tasw it tay the product hias not been
marketed 1 Fospt prior to the ettective date of the new
patent fas . and thy the product s the subject of an unex-
pired patent elsewhere In such a case, the term of protec-
tion will be equal 1o the term remaning in the other
country.

The dratt also deletes a provision in existing law that
permits the Government to expropriate patents tor public
utilits and instead permits oniv compulsory licences. in
ceriain cases. witin fair remuneration. [t widens the rights
of employers vis-d-vis emplovees and creates a new utilins
model provision permitting coverage of innovativis that are
not great enough to be patentable. such as a new shape or
conpusition tor a tool or implement.

New laws such as this, and expanded understanding ot
intellectual property. should assist Egvpt o acguire
technology more readily and to enter into more ceftective
scientific strategic alliances that will help in developing
new technologies and in strengthening local research
capabilities. Agreements. tor example. betweena developed
world university and an Eeyptian research centre such as
the Agricultural Genetic Engineering Research Institute
(AGERD are becominz increasingly complex, as they have
to consider 1ssues such as inventions made cooperatively.
the expense of filing patent apphcations. the allocation of
deciston-making with respect to future inventions and the
participation of intemational and possibly ot national firms
in the research.

Looking into the tuture. Egypt will have to contront
turther issues in a world that is both privatizing and
looking more to ntellectual property. 1t is already ex-
ploring technology transfer questions and plant variety
protection. As AGERI completes new transgenic varieties
and as a private seed industry evolves in Egvpt. it will have
to consider the terms and procedures for the reicase of the
new sarieties to the private sector and. with the Bio-
diversity Convention now 1n torce. it will have to detine
appropriate terms and provisions for the transter ot senetic
material newly identified within the nation. (Source:
Biolnk. 1994)

Patentability of biotechnological inventions in
countries of the Pacific rim

The boom n hiotechnology and its potential to mect
world market demands tor goods rangiag trom new hreeds
or varicties of agricultural animals and plants to vaccmes
has led biotechnology  corporations and academic re-
searchersto seek protection for therr inventions. Since there
is no such thing as a “world patent™ which would provide
a patentee with unitorm. world-wide rights to an invention.
separate national patent rights have to he sought. fhe
extent of protection available varies with the intellectual
property law and reculations of cach country . particularly
since the legistation in some countries has not caught up
with the development of biotechnology,

Patent laws pertaiming to biotechnological subject-
matter 1 countries of the Pacttic rim essentially tall into
tour different categories, namely,

(1 They may not include specitic provisions for bio-
technological inventions, but inventions that are
novel imvolve an imventive step and have imdostrial
applicabihity are patentable te.g. Australia, TSA,
Fpan).

i They are undergomyg estensive reviston wherehs
enisting laws are Bikely to be replaced swith new
laws swhich indlude provisions tor the patentine of
hiotechnological subject-matter (e oo Tansany,

(i Thes provide tor re-recistration ot United Kingdom
patents or Furopean patents designating the United
Kimgdom. Thos the provisions of the Umited
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Kingdom legislation prevail in those countries
te.2. Hong Kong. Singapoere); or

tivy  There is no patent law at all (e.g. Papua New
Guinea. Cambodia and Laos).

Many of the Pacitic rim countries tollow the model
law recommended by the Worid Intellectual Property
Organization. which. like the European Patent Convention.
excludes plant or animal varieties. biological processes for
their production, and methods ot medical or surgical treat-
ment of humans or animais.

The article aims to provide a sumian of the patenta-
hility of biotechnological inventions in countries around the
Pacitic rim. The countries considered are listed in table 1.
Countries with no patent law are not considered further.

The inventions ~ferred to in the article are assumed to
satisty the criterta for patentability. namely novelty,
inventive step and industrial applicability . Micro-organisms.
proteins. enzymes etc. that occur in nature are assumed to
have beer isolated and puritied through human inter-
vention.

Biotechnologicaiinventions can be protected by patents

in most countries ot the Pacific rim. However. the scope of

protection available for such mventions varies. In some
countries a particular product may not be patentable,
whereas the process of producing or using that product may

be patentable. Research and development in the biotech-
nological industry 15 advancing at a rapid pace. Govern-
ments in countries throughout the Pacitic rim are con-
tinuallv revising and updating thewr policies on  the
patentability ot biotechnological inventions. What 1
unpatentable today may be patentable tomorrow. It is
therefore important when considering patent protection or
when entering commercial ventures with compantes that
hold patent rights in one or more of the Pacitic nim
countries to consider the scope of protection. present and
tuture. that each country will allow tor such inventions.

Importart note. The informatron in this aracle hay
boes: collected from patenr atiorneys e the countries
concernved. Whilst all care has been taken 1o ensure that
the foregoing imformation 5 ay accurate ay possible,
rowders ary warned that i s not a substtute for specific
legal wdvice on the patentabiliny of  mdividuad - bro-
technology-reluted inventions

(Abstracted from an article written by Garn B. Cox.
Wray & Associates. Susan S.H. Wong. Shelston Waters
and Vivien B. Santer. Griftith Hack & Co.. which appeared
in Australasian Biotechnology. Vol 4. No. 3. October
1994)

Table 1. Patentability of biotechnology subject-matter in Pacitic nim countries
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Patent protection in biotechnology

Patent rights are typreally qustitied as a meens of
encourndging investment i research and development that
might not be protitable it firms that had not shared in the
imtial sk and cost were free o copy stccesstul new
inventions. A patent conters the right to exclude others
trom making. using and selling the invenoion within the
territory of the nation granting the patent tor a mited term

17 vears trom the date the patent issues under US law.
and 20 vears tror the date the apphication is filed in many
other countries. I some circumstances. @ patent on 2
process also conters a right to exclude sales within the
nation of a product manutactured abroad through the use of
the patented process. In order to obtain a patent. the
inventor must tile an application that includes a tull
Jescription of the invention and ot how to make and use it.
In Farope and Japan. this disclosure 15 made public
18 months atter the application s tiled: in the US1t 1
made public as soon as the patent 15 issued. The extent to
which patent systems achieve thetr voals of induciny the
Jevelopment of new inventions and promoting disclosure
to the public & ar empirical queston with no clear
answers. Patent svstoms fnvolve certain costs that must he
weighed against thair benetits, including increased prices
and reduced supply of products covered by patents as well
as administrative costs.

The basic requirements for patent protection are
novelts, utilits  or industrial applicabilits. and  non-
abviousness or mventive step. Determining whether an
imvention is new and non-obvious requires searching
through centain catevorntes of prior art. inciuding prior
patents. publications. and public uses of inventions to
Jdetermine the state of knowledge m the field at the tme
the invention was made or the patent application tiled. An
invention that already  existed in the prior art 1s
unpatentable tor Lack of novelts . A new invention night
stll be unpatentable i1t would have heen obvious to g
person of ordinars skl in the ticid m light o prior art.
The utility  requirement limits  patent protection o
isventtons with practical applications

The range of biotechnology inventions qualitsing tor
pateni protection has expanded tremendousts in the past
15 vears, particularly an the USC In 1980, the US Supremic
Court upheld the patentability ot 4 hving, venetically -
engmeered micro-oreanism. Since that time the US utility
patents have been issued on plants, animaly and DNA
sequences. Chms o such myentions must be caretully
drafted S0 as o disongwsh themy trom any naturalls
occurring products. The ranse ot botechnology imventions
talimz within patentable subject-matter is somewhat more
restricted outside the TS

Fhe commercial value and senihicance ot o patent
depends onthe scope of the patent claims, which in rn
depends on the breadth ot the disclosure i the pateni
specttication The disclosure mast be adeguate o enable o
shalfed person readme the patent appheation to ke and
u~e the mvention as broads st s comed wathout undue
esperimentation Fhisdetermimation vare saccordme to the
bacheround know fedoce of other SRitled people workime 1
the triedd at the time of the declosarc and s peaitio to the
tacts ot a particular case ES courts have ihed the enabine
disclosure 1o hold mvalid broad clhomes in o nimber ot
recent brotechnolosy patent case A other tunes the TS
Patent and Trademark Ottice ha saned biotechnolors
patents of extremely broad wcope

e 74

I'he technolomical scope of a4 paient meopoly 1
determined by the  language of the parent clams
Ocdinar-iy . of the detendant™s product o process meludes
cach ot the elements of a patent ciam. intringement wiit be
tound. Sometimes a court will find intringement even
though the defendant’s product or process talls outaide the
literal scope of o patent claim under - Jdoctnine of
equivalents. it the detendant’s device does the wame work
m substantiadly the same way 1o accomplish ~abstantiaily
tie same result as the patented product or process

