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by Atiur Rahman

he science has given man
greal poweer. The new era will
dawn only i/ this power is
wtihised Jor all members of the
soctety. That era has now come.
Men will have to commit that
this power will be engaged for
work. for ethics, and for sus-
[Rabindranath
Tagore. Collective Works of
I;mi:-_[;g;_il.ﬂmmlnl. Volume 14, P
366

> WE ARE past the
millennial turn, it is
becoming increasingly

clearer that the world has
adready undergone
monumental changes during
the last lwo decades or so. Many
more lar-reaching and deep-
rooled changes are in the offing,
Souuith Asia (oo has been
touched, though marginally, by
these unprecedented changes.
The greatest change has per-
haps been in the area ol com-
munication, particularly in
information technology (IT).
The development of IT has wilt-.
nessed unprecedented conver-
gence of telecommunications,
computers and audio-visual
technologies. "'The business IS
going to change more in the
next ten yvears than it has in the
last fifty years,” predicts Bill
Gates (1999) while talking aboul
{he information revolulion
which is already on due to rapid
digitisation of the communica-
tion system. According to Gates
1 new architecture of informa-
tion system is emerging step by
step which will save time,
monev and energy leading into
a ‘new era of lifestyle and econ-
omy. The impact of this techno-

logical explosion will indeed be
lar reaching and widespread. It
will creale new opportunities
lor a new kind of market par-
ticularly in the fields of multi-
media, linance and education
with significant impact on the
quality of life. Even the poor
can benelit from these new op-
portunities if there Is a co-ordi-
nated policy intervention in
favour ol them.

countries took a century or
more. The opportunities al-
reacdy created in this fleld have
slarted breaking down the bar-
riers of time and geogrnphr.
Individual companies have al-
ready started using IT as a
strategic tool for new J;enera-
tion of business and industrial-
isation. The cost of IT Is falling
every day and even a small
company in a developing coun-

the challenge remains as how to
make a shift from the raw mna-
terial based economy to ‘he
knowledge- and information-
based economy for the entire
South Asia bringing about a
flourishing state of overall hu-
man creativity and co-opera-
tion instead of mere affluent
material consumption by a few
We are looking forward to an
economic system for the entire

7

In Bangladesh, there at best 30,000 Internet connec-
tions now. This may go up to one million by 2003. But to
achieve this goal, we need to increase the telephone
lines dramatically, have access to the existing fibre-op-
tic backbones (now denied by the bureaucratic complex-
ities) and reduce the fees for Internet user drastically.

F

It has more or less been es-
tablished that there exists a
positive relationship between
communication and develop-
ment. Introduction of IT does in
lact help create greater level ol
communication. The informa-
tion which follows contributes
iowards higher productivity,
¢lliciency. value addition and
improved lilestyles. A grealer
control over IT can, therelore.
help even the late-comers in the
lield ol development In
leaplrogging aheac and thus
uplift their status in decades
compared to what industrial

(ry like Bangladesh now can
acquire glolmT systems and per-
form as well as a large company
i a developed country. How
ever, the biggest constraint Lo
such a possibility is absence ol
well-developed infrastructure.
If we really want to develop our-
selves as a knowledge society we
have to apply knowledge and
network human intelligence in
a more co-ordinated way.
Some pockets of South Asia
(e. g. Bangalore in India) have
already been able to respond
ositively to the imperatives of
Ennwledge economy. However,

South Asia where inlormation
will become the core of the soci-
e¢ly's needs. Inlormation as an
economic product will then ex-
ceed poods, energy and services
in importance. The quality of
life, prospects for social change
and economic development will
mostly depend on information
and its multifaceted uses where
telecommunication will be the
key player. The presence of
computers, lelephone, cellular
phone will then determine
strategically the value addition
to the economy. The spread of e-
commerce will be a determining

factor in such an informatlon
soclety.

