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Cloning
Better
Futures?

What role can biotechnology play in Muslim countries?
Munawar Ahmad Anees fries to onswer the
question by looking at how expatriates monaged fo

establish an advance centre

Pakistan

for molecular biology in

CONTEMPORARY criticism of the
‘heroig’ science has yielded o few new
terms, most heard of which is perhaps
the ‘appropriate technology’. This
term has often besn used in the
context of economic progress as linked
to scieatific and technical develop-
menl, especially in relation to Asian
and African regions. x

Appropriate technology was prop-
osed as a labour-saving, environmen-
tally safe, need-related way of doing
things scientific. For these countries, it
was also viewed as an alternative to
avoid the cultural impetus that was
supposedly a part of technology trans-
fer from the North. Till recently,
debate on appropriate technology has
remained a theoretical show with little
practical results either for the western
science of its southern users. Progress
was restricted 1o areas such as the
development of solar emergy, biogas,
gasohol, and to some extent, increased
use of bio-degradable insecticides for
agricultural productivity. Biotechnolo-
BY, morphologically giving a sense of
modern day high-tech, is perhaps the
only “approprinte technology' that
almost meets the criteria establised by
proponents of the allernative science
With much ado with high-speed, com-
puterized, electronic gadgetary, or
causing any major environmental dis-
ruptions, it can be gainfully employed
in a number of technical pursuits to
bolster economic progress,

Within @ short span of less than o
decade, it has become a lucrative
industry, attracting trading on the
stock market. By the end of next
decade, biotechnological products are
projected to fetch a $100-150bn mar-
kel every year

Biotechnology has  very ancient
roots. For centuries, human societies
hiuve employed the technigue of hybri-
dization. The development of new
strains of plants and varieties of many
domesticated animals through cross-
breeding has bean a common feature
of agricultural settlements. These enrly

1n

attemmpts to alter the genetic make-up
of living organisms were carried out
without an exact idea of the mechan-
ism of genetic transmission. Hybridiza-
tion thus continued as one of the folk
practices in both primitive farming and
animal husbandry, In many parts of
Asia and Africa, it is still pursued in
the light of traditionnl practice. While
mules were still being sought as a
hybrid, a powerful new inter-
disciplinary tool was coming of age
that would ‘completely revolutionise
muny of the age-old practices in

medicine, agriculture, forestry, animal
husbandry and industrial production,
This new hybrid of modemn science is

varfantly known as genetic enginesr-
ing, biotechnology, gene cloning, or
recombinant DINA technology:

Since the discovery of the molecular
configuration of DNA (Deoxyribo
Mucleic Acd) pearly three decades
age by J D Watson and F H C Crick,
spectocular advances have been made
in the arez of genclic enginesnng.
Some of these landmarks are: the

discovery of DNA-regulated/RNAG
mediated mechanism of protein synthe
esis, artificial synthesis of the. fint
futictional DNA, commercial prodic: Vs
tion of human insulin by gentlk;-'?
engineering of bacterial cells, - and 68
more recently, the construction of fir= {8
functional artificial chromosome, |+ =38

The genetic blueprint of livingyiih
organisms is carried by, their DNA 88
The unfolding of its macromoleculur |
structure determines the genetic tfain’
of biclogical species. Any change in"j§
the DNA structure is later translated 200
as penetic mutation that s inh:ﬁ::da]:];.ul.
the progeny. The power of biotech, =88
nological procedure lies in that it giyes =&
an almost free rein 1o gene tinkening) (K
ranging from micro-arganisms to; hu-5
man beings. . T

Employing techniques from a nufm-
ber of scientific disciplines such L
biochemistry, microbiology and jen- -1
zymology, the  hiotechnologicl =5
method commences with the 1pijt't_|;ﬁg'&||i_
up of specific segments of moleculi =54
strands of DNA. This is achieved .w_iili:'ﬁ"l
the help of special chemicals known ds 8
restriction enzymes. Anothes family il
enzymes, lignses, are next utilized:fo = 2l
incorporate the DNA segments infp 1=
the naturally-oceurring extrn S
chramosomal DNA  particles (plas- 588
mids). The plasmids are then injected .7
into a suitable host micro-organism ;i
which starts producing the desired 7 'r,‘
item under the command of inserted HEs
DNA. The final product of this clon-

il

ing method is isolated as a I:iu-pru_{luq__;-:T

T

1

made possible through genetic eg- tfdﬁ
Eineering, |
The procedural simplicity. of i

biotechnology only betrays the Qw2
some power of genetic engineering |l <&
recent  years, ample evidence fias SufE
accumulated to show the application =
of genetic engineering in solving prob.— 1.
lems of human concern, For instance, =3
the hormone somatostatin is consi- 20
dered one of the agents effestive & &
against nsulin-dependent diabetes and 554
acute pancreatitis. The chemically 235
synthesized hormone has a price of 5
nearly $30,000/gram. Genetically .en- "I,F
gineered productinn of somatostatin 27
has brought down the price to o mess )
$300) gram. il