The doctrime of prosccution Tusteny estoppel enits the
doctrnine of cqunvalents by holding that a patent owner may
not use the doctnine of equnvalents so as to recapture
subject-matter deliberateis surrendered 1n response to 4
rejection of broad clamms by the patent oftice m hizht of
prior art,

Detences o patent intringement  action  mvlude
v alidity of the patent. megquitable conduct or traud durine
patent prosecution, misuse o 4 patent to violate anu-trust
laws, experimentd. use of the imvention and unreasonable
delays in bringing suit. Remedies tor proven intringement
include  preliminary and  permanent mmunction,
compensatory Jdamazes in the amount of lost profis.
establishedrovalty orreasonableroyalty Dincreased damages
up to treble the amount of compensators damages in the
diseretion ot the court tor wiltul intringement. interest and
attorney fees.

[he Parts Convention tor the Protection ot Industrial
Property requires that sienatory nations aflow nationals ot
ans country in the Unien the same rights that they extend
to their cwn nationals under ther patent Lews The Patent
Cooperation Treaty streambines tiling procedures where an
applicant seeks patent protection m multipie countnies that
are parties to that treaty cSource Kol o 1994

Intellectual property and plant breeders’ rights

i addition to patents, plant breeders” nichis are otten
sanlable and provide o ntellectual properts sustem
desiened speaitically tor breeder- Uonder thes sisteme o
tareier s, eneral, able to retse narvested crop trom g
protected varets as seeds this s probably not the e tor
avanets protected under the recular patent fne Morcover,
@ brecder can treely ase another ~ protecied vanets
breeding This trecdom s shichhs restncred o new
internattional verston ot plent breeders richts under which
« breeder mas not market oovaniety that oo e ewentaliy
Jerned™ trom another' s vy Popread exampleimddude
a variets o which one cene an Ghanzed as by cenetic
enzmeeringe ar hackoroseny

In cenerais tor conventionad breadme. plant vanets
protection voadequate For brotechnodoss sboaed brecdine,
however, the richt to protect 1 cene under the reoula
patent

protection can he dong to anothier brecder wono brosd e

astem eocentieds othorn e, the benetit of
derted cone into i or bes vanetie

T under g the unnboation ool oregtar patont,
it amportant todinecc b the poecticanion whidh
dewrbeand oo e ventons oy the L
which detine the actial eabmonepols T natent ot g
venes oratance the poobioation will crse e oquences
ot the sene or otherw e de cnhe o oo abten ot Hhe
chum sl topicasds cover s paodared DN Brement
contarning the wgtience ol phe mad contmme it o plant
that hobeen trandormedwath i and the ced o or procene

ot acha plant thiat contam the relevant cene Thu the
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patent does not cover conventional breeding with the geie
as found in its natural packground. because such breeding
=ever isolates the DNA or creates a plasmid or transtornied
plant. [n addition o gene patents, some n the United States
have patented varieties under the reguiar pateat system.
presumably to provide stronger protection. There are also
avariety of process patents relevant to brotechnology. e g,
tie onginal Cohen-3oyer patent on the process of genetic
engineering.

A number of important international treaties create a
tramework tor intellectual property svstems. Traditionally,
the most important were the Paris Convention, governing
regular patents and UPOV (bternational Union for e
Protection of New Variettes of Plants) governing breeders’
rights. The Paris Conveniton has an international secretariat
called WIPO (World Intelectual Properts Organization) in
Geneva, Switzerland. The VPOV secretaniat 1s also called
POV and is located in Geneva Recently, intellectual
property has become coupled with trade. the result has
heen not enly a number of mternational disputes about the
use of unilateral trade sanctions in the intellectual properts
arcy but also o new Uruguay Round agreement on itel-
lectual property. This agreement requires protection of
pharinaceuticals and genes: it does permit exclusion of
Iving plants and amimals from patentability, but reguires
v o a s generts svstem such as plant breeders™ nights
tor plants. These obligations, however, need not be enacted
into law fsave tfor certain pipeline provisions) for 10 vears
tor o developmyg nation that Joes not currently protect
such products and tor 20 vears tor the least develeped
nations.

Eatities license intellectual property and matenals tor
a number of reasons. They license out technology in order
to market it; the Agricuftural Genetic Engineering Research
Institute tAGERT n Egypt, tor example. may soon be able
to heense the technology contained n 4 new seed to an
Eavptian firm for distribution to the farmer. They Ticense
in technology that they may not have themselves or as part
ofa cooperative development process, such as that between
AGERTand Michigan State Umiversity In these agreements
1t i mportant to desceribe the technology tard to deal wath
the sstie of technologies that may be dertved from the
transferred technology o material) or technology for
rescarch or commercial purposes and. in appropriate cases,
to detine rovalty obhigations. Agreements will tvpically,
also, ave provistons governmy such soues as obilities
the event that a patentis invalid, oblizations and habilities
respecting biosatety and  arrangements tor dispute
wttlement and termmation Wath the new Brodiversits
Conventton, the global communmity hes recovnized the
wovereren rights of source nations over genceti: materils
focatedwithin there boundaries, transders of these maternds
will probably be under new torms of Ticence or material
traneder agreements Gl to be negotiated (Source. Biol ik,
{()l),“

Intellectual property and licensing agreement

Ananstintional mtellectual properties polics ddsenbes
how dhewe propestics are handled and, o importantly,
who owns them Potablishinge ownersbup v very omportant
i patentine and hieensme of aoventions Withont dlew
ownerhip, patentine mas beamposable and b oensing sery
dihant The policy also provides the rescarcher with
vitdance in the Bandhne ot hes her mvestions and what
ressard can be expected for inventing

Three terms o components ot a hoenoe agrecmiciit
need considerable attention. One s the detimnon o the
hicensed materials or process: This detimaon mciudos the
concerned patents and or pending patent appheations and
know-how Tt must alse mclude 5 complete description ot
the brological material which s bewng Licensed The other
two components are srant ot licetice and rovatties Both
need considerabie review and study to deterrune the
appropriate terms tor cach. For example, tor the particalar
material or process being heensed it may be best to do tis
under a non-exclusive or exclisive ficence or a vartation ot
an exclusive ficence Alsol the rovalty raie deternumatios
depends on a number of tactors meluding sponsor ot the
rescarch.  stage  of  development and cost ot
commerctabization. Mose of the other components of o
licence can be handled routineiy  (Source Heodia, (994

European Council adopts a common position on
the Draft Directive on Legal Protection of
Biotechnological Inventions

Atier over five vears of tortuous prouression tirough
the Buropean Communits Irgislative procedure. i commeon
position on this draft directive fias finally been adopted b
qualttiedmajonity The December [993 issuc ot L0770 e
thssue 12} reported on the hasis of the proposad feaslation
and here we exanune the mam chanves that have been
introdacea o the Buropean Commission”s  aninended
proposal

The  commoen  postion
Parliament’s amendment excluding from patentatuiin an
imvention “the publication or explontation of which wenld
be contrary to public policy or moralits™ Howeser,
omits the gualification that processes tor miaditving the
venetic identity of humans which are “contrars o the
dignity of man” should be var anon-therdapentic purposc i
order to be unpatentable. as was e led i the amenied
proposal. and row micludes a0 provision that anis

wdentin

retains  the  Faropean

resuftime trom processes to modity their pencts
which are Bhely toanthct sufterime o phyacad hamdicap
wpen them without ans substantial benetin o0 noan o
amimals shall be unpatentable. ay well av ueh proo
themselves

The conyon position onnts the prosisen contane
the amended proposal that metiods tor the treatment ot die

