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TRODUCTTIOR

A group of eminent experts in the fields of genetic engineering and
bio-technology, together with develorment svecialists of UNIDO's secretarist,
wvent on a m.ssion to India to exchange views with the scientific and
industrial communities and high level policy makers. The meetings took
place in Calcutts (6 January 1982) and in New Delhi (7-8 January 1982).

The programme and the list of participants and documents are in
Annexes I, II and III.

II. CALCUTTA, § JANUARY 1982

1. Opening of the Meeting

In opening the meeting held at Celcutta, the Chairman of the meeting
remarked that the main objective of the Bio-techmology Board was to build
national capabilities in this field. The Chairman welcomed UNIDO's team
and indicated that the scientific and technological communities of India
vere very receptive and interested to have an opportumity to listen to
URIDO's experts.

2. Background of URIDO's Mission

The leader of the UNIDO mission described the series of actions that
have been initiated by UNIDO in order to promote genetic engineering and
bio-technology in developing countries. For this purpose UNIDO has
associated a group of eminent experts and bas had exchanges of views
wvith 2 number of developed and developing countries. The overvhelming
conclusion of all these interactions has been that an ICGEB is needed
to promote R and D programmes of the direct interest to developing countries.
He also pointed to the dangers of the current trend towards an increased
privatization in the field of genetic engineering and bio-technology, and
expressed UNIDO's will to act as & cstalyst for internmational co-operation.
The leader of UNIDO's mission stressed that althougn the ICGEB would be an
instrument for international co-uperation, nationsl level actions were a
matter of priority for UNIDO and the ICGEE as well. Thus, upon identification
of relevant topics for R and D, UNIDO could act as & switcking mechanism
that would help developing countries in the definition of needs with respect
to training of specialized manpower. Proper co~ordination of actions at the
national level should also provide opportunities for co-opera*ion among

different developing countries.
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The following is an account of the main scientific and technical
statements. They were vreceded by an exposé of the latest trends in
genetic engineering technologies by Prof. Narang. He emphasized that
giver the rapid pace of the advances in this area, the aim should be

to make the techniques known to the next generation at the school level.

(a) Monoclonal Antibodies

Recent developments in India in relation to immunology and the
production of monoclonal antibodies were presented. It was stated
tkat with respect to this particular technology India wants to be
botk in the "giving end" and in the "receiving end". This is because
today monoclonal antibodies developed in Indie are being tested by
incernational companies for aprlications on the production of simple
kits for use in the diagnostic field (e.g. in pregnancy tests) and
in the control of animal fertility. ’

Vaccines vere needed for malaria and filonia. It would be desirable

to develop efficient vaccines against leprosy and to comstruct a

library of mycobacterim lepral DNA by genetic engineering technology.
Reference was made to the importance of cloning the genes codifying

for tuman chorionic gonadotrophin and human placental lactogen.

Altkough still requiring & great deal of R and D effort, the possibility
of using monoclonal antibodies agninst human egg gone pellucids was

suggested as a means tu control population growth. In all these areas
genetic engineering technmiques will kave 2 role to play.

(b) Restriction Enzymes

The meeting also discussed the probleme inherent in the awvailability
and use of restriction enzymes in developing countries. This was
recognized &s a major requirement for developing countries. A proposal
to create regional centres producing these reagents was presented and
analyzed. It was pointed out that although the existence of reagent
banks wes desirabla (not only for restriction enzyaes but also for
other fine chemicals currently used in research), a number of problems
would make difficult the implementation of regional producing centres.
In particular, the most important conmstraint would be the reproducibility
and reliability of enzyme preparations. Considerations of stability and
purity wvere stressed. Also:it:vas pointed out, that the economy of
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or the nroduction of
enzymes in smal} quantities to cover just the demand of regional
markets. Each country may have to work out an approach to getting

the supply of restricted enzymes.

It wvas pointed out that general restriction enzymes vere produced
in India by different agencies. There was also ¢ cenire for bio-
chemicals under CSIR. Some 300 biochemicals were produced, some
of them being exported.