The extent to which a coun-
t"ly can provide Its citizens with
IT and multi-media capablilities
depends to a large extent on the
level of education, access Lo in-
frastructure (like fibre-optic
backbone, dense networking of
information providers and
users, access to Information
highways) and the commitment

- —

ol the policy makers for a
change. 'lgh: owth of informa-
tion labour force is dependent
on the willingness of the policy

‘makers to take up challenge [or

a change and prcﬁarcdness for
co-operating with the neigh-
bours to work for a change.
Only then a bigger share of the
global space of information
will be attainable bK are fiorll}
u
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Imperatives for stronger South Asian co-operation in IT

for olher global actors. The tele-
uciworking, distance learning,
remote business processinF.
clectronic conferencing, sofl-
ware development and expert-
ing knowledge-based products
can easily be enhanced through
co-operation. Such co-opera-
tion can ¥rovlde a wider plat-
form for IT market and greater
level of confidence among both

which then can work as a
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providers and users.

Given this background and
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spective, it will not be unfajr |

L ﬁrﬂpﬂm a South Asian resur- |
gence in IT-based commerce |

and industrialisation with suf- ;

ficient spill-over effects al) 8
the region, The 1;11:1%[011 has?;lg
torically been linked with the |
English-speaking West. A huge |

number of Sou
now working

h Aslans are
in IT Industries of

the West, particularly the US

which has an ed
i this field. So there is a great
olential for region to reap the
enefits of IT by making best

over others

pises 9 A strategy conjsined

Asians. The satellite television
szslcm has alrcadz been spread
throughout South Asia. Rlan
computer-based education

initiatives are fast captur

nooks and corners of South
Asla. The challenge is to take

this initiative further and fos-

ler an environment where the
region as a whole can reap the
benefit of the expanding fron-
tier of technologies for poverty
eradication and as welf’; for
providing scope for building
‘human capabilities’ and en-
larging ‘human choices’. Only
then the citizens of South Asia
can live in a secure and safe en-
vironment with ‘equality and
dignity’.

But there is certainly an im-

perative for the urFency with £

which we must act. If we do no
change our mode of polic'{ in-
tervention and continue to do

‘business as usual’. the con~
straints which have been pro-
viding ammunitions for age-old

ist
u{tspsag%n 4k°ep

‘hangs-up’ will
Contonue
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by Zeba I Seraj

What biotechnology can do for agriculture

‘e Sirengthen existing breeding efforts by providing sources lor
novel genes such as those for disease and pest resistance. For
example, it has been proved beyond doubt that the Bt gene is
elfective in controlling major pests in respective crops both
in the developed and developing countries. All the hue and
crvy about the Monarch Butterfly is based on weak
experimental results. Besides modern biotechnology now
has the tools for producing the Bt genes in the leaves of the
plant only, so that the grains will not have the loreign
protein and therefore will be perfectly sale to eal. Recently. a
plant gene conferring resistance (o bacterial blight has been
<hown to be very effective. Bacterial blight also causes
serious damage to rice production in our country and
therefore this strategy could be easily used. Many genes for
siral and fungus resistance have also been identified.

e Shorten breeding time between cultivated varieties and wild

' or 1raditional varieties having useful characteristics e.g. use
f marker-aided selection for defining molecular or DNA
narkers linked to useful traits. Only one or two laboratories
at Dhaka University have very basic faciliti€s for doing such
work

e Compuler data bases on plant varieties (with information on

their properties) indigenous to Bangladesh particularly food
srains would benefit the whole country and prevent
procurement of exotic varieties by internatic 1al
agricultural companies. Training in computer informatics
would be important. Efforts on DNA fingerprinting of useful
varieties should be undertaken.

I How to go about achieving the goals
4 Institutionalised collaboration between agriculturists (breeders)

and biotechnologists

{ The role of the government
!.
L personnel [rom Agricultural research institutes, university and

ormulation of a multidisciplinary team comprising

(he vovernment to identify or prioritize on a professional basis

major

‘ The
1° mandale
. agriculture. science and technology, industry. finance, etc. This
1" biotechnology cell should be responsible for formulation and
" monitoring of the task of the above team. Such examples of
- governance exist in India, e.g. the department of biotechnology
. which is a

ericultural problems facing the country.
sovernment can create a biotechnology cell with a
for joint work from relevant ministries like

sovernment ministry and is already more than a

Revving up biotechnology

Commercialisation of mature technologies

existing in various laboratories
A study needs to be conducted on the following:

Status of small tissue culture companies in the country
Problems facing these

market survey of tissue culture products

obstacles to mass scale production of forest trees like ne >m,
elc. 1o loreign countries e.g. middle east, Australia

problems during export, customn duties, refrigeration, etc.
government involvement and encouragement

Creation of a pool of qualified scientists in the

fiel

ds related to biotechnology

Creation of sandwich programmes to train bright young
students in problems relevant to our country. Sending them
abroad to do Ph.D. is counter-productive since most of them
do not come back and work on problems relevant to the
country where the degree is pursued and which usually does
not have any application for Bangladesh.

Identification of important institutes where scientists can
be sent for short-term practical training or for 3-6 month
post-doctorals. University scientists can be encouraged to
establish collaboration and links.

Regular, long-term (4 years) and respectable fellowships
(equivalent to a lecturer's salary) for the pursuit of Ph.D.
degree in local universities on problems relevant to national
ISSLCS.

Public awareness about benefits
of biotechnology

Government and NGO can sponsor workshop popularising
biotechnology

Role of media (e.g. TV) in organising debates, discussions
involving the government and public.

Formulation of a national
biotechnology policy

National Biotechnology programme should be taken up with the
following objectives:

romotion of biotechnology research in Bangladesh
Euilding a biotechnology infrastructure conducive to the
cultivation and nurture of a biotechnology industry
development of manpower required for all levels of the

olicies which are conducive to the
development of biotechnology in Bangladesh including
missions overseas to attract biotechnology companies to set

L]
[ ]
[ ]
biotechnology industry
o formation ol economic
up operations in Bangladesh
L ]

promotion of biotechnology understanding and awareness

among Bangladeshis particularly among venture capitalists

and entrepreneurs.

Establishing the issues of patent, regulatory body and bio-
safety guidelines.

Task of national biotechnology team

Creation of Biotechnology
science and technology. They will take stock of existing
facilities and manpower including list of expatriate
Bangladeshis and to oversee and implement a National
Biotechnology Policy.

Development of well-defined, well-formulated and
multidisciplinary research teams on a selected few national
problems-should be internationally competitive.

Exemption of taxes on equipment and chemicals for

research purposes especially biotechnological research &
Incentives for industrialists to invest in biotechnology, e.g.
tax holidays, exemption of duties and taxes on equipment
and chemicals, low interest capital loans.

Establishment of a central Research facility, e.g. National
Institute of Biotechnolo (NBI) with state of the art
equipment. This institute should be near major institutes in
the city working in Biotechnology. Since such an institute
has already been announced by the government and a project
director appointed, efforts should be placed on proper
planning and management of the institute so that it does not
turn into a stereo-typed institute which is unable to deliver
and is a drain on the national exchequer.

Protection of our own natural resources (Flora and Fauna).
Protection of our own wild seeds/germplasms.

Management of the national institute of

bio

technology

Pay structure should be conducive to hard and dedicated
work. If salary scales have to be similar to the existing ones

in national research institutes, extra allowances in terms of

house rent, telephone, electricity and transport costs should
be arranged. At a later stage, part of royalties against patents
should go to the concerned scientist.

Appointments have to be contractual and the job

-
accountable, like other international research institutes.

« The progress of projects in the institute should be reviewed
by an advisory anrd. comprising of relevant and reputed
scientists from within and outside the coun

-

. The advisory
board may have government members from relevant
ministries. The institute directors can be a part of this
advisory board. Emphasis should be placed on high quality
work which can get published in reputed international
journals and or work leading to intellectual property or

Cell within the Ministry of

articles on Arabidopsis

IQ*. e old

patents so that the NBI can gain credibility in the
international scientific community. This is very important
il the NBI is to access grants from international funding
agencies.

Two to three projects of national importance should be
lormulated which the NBI will work upon. These projects
should be lormulaled and prioriised by a panel of relevant
scienuists as well as government officials, so that the right
projects in the context of national needs are chosen.
Preliminary work on these projects can start even before the
building of the NBI is ready and necessary foreign inputs
given for smooth operation of the projects in question. It
will be worth while to take stock of what expertise we have
within the country (and among expatriates willing to serve
in the institute on a contractual basis) and to identify the
areas of research we might be internationally competiiive
in. Once projects are chosen. prospective project direciors
should be invited to submit proposals or work plans stating
hows they would go about tackling the selected problems (o a
satisfactory solution. Project directors should then be
selected on the basis of the best work plan.