[HTE Y

human or animatbody by surgery er theraps and d
methods practised on the numan o anieal bods ol no
be patentable However, ahe proveaon that o proces
COMPrEsiie a stuccession of steps b not be oschided 1o
the reason oniy that one or gnore of the steps msonse
suteical therapeatic or diagnostic mcthods practecdon tie
attina! body alth ouch the treatiient or Jracno dic oo
shadl not be protected. per oD rennne,

The  Furopean Parbiament controseraag anr

providege” proviaon. by oschich a barer o permatied e
e product of b harvest for mudtiphication o progacation
b himectt on b ovwn tarm e retaned However
comon poaatan does not vtihize the sondine top
eseeption as proposed by ibe bosopean Parinent s
e rticubar eranted o larmer creanme e ook pietes e
b patents) the treit tosse it tormulipieation parpose . on
then own farme to renes therr wtock

Fhe common poation mtroduceanto the pros o b
crantme of compulaors boences the regquicmient that el
Bicences should bevranted onds to the extent gt the i
necessdars for esplomtation of e mvention peotocted phat
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vaniely where the mvention plant variety represents
ey ~iomticant progress and also provides that
Member Saates mias ablow tor the night to a reciprocal
froenve toouse the amvention protecied plant vanety when
~ach cempuisony hoences are sranted.

AMembe, States will have unn! the end of 19496 1o
rose the rrective into nattonaf taw . Span. Ttaly and
4 voted against tle tent tor varntous etineald
Amonzs other reasons. Denmark considered ot
artiticial o make @ distnetion between amimals and animal
brecdssand Spoan arcued that &l processes tor moditying
human cenetie ndentity should be unpatentable in principle.
consdermyz it impossible to distinguish between processes
violate human dieniny and those which Jde not
Furcecwr Taw Bullcen, Bird & Bird,
ot fetier Loadon  BCIN 1P UK. Tek
077 242 o681 ban 07 242 5645 Souree. The eneti
Fooroicor il Beote Coscloont. Vol T30 Noo S0 19494
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Patenting plants: The implications for developing
countries

Globar aaterest an brolozical diversiny

hiodinveranT and s conservation has crown rapidly
thorecent yeuars Farmers have a roles particularhy m dess
Joveloped countries «L.DCS1in mamtaminge brodnversity
amonye the phant cenctie resources used tor tood and
acnculiure The srowth of the botechnology mdustrny
means that certam plant cencetic resources are becoming
commercially more valuables so sumulating avriculture-
refuted rescarch by private companies and ginving rise to
demands from the developers of new plant varieties tor
more etfectine mtellectual properts protection over their
imventions and the genetic resources they contan. The
abiect plaved an important rote o the GATT talhs

Phe Larce imvestments peine made in plant cenetic
research by brotechroloss companies are part ot 4 viohal
trend towards the commeraialization and privatization ot
roscarch mto genetic resources Inorder to satezuard the
returiie o thetr v estments, Companics 4ic pressing for
wreilectual property protection over therr mventions,
mctudime those that consist ot ife forms

WoHHSU myventors i most elds ot idustrs have Jone
poranted adecree of monopoly on ther mventions. in
cetrn tor making thore Anowledue avalanle to societs and
avanineentive to further mnosation, systems ot intelicctual
pronerts protection vary zreatls around the world, bemne
tndored o match cultural ditterences in attitudes to
property richts s owcdb as o meet the needs of nations a
ditterent stazes ot coonoimic devalopment In mans nations,
and  copeadhs e aencultural sectors ntormad
without the protection o teilectual
pronerts probt PR s st vers maportant

Brotechnolows Comparies and some Gosernments in
b analized countries are calhine not merels tor the
strodkicton o some kind ol TPRObut tor Charmonazation ™,
so tor ol countries 1o adopt the tupes ot TPR v iem
Carenthy operatmy i imdustriahized countries Formatance,
e DS A wa eaertine pressure an thes direction s part of
wider mulidateral trade nevotation . particubarls n the
Ut Round and biateralls . tor cvample throush the
Supn 0T rade Ternlation. which applies sanctions o
tadie e partner o who retis to recosnize patents on S
intelico bl properts

Wl PR are not nes . ther estension ta hialowica]
ntodincty rates new ccononpne, political and ethicad

ntovalion o

/'n/',f:' H

questtons, Twao torms onintellectual property protection are
refevant o plant genetic rese . ces: patents and plant
breeders” nivhts

A patent protects a produc or process which s the
result of an mventive step and which s new. usetu! and
non-obvious In retum tor patent protection, the invention
must be disclosed to dhe public Patents usualls permat the
holder to torbrd commercial use. sale or manutacture of the
protected product or process by oothers tor a period of
I7-20 vears Patent systems are determined by nauonal
legslation and svary frem one countny to another n. tor
evample, the Tength of the period of monopaly rights and
i coverage. Many Governments evelude pharmaceutical
and food products. primarnily so that their nationals can
benetit from existing technologies

Rules to protect public interest

Countrres with patent systems have  developed
sateviards W ensure that the sysiem serves the public
iterest by balancing the rizhts and oblivations of patent
holders. In additon to more general anti-trust faws, some
countries have compulbsory hicensing measures to ensure
that soctety can benetit from important mnovations even 1t
an inventor is reluctant to work a patent.

Fhe number and proportion ot inventions formaliy
patented tends to be higher in industriahized rather than in
developing countries Howeveroitis onls relazivels recentls
that plant and animal vanetes. and the senetic resources
that they contain, have tallen under the patent sysiem

Foe extenson of patentsy stems to inchude livinz things
v ocomadent with the clobilization of patent systems

hough national. most patent ssstems operate under the
framework ot the 1985 Panis Convention wiich s
admunistered by the UN World Intetlectual Propents
Orcantzation tWIPO)  Fhis levole framework s Bikeiv 1o
be replaced soon: WIPO) “~ preparing o dratt treats on
patent harmonization which stipulates that all mventons be
patentable More srenficantis. an aercement on frade-
Refated inteliectual Property Rizhts ¢ TRIPSy has been
nevottated as part ot the Prizuay Round ot GATT The
dratt acreement on TRIP. requires sionatories o exiend
patents. or other [IPRs to alimsentions includinge plantand
ammal vareties, to himet compuisory hicensinz, and to
previde i monopoiy pertod of G Teast 20 vears

Plant breeders’ rights

SMany couninies Bave pidued parent sustems oo be an
unsuitabic torm ot PR tor hvime thimes such ae plant
varienies becatse ol restrictions onaccess that they mmpose
Fherctore. moorder to provide fens exvddoive mtellectual
Properts protection tor pl\m: varicties national St ol
[‘!.IN breeders” riches (PBR Oy have dey U‘:H;‘;‘x] Mot of the
mdustendized countries swhich nave PBRS are members of
the International Tinnon tor the Protection of New N anetie
cCPlanto U PON an mtercovernmentaba s ocabonoat ade
the UN svstemr The 1 POV Comvention aurced e 196°
provedes o tramework tor nationa! PBE fevndate
Altonsh others cannot commercrbize o protecied sariery
without permision trony the PBR Bobder amd povmeent o
arovadty s the veneticomaternal contamed within that vanety
G freels available tor the purpose of breeding other
varietre . nder the
Clarmers prsatere”
farve ted from protected vanetic - tor theyr ovwn uee The o
are teoamportant ditterences from the patent wvatem

brecders” exemprion™ s farly
aldovw s tarnery 1o ey eed
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The UPOV Convention was revised in 1991 and now
Member States do not have to puarantee the breeders
exemption or the tarmers™ privilege. Also. the protection
provided by PBRs has been extended trom the propagating
part of the variety {the seed) to the whole plant. including
arain tor food in the case of cereal crops. Together. these
changes make the PBR system more simtlar to the patent
systent.

[t 15 unlikely that any new [PR regimes would be
enforced rapidly and wide!ly. particularly amongst tarmers
in developing countries. but the existerce of more extensive
intellectual property protection tor plaat genetic resources
could. in the fong run. have a substar.aal impact on global
biological diversity. on developing country agriculture and
or: plant genetic rescarch in the long run.

