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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

VIENNA INTERNATIONAL CENTRE
PO. BOX 300, A-1400 VIENNA. AUSTRIA
TELEPHONE: 26 310 TELEGRAPHIC ADDRESS: UNIDO VIENNA TELEX: 136612

REFERENCE: 16 October 1981

Dear Mr. Executive Director,

You may recall that an expert meeting convened by UNIDO in
February 1981 examined the implications of genetic engineering
for developing countries and recommended the creation of national
capabilities of those countries in this field and primarily to
contribute to that end, the preparation of a project report for
the setting up of an International Cepntre for Genetic Engineering
and Biotechnology.

Following this meeting, we perticipated in a series of missioms,
from August to October 1981, to 16 countries, developed and developing,
and some international organizations to interact with high-level policy
makers end the scientific and technological community to get their re-
actions to the idea of the Centre and the specific needs it could meet.
Encouraged by the wide-spread interest in, and commitment to, the ideas
wve met on the 1Sth and 16th October in Vienna to prepare & report for
the setting up of an International Centre for Genetic Engineering and
Biotechnology.

We have pleasure in forwarding our report to you herewith. We he-
lieve that this is a venture of great potential benefit to developing
countries and we would therefore like %o appeal to you and through you,
<o the decision-makers in developed and developing countries, to pursue
tbkis question as a matter of priority. Our full and zontinued co-opera.tion
will be available to you in this endeavour.

. AAS (-W\\

Prof. Carl-Gdran Hedén (leader of the mission) | ? /@3
Prof. Herbert W. Boyer WW/
L]

Prof. Armad Bukhari
Prof. Anande Chakrabarty

A0
Prof. Saran Narang _,CA/ﬂM /UM

Dr. Sheivh Riazuddin /f ﬂ,'.a«.‘)f"

Prof. Ray Wu R‘“U' ('dw
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I. INTRODUCTION

1. Following a recommencation made by a group of exverts on Genetic
Engineering, meeting at URIDO, Vienna, in February 1981;/, concerning the
possible setiing up of an International Centre for Genetic Engineering and
Bio-technology, UNIDO organized an expert mission to explore the official
and professional reactionc in selected countries to the idea of such a
Centre, its scupe and functions, the needs it could meet and especially

the support it could give to national efforts.

2. The mission, which was headed by Prof. Carl-GSran Heién, Karolinska
Institutet, Stockholm, Sweden, includedg/ the following expert advisers:
Prof. H. Boyer, University of California; Prof. A. Bukhari, Cold Spring
Harbor Laboratory, Long Island; Prof. A. Chakrabarty, University cf
I1linois: Prof. S. Narang, National Research Council of Canada; and
Prof. R. Wu, Cornell University. The mission was supvorted by the
following UNIDO staff members: G.S. Gouri, XK. Venkataraman, W. Kamel,

E. Yakushin and J. Cramwinckel.

3. The mission met senior goverament officials, scientists and technologists
in the countries visited Ly it and also briefly reviewed ongoing national and
regional activities. Based on the overall results of the mission, the
members of the mission adcpted this revort in a meeting held at Viemna on
15-16 October 1981. Within the constraints of available time and material
the revort has been vresented in the form of a project revort containing the
essential elements for taking policy decisions. The annexes to the report
contain details of countries vizited, persons contacted and relevant

background material.

L., The members of the mizsio: wish to express their gratitude to the
govermment officis”s, scientists and technologists who met the mission and
to the UNDP Resident Representatives and the UNIDO Field Advisers for their

excellent preparations and logistic suvport.

1/ See varagravh 6€ of "Draft Peport on Exchange of Views with Exverts on
the Imvlications of Advences in Senetic Engineering for Developing
Countries", Vienna, 4~€ Fabruarv 1981.

2/ The comvosition of the mission visiting verious countries is contained
in Annex IIT,




II. NEED FOR ICGEB

S. From the discussions held by the mission it is evident that in various
countries visited there is & commonality of interest on the basic issues.
There has been uniform recognition that scientific and technological
advances in genetic engineering constitute breakthroughs offering a wvide
range of new oprortunities and that they have dramatically enhanced the
vast potential of bio-technology by investing it with new dimensions of
versatility, efficiency and economv. It wvas generally realized that the
impact that bio-technology will have on various economic activities
including food, chemicals, pharmaceuticals, energy and environment, will
involve a significant industrial dimension in terms of new products and
processes and that industrial applications might well provide the motive
force for further spolications in other sectors. Moreover, it is antici-
peted that the techrological and production structure of industry in the
coming decades will be substantially altered by the creation of industries
with low fossil snergy demands and by conciderable changes in a number of
industry sectors such as food processing, chemical and pharmaceutical
industries including fertilizers, pesticides, detergents and feedstocks;
mineral processirg, recycling and waste treatment, and not least the

=i ion of energy in large and small scale. While the time frame within
valc¢ the changes will occur is subject to variable estimates, it is
recognized that the starting point has clearly been passed. There is the
vervasive feeling that unless timely actiorn is taken, countries will stand
to lose in the structural changes ahead. In view of this realization, the
initiative taken by UNIDO for the establistuent of an Intermational Centre
for Genetic Engineering and Bio-technology (ICGER) and to comsult with
governments and the scientific and technological community in various

countries wvas welcomed.

. As a conceguence, the mission encountered throughout an active interest
in international co-overation in the field ot'genetic engineering and bio-
technology. This interest stems from a varietv of factors. Significant
work is being carried on in a number of countries, and the rangs and speed
of applications in genetic engineering and bio-technology could be consider-
ably accelerated for the benefit of ell couniries by the interaction

between the scientific and technological communities of various countries.




There is thus the recognition of the great scope fcr international co-
overation. There is ecually the awareness that the diversity of micro-
organisms and the plant and animal life on earth is such that this
"treasure chest” can be cvened only by a continuous, substantial and co-

overative effort.

T. There is also the recognition in several countries that national
efforts, whether scientific and technological, industrial or commercial,
would be considerably facilitated by internmational interacstion. These
efforts in most countries are taking place amidst several constraints. A
great shortage of trained scientific and techmological manpower in this
field is common. The scientific and technclogical community in general is not
only keen but feels that it is imperative to bave opportunities for inter-
action and exchanges on an international scale and for greater exchange of
information. In several developing countries visited, the need for advisory
services on matters ranging from policy and institutional aspects to
specific projects and disciplines is evident. In those countries another
identified need pertains to the formulation and execution of R and D
programmes and rrojects of common concern to several countries which those

countries have neither the resources nor the capacity to take up individually.

8. The importance, potential and manifest, of genetic engineering and bio-
technology and the need for international co-operation felt in this area,
have confirmed and re-emphasized the recommendation of the expert meeting

in February 19813/ for the setting up of an International Centre for Genetic
Engineering and Bio-technology. In the light of the exverience gained
through the visits to, and discussions in several countries, the mission is
convin~ed that only the setting up of such a Centre will ensure the critical
mass of international action and effort consistent with the wide ranging

potentialities and implications of genetic engineering and bio-technology.

9., The mission is aware of the general climate of covinion against proli-
feration of international institutions. In spite of such a climate, a
desire was extressed in many of the countrier visited for the setting up of
a2 Centre for genetic engineering and bio-technology. Such a Centre will

generate concerted action in this imvortant field of scientific and techno-
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logical advance whose votentials are enormous and whose imolications are
vide ranging. A measure of internationalizetion will promote on the one
hand world-wide develomment of tecnnologies, technology cavacities and
applications and on the other, the acceleration of international exchange
of products and processes. By promoting awareness of the potentialities
of this important area of technology which offers a variety of capsdilities
in solving current day vroblems, a well-endowed Irternational Centre for
Genetic Engineering and Bio-techneclogy could rlay s significant role in
advancing the wvorld-wide frontiers in this rield and in the accelerated

transfer of technology.

10. In the view of the mission, the establisment of an International
Cenire will have other important benefits. It will ensure the accumulation
and continuity of experience which will be freely accessible to all
countrieskj. At the same time the mission does not expect that the Centre
will preclude any bilateral co-operation there is, or which may take place
in future; minimize or substitute nny institutionel effort in particular
sectors or disciplines that may be taking place at the netional, regional
or international levels; and hinder or replace commercial flows of
technology. The mission believes that these vrocesses may actually be
helped and "opened up” by the general enhancement of the scope and

capacity for avplications that will result from the creation of the Centre.

11. The mission believes that the creation of the Centre will be the most
practical and effective means of assisting, in an integrated fashion, the
strengthening of national technological capabilities in this important field.
The spin-off effects of an International Centre for Genetic Engineering and
Bio-technology could in fact be considerable, not only in the developing
parts of the world, but also in many small develoved countries. For the
former, given the general lack of infrastructure and financial resources to
support an adecuate R and D effort in this field, the Centre may well be

the only means by which they can get a start in this field and ensure that
ontimal technology choices are made, locel problems addressed and major
natural resources fully utilized. As regards the latter, the small
developed countries may wvell be aware of the benefits of transdisciplinarity

vhich the Centre entails, but may not alwavs be in a position individually

L/ This was 2 major consideration in the creation of the International
Centre for Theoretical Phwsics at Trieste, Italy.
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to benefit from Descartes' zuidelines: "If anyone wishes to search out
the truth of things in serious earnest, he ocught not to select one
special science, for 211 the sciences are conjoined with each other and

interdependent."”