There should be several directors of the institute. e.g. a
research director. a director of core facilities, an
administrative director, maybe even a public relations
director. The administrative director can be a civil servant
able to steer the institute through governmental channels.
There should be a high level engineer in charge of the
sophisticated instruments who would be responsible for the
smooth functioning and repair of instruments and
computers. There should be a scientist in charge of internet,
library. photographic and documentation facilities. In the
initial teething stages. the institute should be under the
leadership of an experienced scientist who has held a
similar post (of management) in research institutes of truly
international status. Such a person may be hired through
advertisement in international journals.

This institute should collaborate with and provide high
technology support to existing biological research
laboratories in Dhaka and rest of the country.

The NBI should also function as an advanced learnin
cenire. where experts, including expatriate Banglades
scientists can be called upon to organise and conduct
workshops and seminars in new techniques and emerfing
areas of research.

Special facilities should exist for the smooth and swift
procurement of equipment. Extra special arrangements
should exist for the trouble-free import of perishables, many
of which need to be imported at -20 C. |

Continued from page 10
10 name a few. All important

journals on molecular biology
‘devote 25-50 per cent ol their

identi
fication, isolation and cloning
of important genes, isolation
and determination ol their ex-
act functions and how similar
they are with genes which per-
formn similar functions in other
plants, human and animals.
“. What is most interesting iIs
£that the genes found to regulate
‘different functions in Ara-
.bidopsis can also activate the
*‘same type of functions in other
.plants. For instance, Liy gene in
'Arabidopsis disrupls different
hases of growth shortening its
ife cyele. An individual, con-
taining this gene, may flower
before the emergence of the first
1true leaves. When Lhis gene was
introduced in aspen tree, which
‘does not flower before it is eight
-years old, it blossomed in the
“first year. Another gene FTI
-was found to shorten growth
‘phases individually without
disrupting them and another
‘gene TF1] to delay flowering. By
manipulating FT1 and TFl1. it
Mmay be possible to programme
any plant to flower at any de-
Sired time.
*.  FT Gene that Speeds Matua-
stion Process in Plants: One of
‘the short-term NIB pro
Lrammes may include incorpo-
‘ration of FT1 gene in European
~nustard varieties, making it
*sultable to grow in the mild
.climale of Bangladesh. The sci-
entists at the Salk Institute, La
Jolla, California, who have iso-
Jated and cloned the above gene,
describe it to be capable of fine-
tuning the maturation process
i plants resulting in their ear-
‘Her development and flowering.
Obviously, the discovery of this
‘sene is a landmark in plant
Erm-dirlg because it will help
‘farmers to regulate crop yleld
‘-{mn-ulial and breeding process.
In Arabidsopsis, the sciculists
I"
/

iotechnological research

found another gene called TFll
(terminal flowering) causing de-
layed [lowering. In other words,
an increase uH FT [unction
causes earlier flowering while
an increase ol TF1l causes de-
layed flowering. By using these
two genes, TF and TFl11, in right
proportion, breeders may be
able to regulate how fast or slow
a particular variety should
grow.

Last month the same insti-
tute has discovered in Ara-
bidopsis another gene called
BAS1. It produces a steroid
brassinosteroid similar to an-
imal steroid and halts stem
elongation of the plant contain-
ing the mutation. Professor
Joanne Chory, the leader of the
investigation team, thinks that
this gene when inserted in lawn
grass or any other horticultural
ormamentals, will permanen'ly
reduce their height thereby d»-
ing away with the necessity of
lawn mowing or trimming
boundary hedges. Since the
Plant Biology Laboratory, The
Salk Institute for Biological
Studies is a non-profit organi-
sation, it may be possible (o
seek their help in initiating
this kind of research in NIB.
Newly recruited scientific stall
members may be trained in the
Salk institute on a non-degree
programme to be engaged (o
carry out a similar project
aimed at producing plant vari-
eties with limited growth lor
beautifying home gardens and
lawns

In Bangladesh situation, we
may take advantage of FT gene
to save “Tossa” varieties of jule
crop from early floods. The I'T
gene will make the crop grow
and pass through its various
phases faster, so that by early
August late maturing “Tossa”
varieties may be ready for har-
vest.