Biodiversity. plant genetic resources and peasant

farmers

At the 1992 UN Conference on Environment and
Development (UNCED) a comprehensive Convention on
Biological Diversity was agreed to promote both the con-
servation and the utilization of biologicai diversity at three
leveds: ecosvstems. species and zenes. The implicit inten-
tion is that sharing the benetits of biodiversity use will
promeoie consenation: that conservationwill be encouraged
by providing incentives. and enabled by providing the
technological and financial means. The Convention came
into torce on 29 December 1995,

['he Convention addresses IPRs on genstic resources in
i~ Article 16, but oniy in 2 general way: on the one hand
it recognizes IPRs. on the other. calls for mechanisms.
which 1t does not speaity. to be developed to ensure that
IPRS do not prove a barrier to technoloay transter. Further,
it calls for cooperatton to ensure that IPRs are supportive
of and do not run counter to the wider objectives of the
Convention

Plant genetic resources for teod and  agriculture
(PGREA) comprise the range o plants which have long
heen managed by humans in tarms and forests as well as
the wild relatives ot these plants. PGRs provide resistance
to pests and disease in plants. tolerance to environmental
extremes, and specitic culinar, and nutritional quabities
Fherr value to agricuttuse s already well known, and their
potentialas a raw material” for the biotechnologs industry
s ncreasingdy bemny recognized.

Rapid decline in genetic diversity

There s been an increase in genetic Jiversity from
the birth of aenculture unnl recent times as L rosult ot the
human management e plant genctic resources on farms,
wh s crossing difterent cultivars, and saving seed trom
spontancei . mutations and wild relatives of tood crops. In
recent vears this genetic diversits has declired rapidis The
fos of PGREA s closels bound up with avnicalturad
development atselt. particalarls wih the introduction of
maodern varreties Brotechnologsy v hkels to accelerate
venetic eronion by taabitating the breeding of modern
variehies

The “Green Revolution™ trom the 19605 onwards
provided new short-stoas, Tertilizer-responsise varieties of
tice wheat and muaze wineh creatly mereased viekds where
waater supply was retable and costributed to anincrease in
world tood production Buar as tarmers replaced their many
traditional vaneties with a fes miroduced ones, valuable
cenctic resotress were lost A handtul of rice varieties now

cover the majority of rice lands In Asia where once
thousands of varieties were grown. In Zimbabwe. two
habrid varieties account for 90 per cent of all maize seed
planted. and have displaced many traditional varieties of
millet and sorghum.

Small-scale farmers outside the Iimited high-poiental
agricultural areas constitute about 80 per cent of the total
in developing countries. The areas which they tarm are
characterized by complex interactions among a wide range
of plant and animal species in agro-ecological conditions
which are diverse and risk-prone. Modem vaneties are
generally less resilient than local varieties (“landraces™)
under these conditions. and perform poorly unless inputs
designed to enhance their performance can be supplied
(tertilizer. pesticide: irrization). In the majority of peasant
tarming areas such inputs are ditticult and expensive to
obtain. and they represent a high risk strategy since their
use increases the financial loss that crop fatlure would
incur.

An alternative strategy has been for peasant farmers. as
itormal plant breeders. to adapt crops to the specific
requirements ot their agro-ecological environment and
sacio-economic situation. The wide range of traditional
landraces maintained on farms is the result of this work
and more than 83 per cent of seed in most developing
countries is produced by farmers themselves. Farmers
therefore both depena on genetic diversity as the “pool”
trom which their landraces are drawn. but also contribute
to the maintenance of diversity by their very strategtes ot
growing a wide range of cultivars which interbreed among
themselves and. in some cases. with wild relatives.

Importance of private plant breeders

Historically. agricultural development in industrial
countries has been dependent on public-sector plant genetic
research rather than on private companies. The same was
true of the Green Revolution in the T960s and 1970s. and
private plant breeding companies, focusing en the small
areas of highly commercial azriculture. are oniy recentls
heginning to emerge. Nowauass., whether a develoning
country will benefit from the introduction of FBR o patent
leaislation depends on the extent to which a private piant-
breeding sector is present in the countrs. PBRS promote
lacal private-sector plant breeding oriented to the needs of
local commercizl agriculture.

In the tew developing couatries where there s a hizh
level of researchand developmentin “otechnology . patent
iceslation may  promote the avadabilite of patented
hiotechnologs innovation. and increasecosperationbetween
toreren and local companies. Set against this, the granting
of patents on plants involves the risk that access 1o a
common pool of plant srenetic resources. essential to plant
brecding. 15 hikels to become restricted Eaperience shows
that most foreign countries registering their patents
1DCS do son order 1o protect the import of ther pro-
drcts, rather than to inttiate local prodaction Furthermore
the mternational seed market now. unbike the seed market
atthe nme when mdustrialized countries adopted thesr PBR
laws, s dominated by o few seed companies porsed 1o
achieve market dominance mooindividual developime
countrie s Under these conditions, patents or PBRwill
mamly faabitoe the introduction into developime countries
of torcien vaneties with o narrow senetic base

Fhe commerciahization of plant breeding promoted by
IPRS han led 1o ntenrave breeding of new varieties with o

[agre 77
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limited genetic base. These varienies do not alwavs meet
the needs of small farmers. The adoption of inteliectual
property protection tor plant material may therefore speed
up the marginalizauon of low-mnput farmers. They are less
likely to Senefit trom the seeds produced commercially,
while the extension of private seed compantes may lead to
eroston of the roiz of public-secicr breeders and undermune
informal seed exchange mechanisms.

Increased intellectual property protecuion will also
affect the biodiversity conservation activities of peasant
farmers. This is perhaps the biggest threat of [PRs to
biodiversity. In the long run the maintenance of glokal
piant genetic diversity depends less on the relatively small
number of formal plant breeders preducing improved
varieties for the marketplace. than on the vast number of
peasant farmers who develop and mainzair. varieties to mest
the needs of agriculture in highly vanable environments.

Local varieties need to be enhanced using modern
plant-breeding techniques. and farmers themsefves need to
be able to develop locally adapted varieties using enhanced
germplasm produced by plant breeders. Progress in
agricultural development consistent with consenation of
PGRFA will require the formal and informal sectors to
work together. but intellectual property protection may
drive a wedge beiween them. Under patent law. fammers or
local public-sector plant breeders cannot develop or
maintain varieties for local distribution by re-sowing and
crossing seed saved from the harvest of a protected varien.,
without permissicn and without the payvment of royalties.
In patenting applications. protection can be claimed even
for individual genetic characteristics. A situation could arise
where. if a protected gene tinds its way into another variets
(whether by deliberate or accidental crossirg. or natural
introgression). the patent holder could exercise their claims
over the resulting variety. Thus a seed company could have

Dae 7y

4 degal neht ooclam as ot own gl plants, witho for
example. 2 high level of commercially vajuahle compound
Such restrictions would be Bikeiy to limin both the flow of
acceprable varreties w farmers and therr contribution o
hiodiversity. So domestic patent and PR legislation. par-
tcularly i developing couniries. should include provisions
W maintain the “larmers’ priviieze” of permitiing farmers

o plant saved seed o successive seasons

The issue of equity

There are alse wider poittical and economic issues
surrounding the extension of intellectual property rights w
plants and their genetic components. Developmg countries
are berny asked to introduce systems which wili ensure that
their tarmers pas for improved gemmplasm while theirown
valuable contributions of genetic resources to the world
community remain enrewarded. Many developing countries
now emphasize that they have sovereren nightss over
PGRFA 'n their termitories. Increasing attention is being
placed on possible mechanisms to ensure that LDCs receive
a share of the benetits dernved from biodiversity. This s
more than simply a matter of equity between LDCs and
industrializedcountries. It LDCs - ortheir farmers--—-arenot
receiving due compensation for thewr role .n o the
development and consenvation of PGRFA. then the
mcentives for eonsenvation are hkels to be sub-optimal.
Selutions <o this problem are now being sought in FAO
and under the umbrella o1 the Convenuion on Biological
Diversity. Such solutions may also require re-examimation
of the Paris Convention on patents. the TPOV Conventinn
and the draft WIP(} treaty on patent harmonization.