Biotechnological procedure has bean
employed  in ather health-related -
fizlds, such as the production of
interferon for treating breast cancet
hepatitis and influenza, or chemicals
effective against lung and brain con-
cer. Vaccines against some of the
infectious diseases like malaria could
not be far away.

In boosting agricultural productivity,
ofe of the prime targets for applica-
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tion of biotechnology is the production
of bacterial strains for nitrogen fixa-
tion. In the United States, where
nitrogen fertilisers alone cost nearly
52.5bn every year, a genetically en-
gmeered supply of atmospheric nit-
mogen could make agriculture more
cost-effective and far less injurious 1o
living environments,

Success has been achieved in pro-
ducing salinity-tolerant DNA that will
fnd wide application in agricullure.
For example, bacteria could be geneti-
cally programmed to stimulate tomato
growth in sen water. Similarly, prog-
rammed microwrganisms could be ig.
carporated for the production of high-
yield, disesse-resistant crops. Among
many of the industrial applications of
penclic enginesring, “ulcro-organisms
are being utilised for the extraction of
commercially important elemeants. Sye.
ceds has been reported for the initial
enrichment of precious metals ke
uranium and gold, An oil-eating mic-
robe hns already been produced as g
result of genstic engineering, boosting
safeguards  against  environmental
pollution: In a number of laborataries,
wotk continues for more ingenious
applications of genatic engineering in
preatly diversified fields,

With all its glamour, dees genetic
engineering offer any realistic solution
to the problems of economic develop-
ment in Asian and African regions? [y
it a technology appropriate for new

initintives in economic production? Do-

these countries: have an adequate
infrastructure to support research and
development o the field of genetic
engineering? Answers to these fques-
tions appear to be in the affirmative, if
one looks at the example of Pakistan
where o bold new effurt has jsut been
launched to capitalise on the gains of
bintechnology.

Like the technigue of hiutcchuuipgy
itself, the idea of its promotion came
to Pakistan from abroad - but from

- Pakistanis living in foreign countries

who, In consultation with 1 few Iocals,
conceived the potential of genetic
engineering for national development
The rapidity with which this iden has
been translated into reality is o marve-
lous  achievement, giver that
burenucratic reluctunce scored its awn
fatality when the world's first interna.
lional centre for genetic engineering
and biotechnalagy, sponséred by the
United Mations Industrial Develop-
memt Crganisation (UNTDO), failed 1o
be established because Pakistan could
nat mest even the basic conditions |
down by UNIDO,

Four years ago, under the National
Pool sclieme, a  Pakistani-

ineutky, My (GRS

fi L=

Canadian, Dr Anwar MNasim, travelled
to Pakistan for a five-week visit 1 {he
Nuclzar Institute of Agriculture and
Biology (NIAB), Faisalabad, on a
teaching mssignment ralated to genetic
engineering and recombinant DNA.
While Dr Nasim was engaged in these
schiolarly pursiits, he envigioned a
national mstitute of peneric enimeer-
ing for Pakistan. Dr Nasim enlisted

the support of Dr Mujtaba Nagui and.

Dr Sheikh Rinzuddin, both of NIAR
and Dr Amir Mubammad of Pakistan
Agricultural  Ressarch Council. He
went oo to impress upon T Mubam-
mad Afaal (presently Minister for
Education, the then Chairman of the
University Grants Commission) the
fieed for such an institution to prom-
ote a specific type of research and
development with relevance 1o nution-
al economic progress. Academiciang
were receplive tao his ideas but i

would take a couple more yearn for
Masim's dream to become reality

Back - ot the Nationgl Hesearch
Council of Canada, where Mazim
engoges in research on DNA insertion
into yeast for the development  of
industrially useful _strains, he con-
tinued to pursue hid idea of promoting
genetic. research and development in
Pokistan, In the US, he found another
Pakistani, Dt Ahmed | Bukhari of
Cold  Spring  Harbor Laborataries,
Mew York, who fully shared  hLis
vision. Having pathered o fow like-
minded persons and  generated o
genuine  interest i biotechalogy,
Nasim and Bukhari were well an their
way (o creating a national forum. In
December 1983, Dr Bukhari organised
the International Workshop of Bactor
iophage MU a3 a prefude 1o genaric
research in Pakistan Unfortunately D
Bukhari died two weeks afier the
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One more tool

exploitation?