Among other medium term
projects production of oral vac-
cines may be given top priority.

At the Tenth International
Congress of Immunology, held
in New Delhi, March of 1998,
Professor Charles Arntzen of
the non-profit Boyce Thompson
Institute for Plant Research de-
clared that in the near future,
one need to eat only a banana
for protection from hepatitis B.
His team has completed clinical
trials with raw potatoes forti-
fied with colon bacillus (E. coli)
vaccine. Professor Arntzen
thinks that such raw potatoes
giving immunity against colon
bacillus will be available in 3-4
years' time for immunisation
against E. coli, the commonest

in Bangla

Bangladesh. Fortunately, we

have a number of Bangladesiii
expatriale scientists working in

this line in US laboratories and
possibly in laboratories outside
UUS. They may be invited to ini-
tlate this extremely valuable
research programme; collabo-
rative programme with Cornell
University/Boyce Thompson
Institute may also be launched
for this purpose. Imagine veg-
etable and fruit markets of
Bangladesh full with geneti-
cally engineered banana and
potato varieties giving immu-
nity to kids and grown-up peo-
ple against the dreaded diseases

medium-term and long-term projects.

cause ol diarrhoea. There will
be another 2-4 years when oral
cholera and hepatitis B vac-
cines will appear in the market.
(It may be mentioned here that
al present, one vaccine shot for
hepatitis B in the Indian sub-
continent costs $ 10 and one
needs three such shots for im-
munisation against it for life.)
Commenting on their suc-
cess, the professor remarked
that "Kids in any part of the
world will prefer a banana to a
needle prick.” It is a very elfec-
tive Immunisation strategy.” He
also thinks that in the not too
distant future, his lab will come
up with an oral cancer vaccine.
The above programme ol en-
gineering a [ruit variety such as
banana containing a particular
vaccine may be launched in

of hepatitis B, cholera and acute
diarrhoea,

We Need the Complete
Technology of at least

One Vaccine

In November 1998, a sympo-
sium on technology transler of
hepatitis B from ICGEB, Delhi
to interested local pharmaceu-
tical companies, was held suc-
cessfully in Dhaka. High hopes
were ralsed and negotiation
went on between the ICGEB and
a local pharmaceutical com-
pany. Unfortunately. the deal
finally fell through. I think
that thread of discussion, where
it was left of, should be picked
up to give it another try and
iron oul the differences which
stood in the way of realisation
ol the deal. The Health Depart-

Since activities, relating to biotechnology requires a lot of investment in
terms of building laboratories, equipment and ancillary facilities, which

very few developing countries can afford, we need to be discreet and set
priorities for selection of programmes and divide them into short-term,

desh

ment and Bangladesh Medical
Associalion may play a cat-
alytic role in clinching the is-
sue. Dr. Ahmed Azad. who is al-
ready well-known in our circle
for his unique contribution in
the field of vaccine biotechnol-
ogy and now a member of the
Council of Scientific Advisors,
ICGEB, would certainly offer
his helping hand. if he is ap-
proached to resolve the issue.

At this stage it is very im-
portant that we should aim atl
having a complete set up of at
least one vaccine plant based on
DNA recombinant technology
geared lo maximum production.

animal is enough to provide gas
{o one household. Completion
of this job will greatly con-
tribute to the health and happi-
ness ol the rural people who at
present live in conditions di-
vested of all kinds of comforts.
Such a chapter will be written
in golden letters being a great
gift of the millennium to the
teeming millions of the vil-
lagers.

Human identification
by means of DNA

testing

Whereas identification of

This will surely be lollowed by
many other projects ol similar
nature on recombinant vac-
cines and proteins starting
from the production ol inter-
feron, insulin to many uselul
enzymes.