Reprinted 1 abrideed version from a Brictine Paper
puplished in November 1993 by the Overseas Development
Institute. London. (Source DNevedopment and Cooreration.
1904 2)
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Intellectual Property Rights for Indigenous
Peoples: A Source Book. I'or Greaves, Fditor. Socien
tor Applied Anthropology. Normun, OK. USAL 1994,
270 pp. STO23 paperback

This book is g usetul and tumels mtroduction to a topie
of tieadish complexits. hucilectual Properne Rights tor
Drdieerons Peoples 1s academicwnting atits best: rigorous
and clear. focused on o substanine opie ot great
conseguence. thoroughly and creativels documented. 1 the
prospects tor the successtul extension of antellectual
property richis (IPR) to indigenous peoples in detence of
thetr senetic resources. tradional knowledge and cultural
wdentizies remain dim. the contribuiors o this volume
cftectively raise awareness ot TFR issues and pose o
number of premising new avenues tor policy

Fhe common motiyation of many of those contributors
i~ weil summarized i the spirited closing essay by Darrell
Posey ot StoAnthony s Colfeses Ovtondl and the Musey
Paracnse Emiiio Goeldr i B elem. Brazid:

PR developed as @ Western concept that wae
ewentialhy established o protect mdinvidual.
technological. and industrial inventions . Many think,
as 1 odoen seme occastons, that IPR s not an
appropriate mechanism to strencthen and empower
traditional and indigenous peoples. Yet | eontinue to
pursue the nehulous and incorriaibls ditticult precepts
upon winch IPR 1~ based tor one principal reason: it
asubject dhat cnallenges every catevory of thinker and
thereby stimulates dinlogue.”

I ditor Greaves and his coatnibutors have assembled a
hook commensurate with the challense [owill prove usetul
to anvone interested m IPR as these richts bear on venctic
resources . ethnobotanical knowledue, or the eftorts of
indicenous peoples to achieve tull seft-determimanon

W hite the book™s coal s to help tribal peoples cand
others who work on therr behalhy o secure some tanuible
benetit trom the contnihution of their knowledee or
muaterials harvested trom therr lands to the world economy,
ity contributors do not advocate a smele spproach. Rather
they explore the advantazees and disadsantaees of PR as
these rrehits are articulated mowestern law . and sueeent
approaches wa tevadly detensible concept ot intellectud
properts better suited too the cultoraland socudd
crreumstmees ot ndicenous peoples. Thes - an cvolving
concept and a work an progres

Looorder aocopy ol Jurellesal Properne Ricdus for
Livderonous Peopios. wend ‘\.h\k]“k_ i S dodlars drawn on
4l S bank., tor \IU 2oplue ST TS heppmye and handline m
the Tasted States and Canada, or 82735 10 other countries,
to 4 he Soaets tor Apphed Anthrapoloey PO Boy 21085,
OkLihomy Citn . OK 73T H TSA

Singapore Biotech Directory
he Smeapore Seciets B Baochemuates and Molecular
Brotory bues redeased the Binst ediman o199 1) ot the Sines
pore Boote dodosy Dures pry The booksponsared b the
atromad Biotechnofoss Procram ot the Feonomic Develop-
St Board of Stcapores oavaniable tree o Charee
Neationgl Botechnoloos
2700 Rattle

Contact Girecore Chow,
Proctan. Eoonomie Descelopment Board, -

Crry Tower, North Bridee Road, Sierapore

Malavsian Biotechnology Journal

A new publication testablished last December ofters
2andow on the state of the brotech indestrs in Malavsia
Dvea-Dacitic Jowrnd op \olecudar Brofegy i Broteos-
ooy s published jomtdy by the Malaysian Sociery tor
Molecular Biotogy and Brotechnoiogy and the Nanonal
Working Group on Biotechnology e Malavsia

For intormation. contact Protessor Tikki Pang. Bdrtor,
Unversity of Malavsia, Kuala Lumpur, Malay s

Microbial Biotech “Bible” coming

Indusitry and academia wiil have a
resource with the release of Food Brorechnolon
organsmy. Tie 1LO00-paee compendium
submisstons from 47 disungushed scientisis from nine
difterent countries. It covers three broad arcas: primeiples
o ftood  biotechnology  with  example. of general
apphications: production of enzymes and tood ingredients.
and manutacture of termented foods,

Dr George Khachotourians, Professor ot Applied
\icrobiology and Food Science at the UotS, co-edited the
book with Dr Y H Hui, Head of the Amertcan Food auud
Nutrition Centre in Calitormia Khachatourtans ~axs the
buok 15 “the bible for looking at micro-organisms’. eiving
both the state ot the art in the tield as well as tutuare trends
as seen by aowide range of experts,

Food Buiechnol e ALcro-organnns i~ available
from VCH Publishers Inc, of New York, USA

valuable new
Moo

mludes

Chinese Biotechnology Directory published

An Fnglish Tanguage Chinese biotechnolosy directors
has been published, T diveded into three parts the it
part cosers an ovenview on Chinese biotechnolosy
includime covernment policy and reculation environment
Fhe second part bists all covernment azencres and socictres
mvolved hiotechnoloes . The third part ity researdh
insttutes, universits  departments and - companies
brotechnoloey Intormianion maludes the orcanization
names. tull address. telephone. tay and teles numiber o
activities amd services ottered (230 pp oSS §990
Pharmacopoeia of the People's Republic of China
1992

An Enehish lanvuace Pivom ope ot i ool
Repubin: o Clana £002 Facled cdition compded by the
AMinestry of Pablic Health, has been published [0 covers
st otradinonal Chinese mahiomes, and 967 wetan
medicines and preparations
standards of panits s deseniption. tests doseoes precaninon,
storase amd the streneth tor cach drue included o oo pp
hardback ISBN 72533900900 1SS 208

Both book are avatbable trom Han Bt onaliamt,
inc . PO Boy THooas Waohan, Huber 1300700 People
Repubhic of China Fax 86 27 TISS 1S

siving antormation on the

Highly selective separations in biotechnology
o GoStreer Tondon Chapman & Badlb oo by b 00
POSUISBN 0 TAETO0S

Sucoesy e eplotting the produces of rorechnodoes
o no anall pantoon thie avalabalits ot eftecns e
Pyproaliv, broteciinedoss prodace

depeid
paration technoloe
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are made i didute sotution and have to be separated trom
very complen mintures of impurities.

Developing cost-eftectine processes which can recover
products at high viedd s 4 mayor challenge. This s
espectlly true tor therapeutic products, where exceptionaliy
hrch fevels of punity are typreally required. This hook
anamines 4 number ot approacher which are currently
bemye developed to improve the selectivity of separation
processes. 1t an ediied volume, with chapters contributed
by enperts in their respective fieids.

The tocus ot the book s mainls on proteins. and there
e contributions onattinity partitioning o two-phase
agueots systems, the application of reverse nvieelles.
attieaty chromatography and the use of protein tusions to
desizn molecules wath improved properties in separation
processes. Chapters on molecular imprintueye and chiral
separations deseribe approaches o the highls selective
separation of smali molecules.