12. Actually the princivles of the methods and technigues employed in
the fields concerned form a body of knowledge which is so large and so
dynamic that no single discipline (e.g. chemical engineering, bacteri-
ology, virology, mycology, immunology, etc.) or problem area (food,
frel, vaccines, biological control agents, etc.) can be expected to
carry its develomment. A umigue feature of the Centre will be its

transdisciplinarityéf.

13. The mere networking of existing institutions will not have the desired
effect by itself. Institutions are yet to be established in many
developing countries and those that exist primarily cover one discipline

or other and do not necessarily bear a transdisciplinary character, Net-~
working, if it is to extend beyond information exchange and occasional
contacts, has t0 be complemented by other organized efforts, substantive
vrogrammes and financial support. Thus the effort required in this field
warrants more than networking. In saying this, it is not the intention of
the mission %0 minimize the valuable work being done in selected aspects

or areas by some of the institutions that exist or to exclude networking
and the utilization of ongoing exverience from the function of the Centre.
What is emphesized however is that networking is not a substitute for an
International Centre, '

ik, The mission considers that a major factor in favour of tre establishment
of a Centre and indeed its major asset is the uniform expression of interest
and commitment in various countries visitedé/. The comments on the proposal
to establish a Centre have ranged from "timely" to "excellent", in some

cases folloved by indications of interest in hosting such a Centre and in
some others temnered bv concerns about the possibility of attracting nigh

calibre sta’®s and the feasitilitv of effective co-operation in an area of

/ See also in this connection Annex II.

AN\

/ See Section ITI helow for more details.
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significant competitive totential. The mission feels +hat these concerms
do not detract from the establishment of the Centre but rather srgue for

its careful design and effective functioning.

15. The ICGEB would have to vrovide an intellectually challenging and
stimulating environment and the working conditions should be such as to
prevent frustrations due to lack of essentiel materials or inadequate

services.

16. The question of campetitive potential in this technological field is
a double-edged one. On the one hand, the creation of the Centre and the
increasing levels of awareness and capabilities it will generate will
increase the scope for trade in products and processes. On the other, the
point can alsp be seen as a forceful argument on the part of the developing
countries in favour of the creation of the Centre to obviate a situsation
vhere the already visible trends towards "secrecy and monopoly” could
result in excessive costs and limitations of access in the flows of
technology. Moreover, it should be noted that there is a "non-competing
group” of technologies viz. those relevant and svecific to the conditions
. of developing countries, which may not be developed due to the absence of
market pull, brt wvhich ares needed to improve the living standards of the
developing countries. The develomment and abplication of such technologies
will be possible only through national and international efforts which
the ICGEB cen genersate.
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ITI. INDICATICNS OF COUNTRIES' INTEPESTS AND COMMITMENT

17. As indicated earlier, the mission has had discussions with almost one
hundred senior government officials, scientists and technologists in the

1/

course of visits to 15 countries— .

18. The mission noted that the priorities of countries vary, as also their
approaches towards regicnal co-operation. For a meat producing country,
like Argentina, it is natural to regard the potential of cloned bovine
growth hormone as interesting, and to see the curtailment of its red-meat
export - due to foot and mouth disease outbreaks - as a serious problem
that should be addressed by its genetic engineers. After all, the losses
amount tq about US $ 2 billion a year, and the protective virus component
can now be produced by bacteria that are easy to store in anticipation of
outbreaks and also safe to handle on a large scale, once the need for a
varticular mixture of vaccine emerges. In Brazil, on the other hand, there
is a natural focus on genetically improved strains for the production of
industrial alcohol and on new energy-saving methods for its purification.
Oil-producing countries, like Kuwait and Saudi-Arabia, would wish to
explore the potential microbial fodder vroduction (SCP), tertiary oil
recovery and the microbiologicsl management of o0il spills. Finally, many
Africen countries, like Tanzania, would benefit greatly by special efforts
in bio-technology, i.e. from methods suitable for decentralized fuel, focd
and fertilizer production. However, there is a wide range of problems
that have so much common interest for developing countries that they would
deserve specisl attention in the choice of topics for research training at
ICGEB: imvproved biofertilizers, decomvosition of "hard” biocides,
phyvtochrome gene for vlant genetics and drugs and pharmaceuticals for

tropical diseases, etc.

19. Most govermment revresentatives in developing countries exprrssed a
very positive attitude to the proposed Centre, particularly as a measure
vhich could lead to a further strengtheninz of naticnal and regioaal
activities in this field. In some instances, governments offered host

facilities and also indicated the possibility of substantial supvort.

7_/ 1In addition, Prof. Hedén had informal talks in Canada, Switzerland
and U.¥%. with regerd to ICSER. Also, discussions were held with
senior officia’ s of Pakistar Auring their vizit to the UNIDO Secretariat.
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Several develoved countries expressed interest and willingness to
varticipate in the training activities of ICGEB, and sone also offered
host facilities, including financiel support for the Centre. In this
connection the mission feels that the choice of & location would require
further negotiations with potential host countries. Another
consideration is that countries not visited during the mission may also

express interest in the Centre.

20. As for the scientific and technological community the support for
the idea of a centre was overvhelming. It was so even in countries vhere
considerations of a competitive advantage might have been expected to
temper the attitudes. Willingness to participate in the training and
research activities of ICGEB was expressed by all. However, the degree
of their particiration would obviously be strongly influenced by the
standard of excellence of the Centre. If it showed leadership in the
development and practical use of genetic engineering, and if it also
provided modern facilities for example in the optimization and scale-up
of fermentations, there would be no problem in attracting prominent
experts. In many instances those might then later associate the
activities of their own laboratories with the ICGEB vrogrammes. However,
a subcritical effort might rapidly erode ICGEB's attraction as a centre

of excellence.

21. PFrom the discussions in developing countries, it was obvious that
ICGEB must provide facilities that stimulate the cross fertilization
between advuaced knowledge on the one hand and simple needs and resources
on the other and permit the exvression of indigenous creativity. Many
examples of cross fertilization mentioned in the course of tae visits
indicated that ICGEB might develop & unique interest profile that could

attract scientists from many parts of the world.
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IV. SCOPE OQF TEE CENTPE'S ACTIVITIES

22. A range of opinions have been advanced with regard to the scove of

the Centre's activities.

23. One view is advocated by those (including the leader of the mission)
who point out that bioclogy is now in the same sitvation as physics half a
century ago, but with the important difference that the cepital-intensity
is much less than that is normally associated with high energy ohysies and
atomic energy research. Also the leadtime between discovery and industrial
application in bio-technology is likely to be dramat::ally reduvced as a
consequence both of scale factor effects and of a widespread concern for
the envirorment. When these observations are coupled with avareness of the
magnitude of various global problems and of the increasing gap between rich
and poor countries, it becomes natural to visualize a CERN-type organization
for bio-technology providing unraralleled resources for sequence analysis,
gene synthesis, vector design and vilot plant work, involving all sorts of
micro-organisms and tissue cells (including fastidious pathogens). Such a
Centre, with facilities for pushing foward the frontiers of instrument
develorment and computer applications in areas like numerical taxonomy and
process optimization, would certainly have no vroblem in attracting high-
calibre staff and stimulating R and D contracts. However, the establishment
costs would also be high.

2L, An idea of the scope of the Centre's activities might be obtained by
comparing the infrastructure which one industrial country - Federal Republic
of Germany - found necessary in order to support the overall development in
the fields of genetic engineering and bio~-technology ia a national context,
namely the Stdckheim laboratories of the "Gesellschaft fiir Biotechnologische
Forschung"” which was established in 1975. The physical facilities (1000 mz)
would today cost about US £ LO million, out of which US $ 15 million would
e for the buildings. An annual budeet of nearly US $ 12 million supports a
staff of 24O pecple, 92 of which are for infrastructure supvort (technical
services: !If, administration: 25, scientific equirment services: 21).

Out of the research sta‘f L2 work on metabolites and structure analysis,

33 on zenetics and microbial rhrsiology, 20 on »rocess technology, 19 on
cellular mechanisms, 12 on enzyme encineering and 1€ in the culture

collection. These figures should be s=en in the context of all other
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facilities available irn German industry, universities and goverimental
establishments in the V¥ederal Repuvblic of Germanv. Since the StSckheim
laboratories are short of space cof microbiology, genetic engineering and
enzyme technology, it is plenned to expand the facilities for about US

$ 13 million in the next few years. Censequently it seems reasonable to
conclude that ICGEB would ideally reaquire an investment of no less than
US $ 50 million. The annual budget would probably have to be around

US $ 15 million. Sirce seminars, courses, visiting scholars, staff
travel, information management, communications and other international
services, vhich the Stockheim laboratories do not provide, would have to be
included.