for

John Madeley looks at a new study which warns develop-

ing countries about the dangers inherent in the biorevelution

ACROSS weslern Euwrgpe ang  north
Amefica loday, a new typa ol business
company it starling up, The tite of thezs
finma s lksly 1o nclude the thres fefars
hie” and they have one gvarriding aim
in frind 1o take advantage of 8 royoly
hon of the 1980 - the snommous
oppotunilbas thal t.-lf:rﬁcr'rclr:rf;y s pre-
=T

Mamy of ma fims are specilically
concemed with agriculture, for i is hers
whare the Hiorevolution s fikely to have
s most profound impacl, A Ecenily
|2unched Britigh firm says, “the comany
Fas Deen lmmched lo =xploll the fast
growing area of biglogical products for
crop pralectun and peals, which carry
fiumnan dissass.”

dalning hE new mdapendent firma arne
ihe trarmnatiohal agro-chemical giants
Shell, Mansanto, Duport, Plizer, Upjohin
anid Sapdoz Have all femed specialist
lepanmenis o explot biotechnalogy. In

e US B3 o the 500 largest trans-
ratmongl g Bave now  Become In
nilven in tetechnohogy

Whelher they s large or smail rmost
tirms have their sights bayend thair own
notonal Doundarias A growing numbsr
ol weslsm firms will 1his year be kniock:
ing al the door of Ihe Third Waorld
gEmamments snd suggesting that ey
mghl b abile to help them owercomae
sme prégsng agricultural pioblams

In Thirg World couyntries by conirasi,
lhera gfe l=w indigenous  enjerprisas
eilher pubiic of preila, Busl have gasran
up o he  lechnology :
slihough gama Emmenle hay

O e wvolylng universities
pblie Insthutions  and  stape
mvned Compadigs * e

Binlechnology 18 now davelomng very
fas] ard s hkaly W express jisell 0 a
grewang wave of appl ng. The binre-
velution has "ihe polential to bring abod

r changas In lechnoicgy to haip

e of the most crucial problems

tha Third World, particulany
al tond®, say David Dembs
e Diag and Werd Morehoune of
MHaw Yaik-basad Inlernational Cenltre
for Livw in Developrent «
dangar ¢ ' ([
thal the  lachnology
E ol ExXatanan

ool far mora

cEnpla af the devano.

The smrevolution

Hesyiidar g ?,"i,..l'g:

ns# lor new possit

E T
tanl, al the

Mg couning

*The Third World is conlroniad by a
VErIng deéemema n biolechnology” say

Daembe, Dias and Moratouse “On the
ope hand, spphcations. ol this BEhroko.
v cifer mportant and significant oppor
lurities 13 Incréase agriculliral produs
ity and mee!l human needs. On the
other hand, the path  gfang  which
Blotechrodogy 18 dessioging, primarnity ln
the Industrial counfres. makes || very
lieaty 1hal (he diffugion ol thesa technalis
gies will rave advatsa Impasts on Thing
World countiss

They bDebeve hat ore o e most
disturbing mEzpacts of iotechnalogy s
thie way 1 48 Leng “preatissd” and
becoming Withclrawn “lriom Wl very

lzfge body ol techroldgi=s which am
pant ol i pubifc cormmons.” Methods of
privatlsation Irivotes 8 varlsty of procas.
geq, they say, thah resull in & resource; a
presches!, or g techpology Bsing maved
[rem out of the public domain snd Into
el {and often Ihe dwrarship) of
hands. Individusl or ' corponsis

Prlvaliealion fnevitabdy cres R
leme ol acoegs. What was onpa freoly
accasgihig becomey SCCassibls ogniy
Jder restricled cgadifions which are
ofter) onerous and coally. For the Thard
arld coadl  naan . even grealar
ncdoglcal  degehdahce wasterh
tma hMave e sacrats and the patanis

=

Third World governments, larmers ate
will be olered packaged lechnologiss e 1
which may beesXpensive and Ingppmprls &
ale: ;