(c) Potential of Plant Tissue Culture

Salient featura2s of on-going woix in this area wvere presented. Of
perticular relevance was the possibility of using clonal propagation
to produce biomass in large quantities. Around 500:106 tons/year
of elite eucalyptus couléd be produced if only 5% of the total forest
area in India (or 4 million hectares) would be used for this purpose.

(d) Alcohol Production from Remeweble Resources

In india there is a shortage of industrial alcohol, cwrrent production
. level is about 3x109 litres/year. However, there exists a strong
agricultural base for sugar production and hence, molasses in large
quantities are available for fermentation. The use of molasses for
alcohol production would be based in classical technmologies using
yeast strains. Technological improvements, howvever, could be made at
the level of reactor design (immobilized cells). In order to increase
produstivity, it would be also desirable to obtain yeast strains that
are more tolerant to ethanol than currently available strains. Finally,
it was stated that to develop economicel processes for the conversion
of ligurcellulosic material io alcohcl, it would be of the utmost
importance to use genetic engineering technologies for the cloming
of cellulase genes in yeast strains tkat are good ethanol producers.

The'bio-conversion of lignocellulosic materials into alcohol offers
room for development of indigenous technology. UNIDO is implementing
g8 project for the establishment of a pilot plant in the Philippines
that will process biomass with the aid of cellulose enzyme from the

fungus Trichoderma viride.
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At the end of the discussions it was noted that the on-going work

in India could be mobilized towards several goal-oriented projects
wvhich may contribute to the solution of problems in ragard to
population control, immunology, biomass, energy etc. The possibility
of India being able to supply other developing countries certain

restriction enzymes and fine chemicals was also taken note of.

ITI. REW DELHI, 7-8 JANUARY 1982

An exchange of views retwveen representatives of the scientific and
industrial c. amunities and the Govermment of India and the UNIDO Panel
of experts took place dw'ing the morning of 7 January 1982 st the Science
Centre of the Council for Scientific and Industrisl Resesarch.

The Chairman briefed the meeting on the discussion in Calcutta end
touched upon the steps taken in India in the fiald of bio-technology. A
Bio-technology Board had been constituted and facilities in existing
institutions were being strengthened. A committee had been set up to
consider the feasibility of establishing a national centre for microbial
technology. Thrust sreas had been identified and teams of scientists and
technologists had been formed to work on 3pecific defined areas.

The leader of the UNIDO team referred tc the opportumnities and
challenges offered by genetic engineering and bio-technology. In viev
of their vide-ranging potential, their applications had to be looked at
beyond short-term considerations of rate of return. Industry, national
laboratories and universities should join bhands in this task.

In the discussions that followed, it was recognized thst the whole
field of biology was moving rapidly and the largest number of scientists,
Journals and papers were at present in this field. Thanks to bio-technology,
the concept of factories may itself change in the long run and processes
involving lover temperatures, less capital and less pollution will be
developed. It was expected that by the year 2000 ninety per cemt cf carbon-
based chemicals will be manufactured through diological means. The application
of genetic engineeriag and bio-tecrnology geve risc to ¢ series of implicetions
extending to legal considerations as well as those of society, ethnics and
aesthetics. Developed countr-ies had already initiated long-term programmes.
Japan was already spending US$ 2.1 per capita on bio-technology, Canads
1.1, USA 0.6, Sveden 0.5 and UK 0.1.
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A wide range of applications were possible irn developing countries.
Multifaceted applications of genetic engineering and bio-technology would
a~ise from the interaction betveen social needs and market forces. The
developing countries could benefit from the new technology if they wvere
prepared; otherwise they were in danger of being exploited. Support to
bio-technology could be through a variety of actions such as support to
basic research, general support to the discipline of biology; training
and exchange of experience among perscnnel; policy measures; organizstiorn

and infrastructure; goal-oriented projects and financial resources.

Indis wes well placey to utilize technological advances in bio-
technology in view of its large sciemtific infrastructure. Historically,
it had developed a fermemiation industry through forward and backward
linkages vith other industries. For exsmple, the sugar industry gave rise
to molasses, the textile industry required starch and the leather industry
required enzymes, There was experience in production of antibiotics and !
animal vaccines as also in plant breeding. Microbiological, plant and i
virus culture collections existed.