25. Considering the facts that a single firm (Hoechst) now invests

US $ 50 million in genetic engineering in the Boston area and that the
International Rice Research Institute in the Philippines operates with an
annual budget in excess of US $ 22 million, the figures mentioned abcve
should be seen as an indication of the level of financial commitment

needed for the developing countries to keep pvace with the advances in this
field. On the other hand, if one would like to see the technology gap
between the rich and the poor countries, and if the ICGEB would be used as
& platform for co-overation on long-range goals such as nitrogen fixing
grains, then the figures mentioned might have to be substantially increased.

26. This case might be expanded into a scenario vhen the basic structure
would be supvlemented with a corporation aimed at a rapid exploitation of
the results in order to generate an income that could for instance be used
for marketing the services of ICGEB. This activity, which would provide
both a testing ground for UNIDO's efforts in technology transfer and a
breeding grmmd' for developing country entrevreneurs, could involve many
administrative innovations, such as the participatior of internmational
financial institutions end e portion of the shares of the corporation being
used to attract and involve scientific expertise. Perhaps the corporation
could alsoc establish a Foundation for technology transfer to further the
socio-economic develomment of develoving countries. In this way the scenario
could be regarded as & pilot exveriment for future internstional initiatives

related to the "orotlematique” of develovment.
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27. Much as ambitious rlans, such as those outlined above, have great
appeal, the mission recognizes the vractical problems of funding and
implementation and would like to set an initially feasible goal, beyond
vhich exvansion may be considered sometime in the future. The subsequent
varts of this revor. are based on this feasible goal. While the develomment
of the Centre to its full maturity will naturally span a period of time,

the mission would emphasize that the nature and magnitude of the Centre's
efforts should from the beginning be such as to create a credidbility and

an impact in this field. TlL.e proposals made below are considered by the

mission to be the critical mass necessary for this purpose.

28. In addition, the mission expects the Centre to fully utilize and
mobilize on-going efforts in this field and to maintain contacts with con-
cerned international and regional organizations within and outside the
United Nations system. In order to be effective, the Centre should have
active contacts with the industry and the vproductive sectors in developed

and develoving countries.

V. FUNCTIONS OF TEE CENTRE

29. The Centre will serve as a high quality institute vhere scientists and
technologists from the developing and developed countries can work together.
The mission envisages that the Centre will make fundamental contributionms
to genetic engineering and bio-techmology and will directly help tc develop
the capebilities of scientists and technologists from the developing
countries. These scientists and technologists should then be vrovided with
the necessary means and materials to use their creativity to the benefit of
their societies. The vrimary function of the Centre will be to stress
research and development efforts through vhich scientis%s and technologists
from developing countries will also be trained. The Centre should have

the following functions:

(a) FResearch and Develooment

30. The Centre should orovide facilities for several groups of
scientists and technolorgists to work on vroblems at the frontiers
of genetic engineering and bio-technology. Not only new ideas and

new solutions to nrotlems would emerze ‘rom such a group of imaginative
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ccientists and technologists but young scientists and technologists
from developing countries will acquire the reguisite skills and
capabilities in this field. The research efforts will focus on
oroblems of general and svecific interest to the develoving

countries.

31. The Centre will have its own facilities for pilot plants. In
addition it will promote R and D being undertaken elsevhere through
problem identification, project formulation, assistance in securing
financing and promoting co-overative projects. The Centre could

also undertake contract research, as aporopriate.

Training

32. The Centre shculd have training prograrmes to build technological
and scientific manpowver in genetic engineering and bio-technology so
that the developing countries can form multidisciplinary core groups
vhich can carry out sustained research and develomment activities.
Particilar attention should be paid to training in genetic engineering
techniques, basic and avplied research of & vroblem -~ oriented nature
and pilot vlant activities. The Centre should have facilities for

intensive training ororrammes to be given by leading scientists.

33. The Centre should offer fellowships to young scientists and
technologists from the developing countries to work in well equipped
laboratories in genetic engineering and bin -technology. The Centre
should also be able to arrange training 28 ir different
countries, in effect helping the scienvis.. .n the developing

countries to set up their laboratories.

Promotion of Co-ovperation

3k, The Centre should promote interaction among the scientific,
technological and industrial community through vrogrammes of exchange

of scientists and technologists among countries.

35. It should vrovide facilities for scientists and technologists
of high calibre from develoned and develoving countries spending

up to one vear in the Centre nursuing snecific activities.

et ——




(d)

(e)

(1)

(r)
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36. The develoving countries can strengthen their science and
technology capabilities by collabdrating with each other. The Centre

should devise ways to promote such collaboration.
37. The Centre should vrromote the networking of national and regional
institutions engaged in genetic engineering and bio-technology so as

to mobilize their efforts in the service of the developing countries.

Advisorv services

38. The services will be organized by the Centre with the help of

its own staff and by employing outside experts. The services should
support, on request, national activities pertaining to rolicy amd
vlan formulation, institution building, training of manpower, R and D,
problem-identification, identification of proJects and programmes
suited to the national needs and scientifically most feasible;
assistance of & problem-solving and trouble-shooting nature; and

follow-up of activities of trainees.

Meetings

39. The Centre should be used as a venue for meetings that bring
together eminsnt scientists and technologists from the developing

and develoned countries. The Centre should also arrange meetings in
wvhich scientiste from different fields, engineers, computer experts,
etc., can come together with molecular biologists. Furthermore,

the Centre should also arrange meetings and promote conferences which
can be attended by industrialists and decision makers from different

countries.

Information

L0, The Centre should oromote the flow and exchange of scientific
and technological information in the fields of genetic engineering
end bdio-technology. The Centre should alsc devise schemes by which
the laboratories in the develoving countries can obtain quickly the

relevant journals and books.

Access to critical latoratorv materials

L1, The Centre should arrange or advise on the supply of critical

leboratorv materials needed “or R and D in the Aeveloping countries.
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VI. VCRK PROGFAMME

L2, A detailed wvork srogreme can be drawvn up only after the actusl
establishment of the Centre. It should be emphasized that only an
effective work programme can produce a useful impact and invest the Centre
with the excellence it should acquire. Some guidelines for this purvose

are given below. They will also help to estimate resource requirements.

Research and Development

L3. A detailed goal-oriented R and D plan for irplementation by the
Centre and by promotion elsevhere should be drawn up by the Board of
Scientific Directors after reviewing on-going R and D activities and
identifying scientific and technological problems common to developing
countries ard reguiring urgent sttention. Priority sttention may be given

in the initial years to R and D and pilot plant activities in areas such as:

(i) tertiarv oil recovery from vetroleum wells:

(ii) energy, and fertilizer from biomass, in particular using
genetically munipulated bacteria;

(iii) imrrovement of fermentation techniques, particularly of
relevance to least developed countries;

(iv) development of improved human and animal vaccines;
{v) improved agricultural préducts using vhytochrome genes; and
(vi) drugs and pharmaceuticals for tropical deseases.

L. All research and development projects administered by ICGEB should
involve the participation of one or more scientists from developing counmtries,
even when initiated and funded by an industrialized country. The vprojects
would be selected by the Board of Scientific Directors on the basis of the

following criteria:

(i) the magnitude of the locel need and the potential global
impact of the vroject:

(ii) the technicael and scientific feasibility of the project; and

(iii) the votential of the oroject to trigger R and D activities
and industrial inplementation in the initiating count:y.




Training
LS. The Centre should be able to train in the first five years same 10C
scientific and technological nersonnel in its own vremises. In addition

it should aim at arranging the training of some 300 personnel in various

institutions world-wvide in the same veriod.

LE. A primary objective must be to give advanced training to individuals
vho have the votential to create innovation groups for industrial activity
in their home countries. This tvpe of training should be such that it weuld
open the road to & wide range of applications, and it definitely pre-
suppos+s particivation in active research projects. This should be
supvorted by high-level seminars and be supplemented with the type of
fellowship - and associateship programmes that have been pioneered by the

International Centre for Theoretical Physics at Trieste.

47. The fellowships should be awarded to nationals from and workirg full-
time in developing countries and should permit continued advanced training
of and research by ICGEB-trainees. If the sending country is to benefit
from the research exverience in the fellowship vrogramme the trainee must:
(1) have an adeauate basic education adorted to his background
and goal-orientation:

(ii) be given adequate working conditions on returning home
after completing his training abtroed.

In order to prepare the trainee for his research work both through advanced
university courses and through specialized curricula, the Centre should be
able to drawv upon the rescurces of a major university or group of

universities.

48, To ensure that the trainee becomes an active participsnt in his
country's develomment vrocess it might be advisable to consider the intro-
duction of a tripartite agreement between the Centre, the responsible

organization in the sending courtry and the trainee himself.

Lo, Such an agreement should define:

(i) A long-rance goal defined by the sending country in sagreement
with the Director of the Centre and in consultation with the
Board of Scientific Directors, as required:
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(ii) A short-range training coal normally based on two years of
training overseas and three vears of R and D wvork at home.
The ICGEB fello should alsoc have an ovpoortunity to spend
six weeks to three mornths ver vear at the Centre or elsewvhere,
to maintain research contacts and to keep their R and D
activities ur to date; and

(iii) A commitment made by the sending country vhich should declare
its interest to provide adeguate local facilities and its
vlans to exploit the "know-how" generated, and any important
inventions made, in the course of the trainee's work.