Among medium term pro-
jects may be included tailoring
of microbes to carry oul com-
plete combustion of animal re-
mains [or biogas generation.

For enough biogas gencra-
tion for one household, the re-
malins ol two animals are nec-
essary but few houses in a Ltypi-
cal Bangladesh village have the
capability to maintain (wo.
What we need urgently is to ge-
netically engineer microbial
strains which would carry the
combustion process to the ex-
fent that the remains ol one

— - -

criminals by means ol DNA
matching has become a rouline
mualtler in the developed world,
this technique is yet to be used
by the Home Department. he
technique known as STR (short
tandem (=segments) repeats) Is
very sound and based on of
matching STR typing of one in-
dividual with the other. This
project of fmmediate value
could be launched in the foren-
sic section of the Police De-
partment. Setting of a small lab
on a moderate scale will cost
only 10,000 US dollars and test-
ing of DNA per sample costs
only 10 dollars in US in
reagents,

Introduction of DNA testing
will be a strong deterrent to
criminals because DNA testing.
backed up by biological evi-

dence. provides unmistakable
proof of the involvement of the
criminal if DNA samples are
available at the site of homi-
cide. Such tests also provide
tangible proof of the identity of
war victims, filial relation-
ships and verification of an
unknown person.

Funding should not be a big
problem, provided infrastruc-
ture is built up
suitable laboratories with
skilled manpower. The Rocke-
feller Foundation, in its latest
announcement, has indicated
that it would no longer support
basic research on rice as such
alter having provided funds for
such activities during the last
ten years. What it intends to do
now is to divert its funds to sup-
port projects aimed at produc-
tion of suitable varieties based
on research results on various
crops including rice and release
them in the market. For the last
ten years Bangladesh has been
recipient of Rockefeller Foun-
dation grants for basic research
and surely she would be a very
strong candidate for grants
provided suitable rgﬁcls such
as “Production uf% version
ol Golden Rice, or Production of
early variety of European mus-
tard. Pink boll worm resis ant
American cotton varieties are
submitted for their financial
support.

The German government's
Bundesministerium fAr Tech-
nische Zusammenarbeit (BMZ)
may provide us suflicient funds
if we approach them with a
suitable project.

In conclusion, 1 would like
to recall a story narrated by the -
Nobel Laureate late Professor
Abdus Salaam to a packed audi-
ence of scientists in Dhaka. He
began by saying that a high-
powered Korean delegation
sought an interview with him at
his ollice at the International
Centre for Theoretical Physics
(ICTP) al Triesle, Italy. Profes-
sor could not figure out before-

in the form of
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hand what the purpose of their
visit would be! A very biﬁ sur-
prise awaited the Prolessor
when the leader of the delega-
tion asked him, “Professor
Salaam, we would like our sci-

- e e e e e

entists to be Nobel Laurez'es. gy

Please give us advice as (0 now = .

in terms of facilities, equi
ment, etc.. we could accompli

this objective.”

I would like to appeal to the
policy makers to judge the
statement of the Korean Dele-
gation in its true perspective
and make arrangements to de-
velop the National Institute of
Biotechnology (NBI) as one of
the best in the subcontinent
where qualified Bangladeshi
scientists will carry out their

investigation in approved pro-
jects without let and hindrance;
and Bangladeshi expatriates
can periodically come and

on invitation and help these
scientists to com leteb ceﬂ
they are assigned to, ben .'
the country to an unp\rlt:t:t:*:!':l’lul'5
level. The immediate task in
my opinion will be to relieve
the Project Director of NIB of
his duties in the Atomic Energy
Commission enabling him to
devote all his time and energy
to the building of infrastructure
of the Institute. |

I may add that in order for
the Government of Banglad
to gain firsthand informationt *
about different fields of
biotechnology. their scope
terms of their export potentia
and kind of experts whose ser*
vices may be available on a Sp&

uest the Ministry of S&T 10
gend an observer. not below the
rank of joint Secretal%'ln at-
tend the Technolo ansfer
Convention to be held [rom

April 28 through 30, 2000 at the

Atlantic City, New Jersey, USA-
Detailed information about
this convention may be o
tained at: i

Wi i i i
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cific short time job, I would ti: v'%