Fhe volume will be o usetul reterence tor all
brotechnologists and chemicalengineers who are interested
i the desclopment ot separation processes

Membranes in bioprocessing: theory and appli-
cations
bds I Howelll Vo Sanches & R Field
Fondon: Chapman & Hall 1993
Ppo1- 3360 883 ISBN 0 TS OBOR

The complexity and cost of downstream processing ot
brotocical matertals has Tonge heen recognized. and cttorts
fave been made to mprove this aspect ot production. One
much studied arca ol downstream processimye iy membrines.
parnicularly cros~-tlow mcre-tiltration and ultra-riftration
Phis roscarch ettort has resulted inthe evolution of mans
srndl companies. otten producmg sy stems based on specitic
membrane matertals and contizurations for appheation
Josnstream processing. However, there has not been a
cotemuatic revtew of membranes an bioprocessing

Fhis book addresses the basie principles of membrane
wienee morelaton to the specitic problems of downstream
provessine ot biofozieal materials

The book evowell reterenced and tull of practical
mtormation which, toscther with the various exercises.
make 1t wsetul source of mtormation tor those workiny
on membrane apphicanons i boprocessine

“Growing Diversity” now available in Spanish and
Portuguese

oot one Duversay Croncnn Resanrcesand Tocoed Food
Seonry tedited by GRAIN, published by T Pabhicanions,
Fondon, 19905 now avarleblem Spanash and Portusaese
veron

Farmers throuchout the world, bat especratly thowe in
the wene-rich Sonthe have alwavs norturee thine part of
venctic resoitees whivh teeds all ot us avnicattural
hrodosrealdhiversits That nucturimz implies conscaious e
wicctionand marerement ot those vereties hest adapted o
focal phvarcatand cottural realities Inorecent decades. e
Crreen Revolotion™ shito tosards mdustriahizedavncuitiure.
beehiy dependent on external enceres and chemical inputs,
s becn responsable Tor the macase foss o thooands of
wadittonal vareties Tovether with that cenetic erosion
came. the lows of the knowledoe woatemes and taral
teotnco e os ated wath them

Convpre Dvoran s oreanally publehed an ook,
documents tamer and community approaches to plant

['esre S

venetic censervation and management in Asia, Atrica and
Latin America. Writien mamnly by NGOs and supportive
screntists, this book has now been transhated for brader
use - Latn Ameriea.

Critvands Diversedad s the Spanish language version
and includes a special prologue and introduction. Published
by Comuision de Coordinacton de Teenologia Anding and
DG Tecnologia Intermedia i Lima. 19940 200 pp
Available trom COTAL Castlia Postal 14-0426_ Lima. Peru.
Fax:«31-13) 2299 25 Sells for USS 150 plus shipping

Cultvando a Deversidade s a Brazihan rranslation and
expansion ot the original work . Aside trom new chapters
on tarmers” work with tradittonal maize varieties in Brazil,
{£oncludes potato conservatieon in Chile.  traditional
livestock breeding in Nicaragua, agricultural brodiversity in
Colombia, and local seed banks 1in Peru. Published by
Assoria e Servicos a Projetos em Avrnicultura Alternativain
Rio de Janeiro. 19940 205 ppo Asailable from AS PTAL
Rur de Candelatra 9. 4 andar. 20091.020. Rio de
Janetro RJ. Brazil Fax: (353221 233 83 630 Sells for
23 URVs m Brazif and USS 35 abroad. including shipping.

Grain briefing papers for the Convention on
Biological Diversity

An Intergovernmental Committee tor the Convention
on Biological Diversity (ICCBD)Y was set up to handle
interim developments related to the Convention prior to the
tirst meeting ot the Conterence ot the Parties (Bahamas,
28 November | December 199%4) GRAIN prepared a set
of bricting documents tor the zovernment delegates and
NGOS present at the last [CCBD mecting i Nairebi.
Although these pipers tocus on that particular event. the
information. arguments and policy po-itions espoused may
be ot imterest to many who are working tie same issues

GRAIN Biobriehing, Noo 4 June 1993 15 a set of four

separate ssue sheets:

Part | Agricultural Biodiversity in the Convention.
Part 2 Intellectual Properiy Rights tor Whom'':
Part * In-Satue Bx-Sitas Foreetting the Farmers?

Part 4 Threats trom the Test-Tubes: Towards a
Protocol on Brosate s

Addiopatly, Dan Leshien o0 the Furepean
Coordimation of Friends of the Farth t«CEA T and GRAIN
prepared tovether o bricting paper on brosatets tor the
TCCBD. rernational Trooster of GMOS  the iecd for
hrosatery protocol 10 contatts o table with examples ot
fickd est carried out i Latm Amcerica

Fo o recene these papers. please write to GRAIN,
Jonqueres T6-0-D0 F-0%00% Bareclona, Spam Fas
t3h-5) S0 Sy N2

Issues in Genetic Resources

The International Pioa Genetic Resources Institate has
Funchedanew “occasionai papers  series entitled ey o
Cionctic Resonrces. The et two ssies were published Tast
Mav The first one exannne  the pros and cons of material
transder aercement N EA G i the exchanoe of venetic
rewources. and  the mmphications tor the International
Vencultural Rewes on Centrec The authors, who are the
core Teoal consultanis tor the CGIAR ar the Werld Bank
arestrone advocates ot o M s away of reculatine
the international tlow of cormphean o the benehir ot the
ortenal donors The second pee make s trons Cane tor
mudtilateral approach to cenctic resources conservation and
e Both documents aie well done 1o werve international
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debates about how o manage genetie resources in @ more
equitable way.

John H. Barton and Wolteanyg E. Siebeck, ~Material
transfe” agreements in genetic resources exchange  the
case of the Intemational Agricultural Research Centres™.
Issues in Genette Resources, Noo 1o May 1994 61 pp.
ISBN  9043-239-x. David Cooper. Jan Engels and
Emile Frison. A multlateral system tor plant genetic
resources: imperatives. achievementsand challenges Iyvues
o Gererte Resoarces. Noc 20 May 1994342 ppo ISBN 92-
9043-238-1. Both may be requested trom [PGRI Via delle
Sette Chiese 142, 00145 Rome. ltaly.

Brorecknologia recursos fitogendticos v aertctdtura on
Loy Andes 1s 2 compilation of texts trome NGO activists and
researchers on critical 1ssues related to plant genetic
resources. biotechnology and the tuture of farming systems
i Laun Amenca. The chapters are based on papers
prepared for a meceting on the subject in Piura {Perus.
organized by the Comiston de Coordimacion de Tecnologia
Andina in 1992 Atter cach presentation, the editors have
summarized the discussions that took place.

T. Gianella and I Aragon teds). Bioteonnlovia
recursey  fitogendncos vooagriealiera en Loy dndes,
Cuadernos de debate » reflexton. Noo 4. CCTAL 1995,
230 pp. Avatlabie from: CCTAL Apartado postal 14-0426.
Lima. Peru.

I'wo recent deliseries trom new additions to UNEP's
“Environment and Trade™ series will iaterest Scedlire
readers. The first is by William Lesser and looks at “trade”
in genetic resources under the new provisions ot the
Brodiversity Convention and the GATT FRIP agreement.
Lesser discusses inteliectual properts options and their
implications. as well as wider trade-related matters  The
secend v by John Stonchouse and John Mumtord fooking
at environmental risk anabysis and policy-making.

William Lesser. Institutional Mechanisms Supporting
frade in Genetic Matertals: Issues under the Biodiversity
Cornvention and GATE TRIPST. Favironment and Trade.
No J0 UNEP, 19940 72 pp. ISSN 1020-1610 John M.
Stonchonse and John D. Mumtord, “Science. Risk Analssis
and Fovironmental Policy Decisions™. Environment and
Trade. Noo SO UNEPTO94. 79 pp ISSN 1020-16010. Both
are avarlable trom: Environment and  Trade, UNEP.
I3 chemin des Anemones. CH-1219 Chatelaine. Geneva,
Switze land.

Redes and Grain launch Biodiversidad: Cultivos y
Culturas: New Latin American agricultural
biodiversity quartery

A genetic resanirces, brotechnology and sgricultural
hicdiversity wenvinar was heddon 21-22 September 1994 by
REDES-AT wm Montesideo to launch a4 new quanterly
publication.  As  announced o the kst Seedling,
Biodiversidad  Cultvos v Culturay ams at becoming a
dynamie regtonal discussion forumi. its pages open to all
those involved i development and sustamable aericultural
asties

The first number of Biodiversidad Culty s v Cnliuras
mchudes articles on alternative antellectual properts
recimues, brotechnolozs s medicmal plants i Argenting and
ILEZe ¢eNeHe Fehources cone envation and management by
tarmers i Sraztl The editomal invites to “share
mtormation, knowledee, experien_ew worries, and actions
to foster wcH-deselopment of not only aanicultural
brodiversits but also ot those caltures which nurture 1t

The semnar. during which a special public sesston was
held o present Broadiversided. brought together over
30 participants from several Latun Amernican countries.
including o large gathering ot Uruguasan scientists,
students. tammers and NGOs. Decentralizaton, tarmer-fed
mitiatives, alternative frameworhs o current national and
mternatronal fegal structures. and socially responsne
science were themes thrown out by the panchisis and aiaphy
discussed during the two davss Among the consensus
conclusions reached were the need to closets momitor the
Human Genome Project. mcredse work and awareness on
amima!l genetic resources. monitor changes - national
legislation concerning genetic resources. mprove hinks
between universities and those mvolved 1 agro-coology.
and boost communication and information tools at 4
regional level.