50. Mssociateships should be awarded to senior scientists from and
working in developing countries, permitting those scientists to spend,

at a time of their choice, six weeks to three months per year at ICGEB.
The stay of the associates at the Centre would be designed to eep them in
the mainstreem of modern genetic engineering and bio-technology and
stimulate their research and training vhen they return home. No salary
may be paid to associates, the home irstitution being expected to grant
them vaid leave of absence. Eowever, travel expenses and a subsistence
allowance should be paid by ICGEB.

Promotion of co-overation

S1. The Centre should be able to invite eminent scientists and technologiste
to spend some 3 to 12 months in the Centre to enhance its oversll capacity.
In addition it should organize exchange programmes rmcug countries to

strengthen national level activities.

52. In regard to networking, the Centre will in particular encoursge
scientists and institutions in develoving countries to initiate Joint efforts
in solving common problems thus promoting effective action at the regional
level. TIn cases wvhere a national centre in the network is faced with a
challenging oroblem beyond its scientific and technological capacities <o
solve it, the Centre may help by apporticning the relevant project in
different pnarts and distributing them to other P and D institutions

(ineluding the facilities in the ICGER end the developed world).

Advisory Services

S3. The Centre should bhe etle <0 organize a number of missions in
develoving countries in the first five years to assist national level
action at the recuest of the countries. =Zach mission mav consist of two

ar three eaxperts and mav rance from two to six weeks.




Meetings

Sk, The Cenire should organize expert group meetings and workshops on
selected vrotlem-oriented tovics based on the expressed reeds and
vriorities of the developing countries. Twenty meetings are proposed for
the first five vears. In addition, the Centre should promote and

varticipate in international technical ccnferences, as required.

Information

55. A system of information flow should be designed, using existing

data bases and information services to the extent vossible. National focal
points for receivt and supply of information should be identified. A
library should be built up, particularly to sustain a bio-informatics
programue. The Centre may consider at a later date publishiag a high
quality technical journal or books, besides information material for
gereral dissemination.

Access to critical laboratory materials

56. The Centre should develop a system for arranging critical supplies to
developing countries of chemicals, equipment and materials like restriction
enzymes. As 8 first step it should draw up a feasible and practical plan
of what it could usefully do in this regard. This activity might get a
start by arranging an efficient system for the rapnid and economic supply
of critical materials like restriction enzymes (for DNA cleaving, splicing
and copying) and radicactive nucleotides with high specific activgjy

(for DNA sequencing) +to genetic engineers in developing countries— .

VII. ORGANIZATION AND STAFFING

S7. 1In order to assist the operation of the Centre the following

structure is recommended:

DPoliev direction

Board of Covernors

58. The 3oard of Governors would consist of about 20 members drawn

5/ The mission thanks Dr. Plazuddin for his note submitted to it on the
estahlishment of enzyme oroduction centres in develoning countries.
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from the particivating countries on the dasis of equitable geographic
distribution. Its role would be to decide on general policy and
financial matters including mobilization of resources for the effcctive
overation of the Centre. In regard to scientific and technical matters
it should act as recuired on the recommendation of the Board of

Scientific Directors. The Board of Governors may meet once a year.

Board of Scientifie Directors

59. This Board should consist of about ten eminent scientiets and
technologists, with the Director of the Centre acting as its Mamber
Secretary. It should be responsible for formulating and overseeing

the implementation of the werk programme. All substantive, scientific
and technical matters will be within its purview. It should meet twice

a year.
60. The detailed rules concerning composition, tenure and procedures
of the Board of Governors end the Board of Scientific Directors should

be elaborated before the establishment of the Centre.

Staff of the Centre

€1. The staff of the Cenire should consist of a Director, Deputy Director

for administration and a staff of scientists and technologists; technicians:
clerical versonnel; and other staff. It is recommended that the staff te
built up gradually, to reach its full strength by the third year of

operation. (For details see cost estimates in Annex I).

€2. The key to the success of the Centre will be the Director, who must
be an established scientist with organizational skills, enthusiastic ebout

the Centre's purvose, and cavable of recruiting an outstanding staff. The

Director and staff must be committed to the organization and its objectives.

€3. The scientific and technolosmical sta®f should consist of teams of

molecular geneticists, biochemists, microbiologists, orotein and nucleic

acid chemists, bio-engineers, nemnuter svecialists, ete. organized in

five units but interacting with each other.
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(1) Moleculer Biolosy and Biochemistry Devartment for separation

and ourification of mecromolecules, for protein and nucleic

acid sequencing and for nucleic svnthesis.

(ii) Microbiology and Moclecular Genetics Devartment with facilities

for microbial genetics and vhysiology, numerical taxonomy and
culture collection work. A physical containment lahoratory,
level P-3 should be available.

(iii) Advanced Bio-technology Department to be responsible for a
pilot ovlant with fully instrumented 10-100-1000 litre fermentors

and equipment for harvesting, fractionation and purificatiom to
scale. In regerd to research, it should concentrate on the
application of computer and materials science to the design
and evaluation of equipment svecially relevant to developing

countries.

(iv) Bio-informaties Devartmert to sct as a communication node,

sequence library and devository for important unpublished

research data and reference materials,

(v) General Services Devartment for administrative matters of the

Centre including units for training programmes including fellow-
ships and associateships: vrocurement storage and meintenance:
and external services including science and technology poliey
and patent questions (it is assumed that UNIDO in co-operation
with other concerned orgsnizations will continue to play an
active role in this area and in technology assessment and

transfer).

6. It is recommended that UNIDO consider vroviding suvportins, services

for versnnnel and financial matters to the Centre in its initial years.
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VIII. TINANCIAL RECUIREMENTS

65. On the basis of the tentative work orogramme and organizational
structure and staffirg of the Centre as outlined above, a five year
budget outline is presented in Annex I. The capital expenditure,
exclusive of land and buildings, is estimated at about US $ 9.5 million.
The cost of land and buildings would vary with the location. Operating
expenditure for a five vear period is estimated at about US & 29 million.

These estimates are based on 1981 prices.

66. In the nature of things, estimates of this type cannot be completely
precise but the figures above revresent the order of magnitude of
resources that are needed. The mission emphasizes that the figures
mentioned above revresent the minimum requirement if tae Centre should
meke an impact of the tyve envisaged in the report. Considering that
bio-technology, by all estimates, is expected to lead to a multi-billiom
dollar industry, not to speak of the beneficial impact it could have on
the quality of life, the resource recuirements of the Centre are, in the

oninion of the mission, modest indeed.

67. Judging from the positive interest shown by many of the countries
visited the mission believes that finances of the magnitude indicated
will be forthcoming. Accordingly, it is envisaged that the Centre be
financed by voluntary contributions from participating countries and aid
and donor agencies. Svecific activities and vrojects could also be

financed by multilateral and bilateral sources.

IX. SOME ASPECTS ON THF LOCATION OF ICGER

68. Considering the interest exoressed in hosting the Centre by several
countries during its visits the mission would like to make a few

observations on some aspects of the location of the Centre.

69. The mission has teen vleased to note that a large number of highly
gualified scienti.ts have exvressed their willingmess ‘o varticipate in

and devote scme of their time %o ths sctivities 0f the Centre. However,
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the extent to which they actuelly do would devend on the location and
fecilities of the Centre. If well knowm visiting scientists are to be
encouraged to spend & year of sabbatical or more, the Centre would have
to provide physical facilities that would be comparable to the ones the
visiting scientists would leave. Also, the visiting scientists would he
concerned with the availability of amenities, educational oprortunities,
etc., for their families. Experience with several international
research centres shows that an agreeable enviromment can be attractive.
Due attention should be given to these factors since the competitiom

from industry for the best brains in genetic engineering is fierce.

70. The factors to be considered include:

- ‘Basic infrastructure: access by air and surface travel,

telecommunications, international contacts, electronic and
instrument services, mechanical services, pilot plant
facilities, reliability of water and power supply, customs

facilities, ete.

- Industrial enviromment: contacts with industry, universities

and other R and D facilities.

~ Social infrastructure: 1living costs, housing, climate and

health enviromment, schooling, ete.

- National commitment at the governmentzl and academic levels;

freedom to communicate and travel.

71. 7Tt would be vpresumptuous for the mission to make site-recommendations
after Just a few days visit to each country. It is presumed that UNIDO
will in due course discuss and negotiete the matter with interested

countries for host facilities and firancing of the Centre.
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RECOMMEIMATTORS

T2.

The mission recommernds:

i)

(ii)

(iii)

(iv)

(v)

(vi)

An Tntermational Centre for Genetic Engineering snd Bio-
technology (ICGEB) should be established on the lines
sugzested in the report.

UNIDO should follow up its initiative, pursue the questicn
of estaeblishment of the Csntre vigorously and continue to

fully and actively associate itself in this activity.