In addition to this modest but valuable experience, India had the
necessary rav materials, market, production capacity and infrastructure
f&r bio-technology. Raw material collection could be done at a low cost
and recycling was possible. This was conducive to low-cost production on
e dispersed viu:i%. Indis needs nine milliion tons of nitrogen requiring
nine mil: iar torz »f hydrocarbons. Nev investments for synthetic fertilizer
production wers »stimated at four million dollers. 15 per cent of synthetic
fertilizer was lost during application. Hence the potential for biofertilizers
wvas great. There vere likewise possibilities for applications in improving
human ani animal health. There were good possibilities ui production for
exports of hormones and vaccines. The cost of keeping animal houses in
Indi¢ vas one twentyfifth of the cost in the United States. Possible
applisations included increase of milk yield and cattle through direct
hormonal control and induced hibermaticn of animals, with reduced metabolism.

Though Indie had a substantial chemical industry base the micro-
biological applications had so far been limited. However, the potential
was vast. Production of ethanol could be substantial if cellulosic materials
vere used. Big petrochemical complexes might not then be needed.




|

-6 -

There were, of course, problems in the application of bio-technolcgy
in India. Existing units were not necessarily viable and cost-effective
and may need revamping. For new spplications, orders of magnitude of
investment might be substantial and the obsolescence rate high. Existing
technologies would be displaced. There wvas no agency for technology
transfer in this field. The patent policy required examipation. Guidelines
for the clearance of products from the points of view of health and safety
would have to be evolved. Questions relating to licensing the results of
research also needed examinsation.

Marketing of bio-technology products also regquired consideration.
Deme1d for bio-techmology products should be there if industry had to be
interested. It may be easier to start wit: those prcducts which do not .
require sc.fety testing, for example diagnostic kits. Research private
industry i1 this field was practically non-existent. Industry could not
go in for too costly R and D programmes and long-lead times. In this context
it wes mentioned that there was a "language tarrier"” betwveen science and
industry.

The meeting welcomed the important steps initiated by the Govermment
of India to facilitate the development and applicatica of bio-technology

"in India. Participants made several suggestions to furtner advance the

efforts in India. These included:

1

(a) The constitution of the Bio-technology BEoard should be followved by
further steps and a deteailed plan cf activities published. The Boerd
may have an executive cell to expedite a(+ivities ip this field.

(b) A technology transfer agency for bio-technology may be established.

(¢) Interdisciplinary groups should be establishea t. examine bio-technology
applications on the lines of the NCST Groups.

(d) Consideration may be given to the question whether patents and know-~how
in this area should not be made national properties.

(e) Govermment should encourage manufacture of products involving
application c¢f bio-technology. There should be agresd plans for
production and R and D in this sector with qualitative and quantitative
objectives accompanied by monitoring mechanisms. Feasibility studies

for vio-technology projects should be initiated.

RS
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(£} Curricula in schools and universities should be sirengihene
regard to disciplines having a bearing on bio-technology. Specialized
one-year courses may be started. Fellowships should be provided and

international exchange promoted.

(g) Bio-technology should be popularized. A journal on bio-technology
development may be started. State-of-the-art reports should be
published.

(b} Bio-technology applications in the areas of energy and utilization
of by-products and effluents should be ziven attention.

{i) Culture collections and similar fecilities should t.e increased.

The meeting took note cf the activities of UNIDO ir this field.

It wvas ‘uggested that UKIDO assist the developing countries in ihe several
aspects of development and application of genetic ergineering and bio-
technology and in particular in strengthening requisite national techno-
logical capacities. A viev wms expressed that the proposed International
Centre for Genetic Engineering and Bio-technology should concern itself
wvith technology development and adaptation. UNIDO was requested to vrovide
assistance in regard to training through fellowships and other facilities.
UNIDO, it was suggested, may promote the development of small-scale model

fermentors and their use in developing countries.