“or turther information please contact: Broadiversidad
Culirvoy v Culturas. REDES-AT. Asda, Miilan 4113,
12900 Montevideo, Uruguay. Tel: (398-2) 336265 Fan
1308-2) 390640, E-mail: redesur o chiasque.ape.ory
Subscriptions are tree tor POs and NGOs in Latin America.
USS 20 for others in Latin America. and USS 23 tor the
rest of the world.

The Internet

The intformation superhighway is hiere. tor those that
know how to get on ito and the highway is the Internet
More importantly, the nternet is becoming a competithve
advantage for compantes knowing how to use it as such. In
the current era of cost-cutting. partnerships. tight money
and  hyper-regulation i the pharmaceutical and
brotechnology industries. the Internet can serve g real
communication need. and despite severab watch-outs it has
the  potential to 2o bevond  research-collaberation
monitoring and chinical-trial monitoring te be o usctul
business tool a wey to reach customers and a better was
to pariner with supphers and revulators

For two decades. the Internet was almost exclusiveds
the domaim of roscarch. government and  cducationad
applications.  Fthe  growth of - commeraial  Internet
applications over the past three sears has chaneed all that
Thousancs of businesses, mcluding more than halt ot the
Fortune 300 corporations, are connected to tae Internet
today, together with millions of other users around toe
world Standard communicatien protocols allow 2l ropes ot
computers to exchange e-mail. intormation. graphies and
cnormous data files over the 40.000-plus interconnected
networks that make up the elobal Internes This Tevel o
mternational connectivity his crormous potential tor
husiness.  particalarly  tor the pharmaceutical and
biotechnoiogs  industries. where  up-to-theammnute
miormation s essential for success

Fhe Internet s taster. and more etticient. than tavine.
cathine mailing or thvang fe simphities the collecnon ot
data and accelerates the trimster of creative oleas In
addition to speed. i gves the researchera farcer palett: o
work from. On the internet. vou have o swondertall
immediately accesstblearray of protemn-equencedatabase
FUNOMIC clectraphoretic el and o v
databases, all avaslable o Wl On one partrevlaiy rch
broserver. at Johins Hophins Unnverats cBaltime e, MDDy
there are over 9.000 people s day accessane the server and
it databases, people trom sl over the world From the
Johns Henkims corver, rou can feap o the buropean
Moleenlar Biolooy Network (Basely and the Nationa

SUGUED U,
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Cancer Center
hyperlinke,  thousands  of other  research
covernment agencies, unnersities and corporations

Hizh-technology companies were among  the finst
bustnesses to adopt the Internet as a new communications
channel for mnteracung with customers and development
partners. Each has a well-designed. mulu-tunctional on-tine
presence that includes network-based techu-cal support tor
custorters, productdescriptions, userdiscussion groups. and
on-tine ordering. The Internet channel has transiated into
miltlions of do'lars in new sales and substantial savings over
tradivtonal methods ot customer  support tor  these
companices,

One of the major factors driving the development of 2
true Internet “marketspace” is the widespread adopuon of
the Mosaie sottware. Mosaie was developed by the
Nattonal Center for Supercomputer Applicattons (NCSA)
at the Universits of Hlinots «Urbhana, Ty as an intuitive,
point-and-click mtertace to the Intemet. In addition to the
highi-guahity graphic images. Meosare mcorporates audio and
video into ar easy -to-seript, hypertext tormat that sits on
top of standard Internet nas igational tools, such as World
Wide Web and Gopher. Over 2 mitlion copres of the public
domam versiens of Mosaic were downfoaded trom the
NCSA Interret server during the past vear. Commerciai
Jdevelopment ot Mosaie  the software has been hicensed to
a number of compantes  will include expanded capabitity
tor intormation management and new teatures tor end
users. such as printing and downloa fing data.

Using Mosaie. companies desten a “home page™. or
introductory -intormation screen. thatintegrates a variets of’
Internet applications and information resources for casy
customer acees. A customer connecting to a typical home
pase will be able to choose trom new product annournce-
ments, detailed catalogues of products end services, and
whatever other resources wnd services the company wishes
to hichhicht. Hypertext inks connect the craphics and
intormation on the home page to more extensive tiles or to
Jdirect contact with sales and sepport divisions

Faking tull advantage of Internet capabilities otiers
special value tor the knowledge-intensive pharmaceutical
and brotechnologey industry . Fhere are five areas where the
Interiet would be immediately usetul to pharmacestical
and brotechnologs companies

- Reuvulatory activities:

- International presence.

- Supplier partnerships:

- tustomer support.

- Discovers wateh

Fhere v sea of iformation avalable on the Internet
m the hite-science and bro-saience areas Wath all major
unnversities on e Internet, with toundations Leene s and
databases it s important for competity e reanons to have an
micthvent, sostematic wateh for tssues and discoveries
b stradtedtrom b fechnology Vol B2 Nov smber 990

instiutes,

Smithsonian Internet Service

Fhe Department of Botany ol the 1S Natnonal Museam
ot Satural Flestory at the Snuthsoman Institution has
launched the “Tnternet Gopher™, aservice that will allow
Internet acee s ot numerons decuments and databaces
Moot notable othe Type Speamen Revister ot the US
Naticnal Herbarmm whichos the world s Tareest efectromie
databasc ot plant s pes waith more than 88,000 records The
indes ot Hhistorical Callections, another viluab e service.

/'ll",'l' v,

Japan (Fokyoy and. though a senes of

the most comprehensive Isting of the collectors represented
m the US Nauonal Herbarium. The museum hopes tor o
favourable public response so that 1t can make more
information available in the tuture. Users can reach the
Department of Botany  on-line threugh Unversity ot
Minnesotr Gopher Client sottware. Contact your Internet
provider tor more intormation about this service.

The Biomonitoring database now available on
CD-ROM

I'he Nattonal Biological Impact Assessment Program
(NBIAP) of the United States Department ot Agriculture
has developed a computer database that provides user-
triendly access to information on tield tests ot genetivalh
muoditied  organisms  used o agricultural rescarch
Composed primearth ot environmental assessments from
tield test permit apphcations prepared by the USDA
Animal and Plant Health Inspection Service t APHIS), the
first version of the database is now available free ot charge
on CD-ROMN The thoroughly searchable database contains
176 environmental assessments as well as several end-ot-
experiment reports. It v designed  to miorm the
biotechnology  research community. state and - local
vovernments  public anterest groups  and  inwerested
individuals by providing an accessible and user-triendly
form of information.

fhe Biomonttoring Database is based on a Lotus
software program called Smarfext. Smarfeat runs o
Windows environment and costs between 330 and S10
Access to Windows, Smarlext and a CD-ROM reader
Jdrive is required tor operation of the database.

For more information  about  the  Biomonitening
Database, or to order a tree copy of the € D-ROM. please
write to or tax: Dro Ann Lichens Park. Navonal Bielogical
Impact Assessment Prevram (NBIAP)L Ag Box 22200
Washington, [DC. 202350-2220, USA Tl (2623014892
Faxv: 1202y d01-4888  EB-mail Lichenspark o darth.

estisdavoy .

oy
Vol
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Quebec Centre offers Bt DNA database

Rescarchers  at the Horticulture Rescarch and
Development Centre i Samnt-lean-sur-Richeireu. Oucbhec,
Canada, have amassed an extensive collection ot DNA
fincespunts trom plants. imsccts. bacteria and tungt The
collection s used i conjunction with 4 novel techmgue
that rapidly dentitios piants and insects

One ot the bacteri, Ao dlus Sarmcionses (BO 1 the
onls reesstered biolovical necticnde in Canada One ot s
problems. that of sarabic ettectiveness, could 1ind o
sotution e the Quebee DA Tibracy, this resource has
alreads helped roscarchers develop B 1o umes more
chicctive azanst iy farvay

Fhe Centre velcomes collshoration with recarchers
interested in contimainge these bines of researchas wellas
a4 cotnpans o market the new B3t

New ©_D-ROMs

Fhe Dibrars at TCRESA T Asaa Center oy acquired two
new CD-ROM products SYB-CD and the Farth Summ

Phe SYB-CD aSiwsncdd  boorbood, S9th veacey,
published by the United Naitons. i the mont comprenen
sive standard miternationai compdation o sworld e,
avatlable 1t provides hundreds of erie s on cconome and
sactal aspects ol Lite moover 200 countries 10 sdentie o
the proint servon twath datathroueh 1090 99T and 1 asand
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able on the CD-ROM both as a database and as images of
teat pages of the hard-copy publication. The UD-ROM
facilitates the scarch of data by country. period. or specitic
series (¢ w. population). Data retrieved can be printed or
downloaded to teat Lotus DBE formats.