Weslarn sesd companies, lor eesm. o
ple; have alfeady patented new high
ylaiding wareties of seeds - making
Ihem available to Third World countrise
bl only.at a cost

Privatisation also means thi! most of
the ressarch &nd  development inlo
hiotechnology 1= beiny diregtad 1o the
commarsdl products end processes (o
which a protilable demand exiitts, Thers
Is lesa concsm lor products of Intarest
primatily to developing countries be
cause even though the damand may ba
@reaf, they cannol pay enciagh

Many ol the pressing nesds of de-
WEIORING countries gre idea! subjecty for
medarmn  biolechnology - vaccimea

agamsl tropicsl disasses.  probein.rish
lood sources, altemalve energy  efc

Blesmass  conversion technologlss are, al
present. nol ecomamically atiractive 1o
bistechnology companies In the indus-
trmiized countries. even though they are:
of great impottance o developing coun-
frigs

Il blstechnology can help develaping
couniriss, it mighl siEo lose them axpon
markets Sugar producting counires, for
example, will loss out dua to e growih
in the waa of hign fruciose com sweaten-
er, which has be=sn doveloped wilh
enzyme echnaiegy. || & estimated 1hal
by 1585 com swealene:ss will have
capiured 10% of |he wold awsalansr
matket THe curment wirli sugar ghut will
tontinue Snd womsan, the reaull will be
he displacemant of an export crop for
Sugar praducing Third Waorld countries
ard hardship i people who work in the
sugar fralds

As developmian! in blotechnolegy pro
cead, the markiets ke many of fha Thirg
Worid's primary products will b sioded
expect Dambo, Dizs ang Morahouse:
anpifier lorm o displacemant
mEams parioulamy ireguitnbis, hey SHY
— whan lszue culture lechrology is-
placas a tradilional industry 6 which
plants ars 1 e ol & charmatall or

Yai

pharmacsutical an (e devamping
country will  produce the compound

through tisspe cullure. But ihey will not
vaually reap any of the momsiany be-
nafils resylting. from 1 use. On the
contrary, the radiionsl indutdiry In sch
3 cuuntry will see i3 share N the warld
marke! dwindie and the firal reuull might
gwan ba thal the onginal producer conltry
may be lomed W00 mped emo ke
diavaioped country R Fi @ CLHT-
ity thal 1) formely =

The BElorsvsiulian could allow idr ¢
be devaioped ruld Benel
the poorest = high' vielding strama of
va, far example Third World coune
trigd could raceive considerabis benalll
the memalonal  rasesncn
IGAnIEALONS The agplicatio o
bDiotachnotogy at the Migenar-bessd |n
termational Institute of Tr
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ture Iz leading to the development of
NEW asoavn gaeds

Cassava normally yields fammers about
& lone @ hectare, Using biokechnologhc-
&l krowledge, several houssnd diffetent
seedlings o cassava were cloned at
ITA & develap stralrs that was both
high yisiding and disease resistant The
new sitaing are showing greal promise
and in tests without lediliser are yinlding
belwean 15 and 25 tonnes per hectare

TThitd Winld  governments may be
lemipted o feal that they want no:par in
the bloravalution”, say Dembo, Dias and
Morehouse. *This howevsr would  ba
impractica! and undasirable There can
be lew “innocent bysianders® a5 lar ag
this revtslution i concemed - countries
will be alfecied, ever Il they choose net
to have anyihing to do with it. To mes
Iha challenge, Third Weird gavernmants
must @ive high prignty o developing
indigenous capsbifies.  Publie mactsr
inglitutions. mus! be strengthared o
#nable lhem 1o be on equal terms with
foreign TN, ;

Policles and sirategios must be de-
vized by Third World govamments which
Felp thelt countries and people o chitaln
fraomum Denefil, say Dembo, Oias and
Morehouge, and thay poinl oul (Fat some
factars ars-in thelr lavour, “The soientific
basriers to entry are less with bictechnol-
GOy than (hey are In mary ofhar arens A
Third World governmant Is in a redativaly
sirong biargaining posibon with ThCs — it
foreign  compapies wan! 1o devalop
blotechnology in 8 developing country
ther It I3 up o ive government of [hat
country 1o name its tarmg.

The Intermational system nesds atrang-
thening, they bedeve, 1o enabia It o aot
an ar allernative tn the private sector lor
Thiret World accese o bictechmalogy A
key camponent of such an intemational
Byslem would be an Inlemational agrse-
ment that govems access, an aquilable
twrens o all countrles to plant fermtic
resources, Third Waorld counttles nead o
De active In gromoting sirategies 1o
pravarve  and shiengthen  inlemational
agricullural ressarch centres, including
the: newly formad International Cantre feer
Genetic Enginesning and Bintschnology.