IV. MEETING WITE THE EXTERNAL AFFATRS MINISTER

The UNIDO team and some of the Indian participants had a dbrief meeting
with the External Affairs Minister, H.E. Mr. P.V. Narasimha Rau. The Minister
referred to the steps taken by the Indian Govermmez: in the field of bio-
technology and stated that a major concern of developing countries was how
to keep up-to-date and not get left out of the on-going developments. He
s2id India would be interested in particular in technologies that were
neutral to scale.

Prof. Hedén, ou behalf of the UNIDO team, informed the Minister that
one advantage of bio-technology for developing countries was that it lent
itself to small-scale, decentralized production. There was also scope for
co-operation among developving countries in this field. Prof. Hedén also briefly
reported on the interest expressed by several countries in the International
Centre for Genetic Engineering and Bio-technology.







ARNEX I

Agendae of the Meetinegs ir India

Calcutte, 5 Januery 1982

Cheirmen: Dr. V. Remalingaswanmy, D.G., I.C.M.K.

12.00 - 12.30 Opening Session

- Welcome by Prof. E.K. Bachhawat

- Opening remarks by Cheirman

- Background of the visit of the 'IDC
team Ly the leader

12.3C - 13.00 hévences in and Applicatiors of Genetic Engineering
Presentation by URIDO (Pref. Narang)

13.00 - 23.30 Discussion on the presentation

13.30 - 1k.00 Advences in and application of Immuno-Technology
Presentation by Dr. G.P. Talwar

1L.00 - 1k.30 Discussion on the presentation

1L.30 - 15.00 Advances in and Applicatica of Enzyme Eng1neer1ng

Presentation by UKIDO (Dr. D. McConnell)
15.00 - 15.30 Discussion on the presentation

15.30 - 16.00 Advances in and Application of Tissue Culture
Presentation by Dr. Mascaranhas

16.00 - 16.30 Discussion on the presentation

16.30 - 17.00 Advences in and Application of Photo-Synthesis
Presentation by Dr. P. Mohanti

17.00 - 17.30 Discussion on the presentation

17.30 - 18.00 Advances in and Application of Alcohol producticn

Presentation by Dr. Ramachandran
18.00 - 18.30 Discussion on the presentation

18.30 - 19.00 Closing remarks by Chairman




- 10 -

wew Delhni, 7 January 1982
Cheirman Dr. V. Ramelingaswamy, D.G., Z.C.M.4.
€.02 - 9.1¢C Welcome by Director-Generel, CSIR
2.1C - 0.3¢C Opening remarks by Chzirman
Session I Formzl Presentations on
9.3C - 10.10 "Implications and Aprlications of Bio-technology with
spvecigl reference to Indie and other developing
countries"
9.30 - 9.50 (2) Speaker: Prof. Carl-GOran Hedén, UKRIDO Team
9.50 - 10.10 (v) Speaker: Dr. P.M. Bhargave, Director, C.C..E.
10.10 - 10.40 "Prospects and problems of Industrial Applications
of Bio-technology in India"
Speaker: Dr. S. Varadearajen, Chairr.., EIL, New Delhi
10.40 - 11.00 Tea Bresak
Session II Discussion
11.00 - 12.00 Discussion on the formal presentations
12.00 - 13.15 Comments and remarks by Indien participants on general
issues relasted to bio-technology
13.15 - 13.25 Summing up by the Chairman
13.25 - 13.30C Closing remarks by Director-General, CSIR

8 Jenuary efternoon and © January 1982

Meetings of UNIDO's Tearm with representatives of the Bio-technology Board
Cheirman: Dr. G.S. Sidhu, Director-General of CSIR
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L, Particivants from Indie

Dr. Z.X. Bachhawat

Director

Indian Institute of Chermical Riclo
4, Raje Mallik Road

Calcutta TO0032

Dr. F.M. Bhargeves

Head

Centre for Cellular !M:lecular
Regionel Reseerch Laboratory
Hyde—-abad 500000

Mr, R.M. Chopra

Adéitional Secretary

Ministry of Industry

Department of Industriel Development
Udyog Bhaven

Yew Delhi 110011

®rof. V.L. Chopra

Indian Agriculture Research Institute
Pusa

Wew Delhi 110012

Mr. KE.X. Des

Jawaharlal Nehru University
New Mehrouli Road

Kew Delhi 110057

. M.L. Dhar

81, Pamposh Enclave
Greater Kailash 1
New delhi 110048

Mr. K. Dharmelingam
Reader

Cell Biology

Meduraei Kemraj University
Madurei 625021

Dr. C.7. Geutan

Director General

Indian Council of Agricultural Research
Krishi Bhavan

New Deini 110001
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Dr. Shri Gherpors
Yizdusten antit _oties Research Centre
“imori, Foone