Fhe Earth Summit CD-ROM v 4 cooperative
information project ot UNCED. IDRC and the Canadian
Centre tor Occupational Health and Satets . It contains the
tull tent of the documentation related to the Earth Summit
and its preparatory stages. plus extensive backeround
matertal. The documents are in their original language.

Using szarch and retrieval sottware. documents can be
accessed erther by title or topic. and can be printed or
evported to a tilfe. Images can be seved using the Microsoft
Windows Painibrush utilits. The Library will be happy to
provide search outputs trom these two new products.

Directory of Biotechnology Information Resources

DBIRx s a mulu-component database containing
ntormatton on a wide range of resources related to bio-
technologs and molecular biology . These resources include
on-hne databases and networks, publications such as books
and periodicals. oreanizetions, and collections and reposi-
tortes of cells and subceltular elements. DBIR also ident-
fies groups and orzanizations working on issues of ntomen-
clature in biotechnology or molecularbrology . The database
iv available as a subset of the Natonal Library of Medi-
cine's DIREPN e b iDirectory of Information Resources
onliney database within NEM O AMEDLARSK system,

Records m DBIR contain mntormation such as the
names of organizations. publications. or databases. relevant
addresses and telephone numbers, and related DBIR
records. Kevwords drawn from NEMS Medical Subject
Headings (MeSH 0 and other specntl sources are assigned
to cach record to allow tor case in searching tor partice!
concepts. Intormation specitic to indisv idual resources such
&5 ISBN numbers tor books, number of recor I for data-
hases. ete s also mctuded

DBIR s @ component of DIREINE an NLM database
that centams descriptions ot a variers of antormation
resources  related o health and . bromedicine Whale
searchime DIREINE mcluston o the term DBIR (o g
search quers wiii restrict postings o records rom DBIR
DBIR can be searched by subject. the name of the ennity
seoeraphic hevwords and MeSt NEA,
GRATERUL MED R sottware sumpiities scarchine the data-
hase  On-line or ott-line printing o eatire ot specitic
pertions of records s avatitble. A variets of print options
allows additional custonuzed tormas

DBIR can be used to answer sach questions as

- What database s characterize clonme vectors and

where can these sectors be obtaned?
- Are there any nearby umiversits -attitiated - bio-
technoloey centres m New York State?
- What software s avatlable toanadvse molecudar

locdle.

sequenees”’
- Arethere any publications windh toctis oo the eval
aspects of hrotechnotooy !
I~ there s source tor obtanme pathorenie funey i
Fnetand?
- bothe Genbank v Genetic Sequence Data fank
avarhabic on ma netic tape”
DB e asarhible 24 hours das s seven davs week throueh

the DIRVINT darabase

Registered users of NLAM S on-line services can aocess
PIRLINE and thus DBIR by direct dial or through
INTEKNET TYMNE T SPRININE P and COMPUSEFRVE
telecommunication networks searching cither directhy o
using CRATEFUL MED.

For mtormation  about  DBIR contact: DBIR
Representative. Specialized Intformation Services. Notional
Librany of Medicine, 8600 Rocksille Prhe. Bethesda.
MD 208940 Tel: (301 496-31470 Fax: (301) 480-3337,
E-mail: amesen ¢ nlmonth.goy.

irectory of Information Resources On-line

DIRLINE 15 the National Library of Medicine s on-hne
database containing focation and deserniptive information
about a wide variety of information resources including
organizations. research resources. projects, databases and
electronic bulletin boards concerned with health ond
bromedicine. This information may not be readily available
in bibliographic databases. “ach record mav contamn
information on the publications. holdings and services
provided.

DIRLINT: tocuses primarily on health and bomedicine.
although it aiso provides himited coverage of some other
spectalinterests. These information resourcestall into many
categories including federal. state »nd local government
agencies: information and reterral centres: protessional
socicties: selt-help groups and voluntary  associations:
academic and research mstitutions and their programmes.
mtormation systems and research tacilities.

DIRLINE contains over 13,000 records merged trom
the following sources:

- National Library of Medicine (N1.M)
General biomedical resources compifed by the
National Library ot Medicine.

- ODPHP National Health Information Center
Database ¢tHR)
Supplicd by the Ot of Discase Prevention and
Health Promotion.

- Poison Control Center, List (PCC)
Accredited centres compried in collaboration with
reprosentatives ot the American Association ot
Poron Control Centers

- Regional Alcohol and Drug Awareness Resource
Network (RADAR)
Intormation provided by the Oftice of Substance
Abuse Prevennon’s Nationa! Clearmzhouse tor
Alcohol and Drug Intormation.

- History of Medicine (HMD)
Produced by the Hhistory o Mediaine Division,
Nattonal Pibrary ot Mediane

- Maternial and Child Heafth (MCH)
Produced by the National Center tor Fducation m
Maternal and Child Hoalth

- AIDS
Produced by the Centers tor Discane Control™s
Nattond! AIDS Clearinzhouse

- Directory  of  Biotechnology
Resources (DBIR) .
Produced by the Amencan Type Culture Co'lection
under contract to NEA

- Self-Help Clearinghouses (SHC)
Produced in resporse to the Surceon General™s
utitiateve i Sel-Help and Pothic Health

Information
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- NIH Research Resources (NITHRES)
Information on NtH-funded research resources pro-
vided by the National Institutes of Health

- Health Services Research Information (HSR1)
Produced by ECRI urder contract to the National
Library ..f Medicine.

DIRLINE conbe accessed via directtelephone line. the
TELENET SprintNet. TYMNET or CompuServe nation-
wide telecommunications networks. or by the Internet.
DIRLINE 1s also available using GRATEFUL MEDR soft-
ware.

DIRLINE can be searched in a varietv of ways.
Geographic searchiag by countrn. or US Posial Service
abbreviation tor starz narres. and zip or other pustal codes.
allows the retrieval of resources within a specitied region.
User . interested ir locating resources by name or subject-
matter can speci,v either words appearing in the name
ticld. the text of the recoid, or kevwords. or enter Medical
Subject Headings (MeSH)Y

The ftollowing represents portions ot a DIRLINE
record:

Secondary source id: HR 2589
Name: National Women's Health Resource Center

Address: 2440 M

Washington. DC 20037
Institution contacts: Program Director.(202)2390604 3
Abstract: The National Women's Health Resource
Center is a national organization devoted solely to the
health of women. Its services include a complete range
of clinteal. education. research, psychological support
and information programs. HOLDINGS: Publications
include the National Women's Health Report ( quarterls
newsletter). a five-vear index and NWHR Series Pack-
ets. There are charges tor subscriptions and back issue

Street. NW. o Suite 325

orders.
MeSH heading: *Gynaccology: *Women's Health
Services.

DIRLINE is available on the NLM computer tacility
24 hours a day. seven days a week.

For information abou: DIRLINE access. or
MEDLARSE services contact: MEDLARS Management
Section, National Library ot Medicine, 8600 Rockville
Pike. Bethesda. MD 20894, Tel.: (800) 638-8480.

For information about DIRLINE content and scarch
strategies  contact:  Specialized Information  Services.
National Library of Medicine. 8600 Rockville Pike.
Bethesda. MD 20894, Tel: (300 4%6-1131 or
{301) 496-3147.
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