It should continue to associate the leading experts in
the field in the setting up of the Centre.

It should initiate further consultations with interested
United Nations agencies such as FAQ, UNESCO, UNU and WHO
and other international organizations such as AMBO, EMBO,
ICRO and IFIAS.

It should mobilize resources to creste a small unit with
a full-time project co-ordinator who would pursue the

several activities leading to ti-: establishment of the Centre.

Tt should carry out negotiations with interested governments
and convene a meeting of vparticivating governments where they
could announce their parti-"pation and financial

contributions and formallv establish the Centre.
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for The Zstablishment of an Internaticonal Cenire

for Genetic Engineering and Bio-technology

1981 prices

US Dollars '
A) Pixed Cost {excluding tuildings, land and utilities)
Laboratory Equipment and Materials
(a) Molecular Biology and Biochemistry Devartment
- Protein analysis and sequencing equipment 50,000
- Nucleic analysis and sequencing equipment 60,000
-~ Rucleic acid synthesis equipment k0,000
- Separatioa and vurification equipment 1,690,000
~ Chemicals materials and other basic equipment 1,150,000
- Mass spectrometer-gas chromatography 300,000 ;
Sub-total 2,600,000
(v) Microbiology and Molecular Genetics Department
- Basic and P-3* lab equipment 150,000
-~ Refrigeration esquipment, thermostat shakers
etc. 50,000
- Chenmicals, materials, glassware 200,000
- Media kitchen 50,000
- Electronic microscove 150,000
Sub-total 600,000
{¢) Advanced Bio-technology Devertment
Pilot Plant
- Fermentation Section with data logging and
full instrumentation 3,300,000
- Harvesting ani Disintensrzticn to Scale 3ection 523,000
- Purification, Refrigsrztion and D2rvinz Cection 200,000
- Others
Zxrerimenzal egquinment 2z exnenizdle 150,000
Tub=total 515221992

Carried forward- 7,35C,200

* physizal cconteinment laberaszpr Zevel 2 /7o)

- Vs -

-




1951 prices
US Dollars

Brought forward 7,350,000

(d) Bio-informatics Denartmeas

- Computer and terminals 150,000
- Library including basic textbooks and
Journals 150,000
- Microfiche laboratory 25,000
-~ Miscellaneous equipment 10,000
- Computer programming 25,000
Sub-total 360,000

(e) Generel Services Department

- iechanical and wood worksnop equipment 120,000 [
- Electrical workshop equipment 50,000
- Materials and spare varts 50,000
- Transportation k0,000
- Office machinery and furniture 400,000
- Conference equipment 60,000
Sub-total 720,000

Supporting Engireering Costs (installatiom, trial ezec.) 600,000

Total 9 . 530 ,000

e sy




1 Director (D-2 level)

B.

Operational costs for five years

1 Deputy Director (Administration)

Scientists and Teclinologists

Technicians

Clerical Personnel

Manual worker

Total per year
Total for five years: 19,798

9/ Calculated on the basis of U.N. \ienna salaries. Costs will vary according to location.

(US Dollars in '000s)

Year 1 Year 2 Year 3 Year U Year 5

126 126 126 126 126

109 109 109 109 109

No. 10 20 30 30 30
cost ;;s- 1,028 2,742 2,7h2 2,7h2
No. 10 20 30 30 30
cost 300 600 900 900 900
No. 10 15 20 20 20
cost ;;; ;;; 2;; Z;; g;;
No. 10 10 15 15 15
cost ;;; ;;; ;;; ;;;. ;;;
1,979 3,343 4,822 L 822 ,822

-ga-
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1981 prices
II. Overatioral ectivities US Dollars
- Visiting scientists (200 man months) 1,600,000

- 20 Expert Group Meetings and Workshops
(one veek x 15 persons) 500,000
- Advisory Services (150 man =onths) 2,100,000
- Associateship 75C ,000
- Training 100 researchers (20/year) 2,250,000
- Information material 750,000

- Purchase of spare parts, chemicals and
office material 1.250.000
Total for five years 9,200,000
Total cperational costs for five years 28,988,000

N.B. It is assumed that fixed and operating costs of utilities
will be met by the nost country.

|
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JSTAILS OF MISSICE VISITS

ZaICC
Mission memters: Prof. Carl-GSran Zeién, Mission Leader
Prof. A.M. Chakrabarty, xtert Adviser
. wafa Tamel. Industrial Development Officer,
Deveiopment and Transfer cf Technology Branch/UNIDO

»=XICQ CITY - 3 Aususy

Natiopal Autoromous University of Mexico (UNAM), Biomedical Research
titute:

Dr. K. Wilims

Dr. J. Marcheli

Dr. J.A. Boliver

™r. R. Quintero

Dr. G. Soberdn Acevedo

Director of the Institute

UNAM Science Co-ordinator

Head, iMolecuiar Biology Department

Fead, Bio-engineering Department

Senior Investigator
Department of Molecular Biology

National Leboratories for Industriel Develooment (LANFI):

Dr. F. Viliesid - Bio-engineer (fermentation)

MEXICO CITY - L August

National Council for Science and Tezhnology (COYACYT):

Dr. A.R. Araiza - Director International Affairs

National Polytechnical Institute (IPN):

Dr. C. Casas Campillo - Head, Department 3iotech. Bio-engineering

MEXICO CITY - 5 August’

United Nations Development Programme:

Mr, D. Jiménez ~ Resident Representative

Mr. F. Fajnzyiber - Senior Industrial Develovment Field
Adviser - UNIDO

Ministry of Zxternal Affairs:

Zic. J.A. Soberanis - Director General, International Technical
Co-operation




Mission menbers: Prof. S. llareng, Eaper:t Adviser
Mr. G.S. Gouri, Director
Division for Industrial Studies/UNIDO
Mr. K. Venkataraman, Special Technical Adviser
UNIDO Technology Programme

JZw JDELREI - T Auzust

Deparizent of Science and Technology:

Prof. M.G.X. Menon - Secretary

Jawaharlal ZJebru University:

Prof. layudamma - Vice-Chancellor

Indian Institute of Technology:

Prof. T.K. Gkose ~ Prof. of Chem. Fng.

NEW DELHEI - 8 August

Planning Commission:

Dr. M.S. Swvaminathan - Member

ARGENTTINA

Yission members: Prof. C.-G. Hedén, HMission Leader
®rof. E. Boyer, Expert Adviser®
. W. Kamel, Industrial Development Officer,
Development and Transfer of Technology Branch/UNIDO

BUENOS AIRES - T August

United Jations Development Programme:

. C. del Castillo - Deputy Resident Representative

Ministry of Public Health and Environment:

H.E. Brigadier {R) A.E, Aroiielles - Minister

Center for Animal Virology:

Dr. Latorre - Assistant Director

BUZIOS AIRZZ - 10 August

Jational Izztitute for Industrial Technology:

i
]
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3
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[
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1
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> er - Direcicr-General

Tnz. R. Jeznizng - Heald, International Relations




Food Technology Departnent:

Jr. R. Yacczi - Jirector

JOr. A. Kuck

Dairy Technology:

Doz. 4. Bressanello - Director

Lic. S. Tesone

Department Meat Research:

Dr. C. Dabove - Director

Eng. N. Prok

Planning Secretariat:

Vice-Commander Mr. Jorge

Mr. Jorge Bomnesserre - Director-General, International Techmical
Co-cperation

LA PLATA - 10 August

Governorave of Buenos Aires Province:

General Oscar 3artolomé Gallino - Governor

Cormission for Scientific Research of Buenos Aires Province (CIC):

Dr. J.J. Gagliardino - President

Dr. A.J. Arvia - Vice-President

Dr. Renom - Administrative 3ecretary
Dr. J.H. Comin - Director

BUENOS AIRZS 1l August

Ministry of Industry!

H.E. “. Eduario V. Oxe.ford Yinister

Under-Secretariat of Scieance and Tecanology:

Dr. V. Olgufn - Co-ordinetor International Relations

Jational Council “or Scientific and Technical Research (CONICET):

Thg. J.S. Za2ndclfs - President

Dr. 7.0. Ciarrarice - Head International Relations
Dr. H.M. Torres - Zxder+, mc¢l. biol.