Mx., S.Y. Ghesh

Secretary

Ministry of Industry

Devt. ¢f Industiriel Develovmen:
Udvoc Ehaven

New Delhi 110011

Prof. ¥.S. Gopzlkrishan

Indian Institute of Technclogy
Heuz Fnes

New Delki 110016

M-. K.F. Gopinath

Indien Institute of Science
Bangalore 560012

. X.P. Gupte

Senior Deputy Director
Indien Couneil of Medical Research
Ansari Nagear

New Delhi 110016

Mr. K.M. Johary

Head

International Division
CSIR, i Marg

New Delhi

M. A.P. Joshi

Indian Institute of Technology
Hauz Khes

New Delhi 110016

Mr, Sushil Kumer

Indian Agricultural Research Institute
(FRL)

Pusa

Nev Delhi 110012

Mr. Hityas Nand

Director

Central Drug Research Institute
Chatter Menzil

P,0. Box 173

Lucknow

Mr., N.¥%. Notani

Bnabha Atomic Research Centre
Tromby

Bombay 40025

¥, K.S. Rejarn

Secretery (7.D.)

Depz. of Industirial Development
MYinistry of Industry

Yévog Bnavan

New Delhi 1l
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>, &. Ramachangran
The 3engel Imurity Co. Lté.
152, Lanin Sereni Road
Ce.cutte 7003013

Y-, V. Remelingesweri

Director General

Indian Council of Medical Reseerch
Ansari Nagar

New Delhi 110016

Dr. Rapjeker

Biochemistry Division
Naztionel Chemicel Ieborstory
Pune 412007

M. A.M. Reo

Adéitionel Industrial Adviser
Dept. of Injustrial Development
Ministry of Industry

Udyog Bhavan

NHew Delhi 110011

Mrs. Madhuri Shah

(Cheirman)

University Grants Commission
Bahadur Shah Zefar lerg

New Delhi 110002

Mrs. Archana Sharme

Prof. of Botany

Ceicutta University

25, BallvgunJ Circuler Road
Celcutte

Mr, G.S. Sidhu

Director General

Council of Scientific and Industriel
Research

Rafi Marg

New Delki 110001

Mr, C. Sivaramer

Deputy DTirector ani Heed
Biochemistry Division
Netional Chemicel Laboratory
Pune
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3. UIDl's Mission

Prof. Amad Sukneri

Ccld Soring Zerbor Levoretory
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Nev York 1172k
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Prof. Ananda Chakraberty

Dengriment of Microtioclogy enéd
Immmologyr

University of Illiryis &t %he
Medical Centre

235 S. VWolcott Street

Chicago, Tllinois 60632

U.S.A.

Dr. David McConnell
Devartment of Genetics
Trinity College
Unviersity of Dublin
Lincolrn Place Gate
Dublin 2

TRELAND

Y. Gangedhar S. Gouri

Director

Division for Industriel Studies, UNIDC
Vienns, Austris

Prof. Cerl-GSran Hedén
Karolinska Institute:
Bakteriologiske Institutionen
10k 01 Stockholm 60

SWEDEN

M. Alejandro Herrero-Molina

Industrial Development Officer

Development and Transfer of Techr
Branch, UNIDO

Vienna, Austria

Dr. Paul Hung

General lMarager

Genetics Division

Bethesde Research Laboratories Inc.
87/7 Grovemont Cirecle

©.0.Box 577

Gaithersburg, MHaryland 20760

U.S.A.

o, Vafe Kamel

Inéustrial Develovment Cf%icer

Development end Transfer of Technology
Branck, UNIDD

Viennsa, Ausirie
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Prof. Rey Wu
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Cornell University
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Tiew York 1853
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