Given |he charactsr of blotechnmlogy,
it 18 imparant thal developihg counines
have access o the information which
can foip Ihem maka (he best possible
cholces, say Dembo, Dies and Mars
housa. Waestarm goveriments and THCS
Wil have access o thal inlommation:
Third Weorld Insttufions must be abie s
mateh them. “The protifer of bringing
the benafits of bintechnology to the Thirg
Warld rernamne acute 2nd seems unlikaly
tz ba salved ynless the Third World can
aGavaion Indigenous bistechnology caps
billities =

* The apihors detatled sitedy. “The Bigre-
rafutton and e Third World™ can be
altigined  frem: The Intermations! Cenpre
for Law in Dewtlopment, 777 UN Plaza

T8 New YVork LS4 _)

gy, Moy 1983

workshop,

Nosim and others soon realised that
lack of adequate scientific manpower
and resources would block the way to
their rather ambitious project of o
nationnl institute. They then sertled
for less, in the hope that o smaller
beginning would ultimately grow while
proving its worth on the way, This
time, support for a centre for adv-
anced study in molecular biglogy was
fortheoming, bringing recognition to
the gigantic efforts of these few. The
University of Punjab formally estab-
lished the centre on the occasion of its
ceatenary celebrations in 1983, with its
library named after Dr  Ahmed
Bukhari, The library was inaugurated
in October 1984 by the Nobel Laare-
ate, Dr ] D Watdon.

Within a peried of less than twao
vears, the centre has achieved a great
reputation. In October 1984, a week
lomg international symposium-
workshop on the applications of gene-
ic engineering to hasic biclogy and
agriculture was held in Labore, with
the participation of renowned scholors
from many countries, The keynote
address was delivered by Dr 1 D
Watson, the eo-discoverer of the helic-
al structure of DNA. The papers
centre on the subject of DNA replica-
tion and repair, restriction modificn-
ton and their implications for agri-
cultural research. General Muhammed
Zia-ul-Haq, President of Pakistan, hos
beerl very supportive of the project
and aven took the time to grest the
sympesitun participants. Dr £ M [bne
Basa (presently one of the directors at
ISESCD, Rabat, the then vice-
chancellor of the umiversity) fully
biacked the centre by providing com-
plete logistic suppart

The Centre for Advance Study in
Molecular Bioloy is now equipped to
conduct doctoral research and training
courses and to embark on frontiers of
research in gepetic restiction, med-
ification, emzymology, gene function,
nucleic weids and the development of
genelic transfer materals for bacterinl
and viral Insections, Its research prog-
ramme 15 geared 1o find applications
of genetic research for agricultural and
wille industrial vies

Thoughtful planning seens to be
working behind the centre’s resesrch
and sdministrative structure. A fve-
year acton plan for biotechnology
ready, with a committee for the
determination of national priorites,
headed by Dr Anwar Nasim, Overall
control of the centre is in the hands of
a board of governors, inclusive of five
prominent scientists, two expatrinle
scientists, twe  industrialists and the
director.

Prior wmurtiage littwean indusiry and
research and development establish
ments in Pakistan, as exemplified by
the Pakistan Council of Sclentific and
Industrinl Research (PCSIR) hat pot
been a happy one — perhaps hecause
of hnancial constraints or a general
apathy’ and disbelief in science. Tha
present re-marmings with new fices jg o
great challenge for a mutually benefi-
cial existence between science amd
industry and science and government
in Pakistan - n tradition that {4 not so
well established in that country

Pakistan’s future economic progress
is now linked to how she fares in the
area of genetic enginecring ond how
soon the burden of sconomic futures is
transferred from muoles o molecular
biologists and penetic enginesss, Tl
application of hiatechnology will not
stay confined to the econpmic domain
It will have its impaet on other societal
structures, especially the valye-relatp:d
issues involved i genatic experinenti-
tion an human beings

Pakistan has been successful, agsingt
many edds, in establishing dn lmpor-
tant centre for research in moleculsr
biology that needs to be supported Ty
ather Muslim countries. a5 well ot
emulnted on thetr own soil. An fnter-
vitional' debate among Muslim sciens
usts: on value clarification in genetic
enginiesring could be 5 good starting
point. for such int=rnational CoOper-
tion.
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