™e. L.E. Bzcha - Iyperi, electronics
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BRAZID

———

Mission memters: Prof. C.-3. Hedén, 'ission Lesder
Prof. H. Sover, “xvert Adviser
r. W. Xamel, Industrial Development Officer,
Navelorrment and Transfer of Technology 3ranch/UNIDC
BRASILIA - 12 August

United Nations Development Programme:

¥r. P. Konz - Resilent Representative

National Council for Sciemtifie and Technological Development (CNPq):

Dr. J. Duarte - Scientific Director

Dr. 0.J. Crocomo - Coll. of Agr., University of Sao Paulo

Dr. J.S. Futado - Soc. for icrobiology

Dr. R. Brentani - Department Oncology, University of Sao Paulo
Dr. R. Mogtaadon -~ Co-ordinator

Dr. V. Palma - Eead ZMBEAPA of the Planning Ministry

MONTE CLAROS - 12 August

Biobras - Biochimica do Brazil S.A.:

Or. M.L. d0s Hares Guia - Director
Dr. J. Thiemann - Director Fermentation Research

SAQ PAULO - 13 August

University of Sao Paulo, Medical Facul:iy:

Prof. F.J.S. lara - Expert, mol. genetics
Dr. S.S. Diogenes - Ixpert, microbiol.
Dr. R. Brentanni - Expert, oncology
Dr..L.L. Villa - Zxrert, oncology

LORTIA - 1b August

Ministry of Industry and Comnmerce:

Pr. I. Vargas - Secretary for Industrial Technology

Dr. C. Moneco - Sector Co-ordination
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Mission zembers: Prof. C.-G. Hedén, Mission Lesder
Prof. A.4, Chakrabarty, Expert Adviser
Mr. W. Kamel, Industrial Development Officer,
Develomment and Transfer of Technology Branch/UNIDO

SAN FRAXCISCO - 17 August

University of California (S.F.), Medical School, Department BioclLamistry
and Biophysics:

Dr. W. Rutter ~ Chairman, Head of Department

Dr. W. Goebel - University of Wirzburg
(on sabbatical leave)

SAN FRANCISCO - 18 August

Stanford University, School of Medicine:

Dr. S. Falkow - Chairman, Department Med. Microbiology

University of California, Berkeley:
Dr. M. Calvin -~ Department of Chemistry

WASHINGTON D.C. -19 August

Department of State:

Mr. F. Dorough - Dep. Dir., Office of Sciexce and Techmology
Support
Mr. E. Xovack - Dep. Dir., Office of Advanced Technology,

Bureau of Oceans and Intermational Environ-
nental and Scientific Affairs

Mr., D. Fantozzi - UNIDO Desk Officer

Department of Commerce:

Mr..L. Felker - Dep. Dir., Co-operative Generic Technology
Programe
Ms, A. Wickham - Office of Food and National Resources

Ms. E.M. Robertson

Ms. E. Buaten-Mines - Planning 0ffice of the National Bureau of

Standards

Associated Universities:

Dr. A. Hollaender - President




WASEINCTOX 2.C. - 20 August

=nvironmentzl Prctection Asency

Y. T.J. Lezine

Hational Science Foundation:
Dr. B. Bartocha

Messrs. M.T. Caiesla
R.R. Ronkin

Dr. BE. Lewis
Mr. L.G Mayfield

Dr. D. Nasser
Mr. H.T. Huang

National Acedemy of Sciences:
. M. Dow
. K. Bell

. M. Greene

. M. Phillips
. R. White

Dr
Ms
Dr
Dr R. Housewright
Mr
Mr
Mr. E. Nightingale

Agency for Development:
Mr. J. Daley
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Office for International Programmes

Al
Al

te

Director, Division of International
Programmes

Division of Internmational Programmes

Director, Division of Biology

Deputy Director, Division of Chemical
and Process Engineering

Director, Genetic Biology
Expert, applied biology

Board on Science and Technology for
International Development

Executive Secretary, Committee on
Research Crants

Executive Director, American Society
for Microbiology

Hational Acadenmy of Engineering
National Academy of Engineering

Institute of “edicine

Head of Section

Congress of the United States; Office for Technology Assessment:

Dr. G. XKolsrud
Mr. G.M. {arny

CAMBRIDCGE, Mass. - 21 August

Harvard University:

Dr. F. Ausudel

Programme Manager
Attorney

Denartment of Biology

Massachusetts Institute of Technology:

Prof. A.J. Zinskev
Prof. C. Cocney

- DJenartinment of Iutriticn and Food Science
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Toiao=d AZPUZLIC OF TAITANIA

Mission members: Prof. A.M. Chakrabarty, Expert Adviser
’ Mr. J. Cramwinckel, Assoc. Industrial Development Qfficer
Development and Transfer of Tecknology Branch/UNIDO

DAR 25 SALAAM - 27 August

United Yations Jevelopment Prograrme:

¥r. S. Renien - Senior Industrial Devslopment Field
Adviser

National Chemical Industries:

Mr. H. Xitilya - Assistant lianager

National Scieptific Research Council:

Prof. E.Y. Kayumbo - Director General

DAR ES SALAAM - 28 August

Muhimbili Medical Center:
Dr. Mhalu Acting BHead, !Microbioclogy Department

Dr. F. Douglas - Head
Devartment of Pharmaceuticals

DAR ES SALAAY ~ 25 Avgust

H.E. Mr. W.-X. Chegula

Anbassador Extraordinary and
Plenipotentiary
Permanen’. Representative

EGYPT

Mission members: Prof. A.I. Bukhari, Exper: Adviser
. J. Cramwinckel, Assoc. Industrial Development Cfficer
Development and Transfer of Technology Branch/UNIDO

CATRO - 31 August

United Nations Development Prosgranme:

Y., G.L. Peznacchio - Resijent Rlepresentaiive

CAIRC - 1 September

National Resezrch Center:
Or. Kamel - President

Dr. Monie Azdel 3Zazie -

W
LA

a2t _atory for licrobial Chemistry and

[ol—- )
o Te

[$]
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- Laboratory for Genetics

[ 24

Jr. icen lighazmmed Al

Or. Schair Azmer - Laboratory for Genetics

Pr. Zaszsaw Zl-lahass - Lakorestory for Cell 3Biology

Dr. Yohamed Zl-Fely - Laboratory for Plant Physiology

Chem. ®ng. Adel Abdel-Daiem -~ Laboratory for Semi-industrial Research
Jr. Abdel-loneim El-Rifai - Lahoratory for Natural Products

Dr. Ettedal Wissa - Laboratory for Biochemistry

CAIRO - 2 September

Academy for Scientific Research and Technology:
Dr. M. Bahoa El Din Fayez -~ Vice-President

SAUDI ARABIA

Mission members: Prof. C.-G. Hedén, Mission Leader
Prof. A.I. Bukheri, Expert Adviser
Mr. J. Cramwinckel, Assoc. Industrial Development Of'ficer,
Development and Transfer of Technology Branch/URIDC

RIYADH - 5 September

United Nations Development Programme:
Dr. Ibrahin Adly
Dr. Zuheir Amin

- Resident Representative

- Assistant Resident Representative

RIYADH - 6 September

Ministry of Planning:
H.E. Dr. Hussain Abduhlz ansour - Deputy Minister

Saudi Institute for Science and Technology:

Dr. Rydha Obeit - Managing Director

KUWAIT

Mission members: Prof. C.3. Hedén, Mission Leader
Prof. A.I. Bukhari, Expert Adviser
Mr. J. Cramwinckel, Assoc. Industrial Development Officer,
Development and Transfer of Technology Branch/UNIDO

YUWAIT CITY - 8 Sevtember
Ministry of Public Eealth:

E.Z. Dr. Jael Al iiageel

4

- Under-Secretery

Maternity Hospital, Genetic Centre:

Dr. Sulaiman Al Othman - Departmernt Head




Kuwait Institute for Scientific Reseesrch (KISR):

Dr. Mohammed M.S. Al-Falah - Deputy Director General
Division of Administration, Finance and
Support Services

Dr. Fikry I. Khalaf - Acting Head, Euvironmental Sciences
Department

Dr. Adel F. Halasa - Director, Division of Petroleunm,
Petrochemicals and Materials

Dr. Razar A.R. Hussain - Acting Director, Divisioa of Food Resources
Head, Mericulture and Fisheries Department

Dr. Safat M.A. Moustafa - Bead, Division of Engineering,

Department of Energy

KUWAIT CITY - 9 September

United Hations Development Programme: .
Dr. Tbrahim Othman ~ Resident Representative
Me. Ali €. Al-Zatari - Programme Assistant

Kuwait University, Faculty of Jcieace, Department of Microbiology:

Dr. A, Kabarity - Cytogenetics Laboratory

Dr. Maher M. El-Shinpnawi - Bacteriology Laboratory

Dr. Najat Al-Sarré - Plant Phrysiology Laboratory
Dr. Redha Al-Hasan ~ Algology lLaboratory

Dr. A.XK. Sallol - Appl. Microbiclogy Laboratory
Dr. 4.A. Ghannoum - Bio-deterioration Laboratory
Dr. Ali M., Jafri - Virology Laboratory

Kuwait Foundation for the Advancement of Science:
Dr. Adnan Ageel - Director General

PETLIPPINES

Mission members: Prof. C.-G. Hedén, Mission Leader
Prof. A.I. Bukhari, Expert Adviser
. J. Cramwinckel, AsSSoc..Industrial Development Officer
Development and Transfer of Technology Branch/UNIDO

MANTILA - 1l September

United Ilations Development Prograame:

Dr. E.I. Pluhar - Senior Industrial Development Field
Adviser/UNIDO

University of the Philippines, National Institutes of Bio-techrology
and Aprlisl 'ierciioloer (TINTECI):
Dr. ¥W.5. Palolina - Txaautive Leruty Director
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Jinistry of Dmergy:
Jr. W.R. de la Paz - Director, Zureau of Znerzy Development
Znergy Research and Development Center (ERDC):
Dr. Ibarra I. Cruz - Director

-~

L0S BAWIS - 12 September

Yinistry of Science: _

H.E. Mr. Emil 0. Javier - Minister
President, Science Development Board,

University of the Philipvines, National Institutes of Bio-technology
and Applied Microbiology (BIOTECH):

Dr. E. del Rosario - Project Leader Biofuels

Dr. Priscilla L. Sanchez - Assistant Professor, Department of :Food
Science and Technology

Dr. I. Manguiat - Project Leader, biological nitrogen
fZixation, Soil Microbiology Leboratory

Dr. R. de la Cruz - Project Leesder, rhizosphere microbiology,
Soil Microbiclogy Laboratory

Mr. M. Ortega - Special Assistant to the Deputy Executive
Director

10S 3ANOS - 1L Sevtember

University of the Philippines:

Dr. Elias E. Escueta - Chairman, Devartment of Food Science and
Technology

Dr. Ricardo R. del Rosario - Pilot Production, Biofuels

Dr. HMercedes Umali-Garcia ] ] ] )

Dr. Juanita C. “amanil - g:;§:2:n°§1;§::§:r;nd Mycorrhiza Laboratory,

Dr. R.B, Aspiras - Department of Soil Science

International Rice Research Institute (IPRI):

Dr. 1. Watanate - Head, Micrecbiology Department

VANILA - 1L 3entember

Jational Institute for Science and Technology:

Dr, Vedesto José - Commissioner

-

Dr. Romeo V. Alicbusan - Zxecutive Secretary, SE Asian Network
o~

-
for Aoplied 'licrobiolorr
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Ceater for Tcn-conventional Znergy Develogpment:

Or. Zrnesic ¥. Terraio

Deruty Director

Dr. Zrnesto S. Pangelman - Programe Co-ordinator

Jr. Rufino #. Ibarra - Specialist, solar energy

Dr. Aldwin C. Santos - Specialist, biofuels

University of the Philipnines, National Science Research Centre, Diliman,
Manila:

Ms. Gloria Henriaques - Director

Dr. R. Uyenco - Specialist, SCP-production

Dr. B. Gonzales - Specialist, instrument maintenance

Veterinary School, Depertment of Microtiology:

Dr. H.A. Molina -~ Director
Dr. C. Capulo - Research Assistant
CHINA

Mission members: Prof. C.G. Hedén, Mission Leader
Prof. R. Wu, Expert Adviser

BEIJIAG - 17 September

United Nations Development Progremme:

Mr. A. Sissingh - Senior Industrial Development Field
Adviser /UNIDO

Academia Sinicao:

Dr. Fen De Pei - Vice-president
Biological Sciences
Mr. Gin Tong Chao - Internstional Bureau

Institute of Genetics:

Mr. Tong Kezhong - Director
Dr. J.W. Okyang
Dr. Chen Zhenghua

~ Specialists, plant tissue culture

Dr, Pai Ying-Lin - Specialist, ribosome genetics

Institute of 'icrobioclogy:

s, Xue Yuru - Director

Dr. Xu Hao ~ Snecialist, microbiotechnology
Dr. Xang Wengnien

Dr. Jiang Shucin - 3pecialist, mol. zenetics

Dr. Qiao Baoyi - Epecialist, tinding site studies
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Dr. Fanz Rongxizng - Specialist, plant virology
Dr. Xaiyn Yang - Srecialist, enzymology

Dr. Yu Macxiao - Specialist, thege research
Dr. ang We-JOriang - Specialist, piant plasnids

SHANCGHAT - 13 Sevtenber

Academia Sizicao:

Dr. Tsao Tien Chin - Deputy Director

Mr. Xing Tu - Specialist, genetic engineering
Dr. Liu Xinyuan - Specialist, iaterferon induction
Dr. Chen Changyiang - Specialist, DRA synthesis

Dr. She Wei-Ming - Specialist, plant genetics

Dr. M.S. Tsai Miag-Jie - Specialist, genetic engineering
Dr. Aushi-Zhon

- Specialists, hepatitis 3. zenetics
Dr. Qian 3in

SEANGHAI - 19 September

Academia Sizicao; Ianstitute of Cell Biology:

Dr. Yao Zhen ~ Lirector

Dr. L.C. Sze -~ Svecialist, chromosome structure of
eucaryotes

Dr. Kuang Da Ren - Specialist, molecular yeast genetics

Dr. Shae, Stih-\ung - Specialist, holography

Dr. Yao Fei Long - Specialist, JA synthesis

Fudan University, Intitute of Genmetics:

Dr. T.C. Skeng - Deputy Director

Dr. T.T. Liu - Specialist, human molecular genetics

Dr. I.GC. Tsai - Specialist, rice geuetics

Dr. C. S. Li - Specialist, mcl. genetics

or. Zhang-Su Fu - Specialists, foot and mouth virus genetics
or. Ite Pei-Tu

CTANGHAI - 21 September

Ministry of Health, Chinese Academy of {edical Sciences, Institute of
Basic Medical Sciexnces:

Or. Yu-Xuan Yun - Denuty Directer

D>, Caou Yi-Chang - Specialist, cloning of zanes for antitiotics

Jr. Qianz Zo-Gin - Cpecialist, hepatitis Z. cloning for
diagnostic antigen




stitute of Sicphysics:
. Tson-Chen Lu

. Chea Sten

. 21 Jan-Chien
. Yan a0 Gong

¥ 9 § 7 F

Dr. Jiang Maiji-Yian
Dr. Bua Ling

Dr. Li Yu Huan

Dr. Li You-Hua

Academy of Sciences:
Dr. Chang Chih Y=

. Yeu Yugu

. Li Jir Zhao
. Wu Zhichun

. Guo Xingxian
. Tong Kezhong

S I Y9N

SHARGHAT --22 Sevtexber

Peking University, Department
Dr. Chen Te-ming

Dr. Tsien Tswen-ran

Dr. Du Gin-Zhu

Dr. Ru Bin-Gen

. Lee Ling-Yuan

. Ma Shu-Yi

Shang Fe-Xang

. Wang Shu-Yun

. Wang Tsun-Chin

FYINYN

. Lic. Jin-Hu

Deuuty Director

Svecialist, nuclz2ic z¢id structure
and function

Specialist, M-RiA structure )

Specialist, polynuclestide synthesis
and labelling

Specialist, RMA recombination -

Specialist, RTA svnthesis

Specialists, radiation protection

Deputy Vice-President
Biological Sciences (Institute of
Zoology)

Institute of Microbiology

Institute of Biophysics

Division of Biological Sciences

Division of Biological S~iences i
Institute of Genetics |

of Biology:

Director

Specialist, microbiology

Specialist, amino-ascid analysis
Specialist, amino-acid sequence analysis
Specialist, restriction enzyme preparation
Specialist, mitochondrial DNA sequencing

Specialist, Metezoan tissue culture

Specialists, cancer immunology

Specialist, gene-regulation
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RITLANS
lission merTers: Prof. C.C. Gedén, Missicn Leader
Mr. G.S. Gouri, Director,
Division for Industrial Studies/UNIDO
Mr. W. Kamel, Industrial Develobment Officer,
Development and Transfer of Technology Branch/UNIDO

DUBLIN - 2% Seotember

Department of Foreign Affairs:

H.E. Mr. J. 0'Keefe - Mirister for State

Industrial Develooment Authority (IDA):

. J. Lyonmns - ixecutive Director

Mr. Lowery - Manager Industries Division

Mr. M. Foley - Menager, Develoryment Co-operation Unit

Mr. D.P. Hanna - Manager, Develomment + Service Industries Div.
Dr. M. Greene - Project Zxecutive

Trinity College:

Dr. W. Watts - Provost

Dr. G. Dewson - Prof. Genetics

Ir. E. Cunningham - Prof. Animsl Genetics
Dr. J. Arbuthnett - Prof. Microbiology
Dr. D. McCornell - Specialist, genetics

Universitvy College Dublin:

Dr. T. Murphy - President

Dr. P.d. Meenan ’ - Jean, Faculty of Medicine

Or. J. Hasterson - Prof. of ifedical Genetics

Dr. M. Geoghegan - Prof, of Industrial !ficrobiology

Dr. W. Fogarty - Associate Prof. of Industrial Microbiology
Dr. F. Zillery - Specizlist, virology

sational Board fzr 3Science and Tecimnolog:
O

Dr. ¥. Giliiat

GALVAY - 25 September

Uriversity College Galweay:

r. C. 0'hZocha - Preciient
or. L.¥%. Dunicaz - Prof. of [deroviology
Zr. . Fottrell - Prof. of Tiochenmistry

Zr. J.2, Tosiing - Checialist, immunoassays
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or. 4.P. Coughian - Specia’ Ist, cellulases
Dr. J. Greally -~ Specialist . mcnoclonel antibodies

Institute Sor Industrial Research and Standards:

Dr. Y. RKierstan -~ Director

LIMERICK - 25 Sevtember

National Institute for Higher Education (NIEE):
Dr. G. Anderson

European Research Institute (Ireland):
Dr. D. O'lieill Chief Executive Officer

CORK - 26 September

University College:

Dr. T. 0'Ciardha - President
Dr. T.F. Raftery - Vice-President
Prof. of Agriculture
Dr. S. Doonan -~ Dean of Science
Prof. of Biochemistry
Dr. M.F. Murohy - Dean of Science
Dairy Science Department
Dr. C. Daly - Appl. Microbio Genetics,
food and dairy microbviology
Dr. F. 0'Gara - Specialist, molecular genetics of
nitrogen fixation
Mr. M.P. iortell - Registrar
FRANCE

Mission members: Prof. C.-G. Eedén, !lission Leader
. W, Kamel, Industrial Development Officer,
Developzent and Transfer of Technology Branch/UNIDO

PARIS - 28 September
Ministry of External Affairs, Bureau of Internmational Organisation
Mr.E. 3erg - UIIDO Desk Otficer

Hinistry of Research and Teshnology (Délénation Général 4 la Recherche
Scientifique et Teshnique - NGRST):

“r. Douzou - DPresgident
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ationel Ipnstitute for Agronomic Research (ITRA}, Toulouse:
M, Durand - TDirector

Institut Pasteur:

Mr. Dedonder - Scierntific Director

PARTS - 29 September

UNESCO:
Mr. E. DaSilva - Microbiolegy Programme

Ministry of Research and Technology - DGRST:

Mr. J.D. Cordjman Counsellor fcr International Affairs

PARIS - 30 Sevtember

Ministry of External Affairs:
Mr. Jacques
Mr. L. Champenois

including associates:

Head, Department of Technical Development
Deputy Eead

Ms. Debey
Mr. Laget
Mr. Poncet ~ Operation Division

Ministry of Co-operation and Develovment:
Mr. de la Fournir for H.E. Mr. Cot

Nationel Technical Research Association (ANRT):

Mr. P. Sinet - Director, International Affairs

Université Peris Sud, Orsay, Iastitute for Microbiology:
Dr. J.C. Patte

Circuit de Centres d'Etudes et de Recherche de Chimie Organique
Appliqué de CNRS (CERCOA), Thais:

* Dr. M. Siesic

Ecole Yationale Supérieure de Mines de Paris:

Mr. P. Lafitte - Director
President - Association Sophia - Antipolis
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FEDERAL REPUSLIC OF SERATY

Hission =merzers: ®rc’. C.-G. Hedén, liission Leader
. V1. Vamel, Industrial Development Cfficer,

Develomment and Transfer of Technclogy Branch/UNIDO

HEIDELBERG - 2 October

European dolecular Ziology Ladoratory (TRL):

Sir John Feadrew - Director-General {(until #arch 1982)

Dr. L. Pnilipsson - Director-General (from !arch 1982)

University of Feidelberg:
Prof. Schalle - Heal, Department of Microbiology
Dr. H. Bujard - Head, Department of Genetics

STOCKHETY/BRAUTSCIASIG - 5 Octoter

Association for Bio-technological Research (GBF):
Dr. K. Kieslich - Scientific Director
Dr. J.H. Walsdorf?
Dr. R. Radloff
Dr. J. Collins

Dr. d. Wagner - Director of Department

Head, Planning Departzent

Public Relations Section

Head, Genetics Department

B0 - 6 October

Ministry for Research and Technology:

Dr. Binder - Director, Biological Research
aad Technology Unit
Dr. H. Xeune - Specialist, 3io-technology
Dr. Kirst - Specialist, Appl. Plant Physiology

Ministry for Zconomic Co—operation:

Dr. H.J. VWelch - Heed, Technology Development Unit
Dr. E. Fillinger - UNIDO Desk Officer

Ministry for Agriculture:

Dr. R. J8réezs - Head of Section

JCLICHE - 6 J-toter

Institute for Zio-technology at the liuclear Research Zstablishment:
Dr. E.-4. Uitze - Prclect Co-ordinator
Dr. Sehn - Senicr Scientist

Dr. C. Janirev - “enisr 3Zclentist
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TRAITEURT MU VATL - T Octozer

Association for Technical Co-operation (GTZ):

Or. Fredichsen - Head, Plant Production Department
Mr. M.X. Rudolph - German Appropriate Technology Exchange
(GaTz

Dr. P. Pluschke

Svecialist, Inergy

¥r. . Zinmermann

Specialis%t, Energy

UxI03 OF SOVIZT SOCTALIST REPUBLICS

Mission members: Prcf. C.G. Eedén, Mission leader
Mr. E. Yakushin, Industrial Information Officer,
Industrial Information Section/UNIDO

MOSCOW - 8 October
All-Union Institute of Preotein Synthesis:

Mr. R.B. Xatrush -~ Director

Mr. L.Y. Lebedev - Head, Department for Foreign Relatioms
of the Directorzte of the Microbiological
Industry of the USSR (DMI)

Ms. L.N. Agaznesova - Deputy Head, Department of Foreign
Relations

Mr. V.S. Pitersky - Scientific Researcher

Mr. V.I. Seregin - Deputy Director of the Main Directorate

of Microtiological Industry of the USSR

PUSECHTMIO - 9 OCtober

Academy of Science, Institute of Biochemistry and Physiology of
Micro-organisms:

Mr. G.K. Skryabin - Director and Chief Scientific Secretary

. A.A. Baev - Head, Department for Molecular Biology
and Genetics of Micro-organisas

or. V.X. Eroshia - Bead, Department of Microbiological
Technology

Dr. H.V. Ivanov - Head, Laboretory of Biogeochemistry

Dr. V.I. Tanreshin - Head, Laboratory of Genetic Enzymology

Jr. L. Tikhozirova - Specialist, Vector Design

Dr. V. Gorcihov - Specialist, Sulphur Cycle
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ITALY

Hission member: Prof. C.G. Hedén, Mission Leader

ROME - 1L October

Food and Agriculture Organization of the United Jatiors:

Mr.

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
M.

Mr.

Q. Brauer

L. Chiarappa
W.H. Berrewveld
R. Dudal

C. Palmborg

A. Bozzini

W. Kossila

J. Rendet

B. Miller-Haye

A.R. de Ravenell
Terama

-~ Director, Plant Protection Division

- Plant Protection Division

- Agricultural Industries Division

~ Land and Water Development Division
- Forest Resources Division

- Crop and Grassland Production Service
- Animal Production Science

- Animal Production Science

~ International Agricultural Research
Development Centre

~ Liaison 0ffice for Interagency Affairs

e




Bionass

Bio-technology

Clone

DA (deoxyribonucleic

Fermentation

Genetic enginzering

Hormones

“pnoclonal antibodies

ucleic acid

vucleotides

Pathogen

The building blocks of troteins. There are

20 common zmino acids; they are joined together
in a strictly ordered "string" which determines
the character of each protein.

Plant and animal material.

The collection of industrial processes that
involve the use of biological systems. For some
of these indusiries, these processes involve the
use of genetically engineered micro-organisms.

A group of genetically identical cells or organisms
asexually descended from a common ancestor. All
cells in the clone have the same genetic material
and are exact copies of the original.

acid)

The genetic material found in all living organisms.
Every inherited characteristic has its origin
somewhere in the code of each individual's
complenent of DNA.

A functional vrotein that catalyzes a chemical

reaction. Enzymes control the rate of metabolic |
processes in an organism; they arc the active

agents in the fermentation vrocess.

The biochemical process of converting a raw material
such as glucose into a rvroduct such as ethanol.

A technology used -at the laboratory level to alter
the hereditary =pparatus of living cell so that
the cell can produce more or different chemicals
or perform completely new finctions. These altered
cells are then used in industrial productionm.

The "messenger' molecules of the body that help co-
ordinate the actions of various tissues; they produce
a specific effe~* on the activity of cells remote
from their point of origin.

Antibodies derivei from a single source or clome of
cells which recognize only one kind of antigen.

A palymer composed of DNA or RIA subunits.

The fundamental units of nucleic aciis. They consist
of one ¢l the Tour tases - adenine, gzuanine, cytosiae,
and thymine (uracil in the case of Ri¥A) - and its

attached sugar-plicsthate group.

A specific causative agent of disease.




Plaszid

Protein

Restriction enzyme

sCp

Tissue culture

Vector
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ereditary material thet is not part of a
chromoscze. Flasmids are circular and self-
rerlicsting. Because they are generzlly small
and relatively simple, they are used in
recombinant DNA experiments as acceptors of
foreign DNA.

A liner polymer of amino acids; proteins are
the products of gene expression and are the
functional and structural components of cells.

An enzyme within a bacterium that recognizes

and degrades DNA from foreign organisms, thereby
vreserving the genetic integrity of the bacterium.
In recombinant DNA experiments, restriction
enzymes are used as tiny biological scissors to
cut up foreign DHA before it is recombined with

a vector.

Single Cell Protein

An in vitro method of propagating healthy cells
from tissues, such as fibroblasts from skin.

An infectious azent that requires a host cell in
order for it to replicate. It is composed of
either RMA or DNA wrapped in a protein coat.

=g










