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in the public databanks. Annota-
tion of the raw data meaning the 
functional characterizations and 
other description is a significant 
and time-consuming part of this 
work and is being largely covered 
by the government research cen-
ters in developed countries.

Another large field of bioinfor-
matics research is concerned with 
developing specialized algorithms 
for accessing and analyzing these 
data. The most frequent research 
tasks in this sub-field are sequence 
similarity searches to find out a 
protein or gene similar to a novel 
sequence and database retrieval.

Major Research Centers of 
Bioinformatics
Bioinformatics tools/programs are 
widespread among the universi-
ties, public non-profit research 
institutions, and industries in 
developed countries. The man-
agement and daily updating of 
public databanks are carried out 
by a number of institutions work-
ing in collaboration: the European 
Bioinformatics Institute (EBI, UK); 
the National Center for Biotech-
nology Information (NCBI) of the 
National Institute of Health (NIH, 
USA); and the DNA Data Bank of 
Japan (DDBJ). Several other aca-
demic groups such as the Swiss 
Institute of Bioinformatics (SIB), 
the UK Sanger Centre, not only 
produce data but also contribute 
to data annotation3.

Building Bioinformatics 
Capacity
Access to the resources of Bioin-
formatics is a real challenge for 
several reasons:

� To teach the fundamentals of 
Bioinformatics to the univer-
sity and medical students is 
even more complicated since 
senior professors are often not 
yet familiar enough with the 
technology.

� To build and maintain the 
capacity, since there are a very 
few university-level Bioinfor-
matics curricula even in devel-
oped countries. Graduates 

are immediately absorbed by 
the universities, pharmaceuti-
cals, or agro-biotech multina-
tional companies, and medical 
research institutes. 

The first program addressing 
the Bioinformatics needs in the 
developing countries was initi-
ated by the International Center 
for Genetic Engineering and Bio-
technology (ICGEB) in 1990. US 
$200,000 per year is spent in this 
program to establish ICGEBnet 
- a high-level computing environ-
ment freely available to the devel-
oping countries scientists and for 
theoretical and practical courses 
in several disciplines including 
Bioinformatics. To date, ICGEBnet 
has served over a few thousand 
registered users and a comparable 
number of course participants 
from Asia, African, South America, 
and Europe13.

The European initiative: The 
European Biology Network 
(EMBnet) was organized in 1989 to 
help the spread of bioinformatics 
data and techniques in the Euro-
pean Union. Although EMBnet 
is active mainly in Europe, it 
has recently started its activities 
in some non-European coun-
tries including Argentina, China, 
India, and South Africa as mem-

bers and has sponsored several 
training courses in collaboration 
with ICGEB. EMBnet can, there-
fore, be considered a worldwide 
network of centers of bioinfor-
matics expertise that spreads bio-

informatics knowledge through 
a local infrastructure and local 
training courses16. Such centers 
can be established in the universi-
ties and medical colleges in Ban-
gladesh. On the other hand, there 
is a growing amount of teaching 
material on the Internet itself, 
which will compensate for the 
missing training courses at basic 
levels in a developing country like 
Bangladesh. 

Access to Bioinformatics 
Research
Public bioinformatics resources 
such as databanks and software 
tools that are crucial for biotech-
nology projects are totally avail-
able via Internet. A scientist needs 
only a computer and an Internet 
connection of a certain quality to 
use them. If these conditions are 
fulfilled, the situation in a devel-
oping country like Bangladesh is 
no different than that of an insti-
tution in an industrialized coun-
try.

At present, bioinformatics has 
been applied in some developing 
countries including Brazil, China, 
India, Mexico, and South Africa 
where these requirements are met 
16. This basic infrastructure for 
Bioinformatics research is avail-

able in the universities and major 
research institutes in Bangladesh, 
which might facilitate the research 
in this area in Bangladesh. In fact, 
ICGEB can support such research 
in Bangladesh. Currently, ICGEB is 
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supported by 43 countries. ICGEB 
operates also a grant system and a 
system of postgraduate fellowships 
as well as several PhD programs. A 
series of ICGEB seminars and sym-
posia are organized free of charge 
for member-country scientists, 
which can also be done in Bangla-
desh to encourage the scientists in 
the relevant field for entering into 
the cutting edge research areas of 
Bioinformatics1. 

A number of several other factors 
should contribute to motivate bio-
informatics research in Bangladesh:

� Availability of vast DNA infor-
mation in public databases like 
NCBI, EMBL, and DDBJ. All 
information is freely available 
on the Internet. 

� Ongoing several genomes 
sequencing projects in the 
country’s leading biomedi-
cal research center ‘Center 
for Health and Population 
Research (ICDDR,B). Bangla-
desh requires Bioinformatics 
expertise to get the maximum 
benefit from these ongoing 
research projects. The coun-
try has got an expertise in the 
field of Molecular Biology and 
Information Technology. Thus, 
alliance between them is neces-
sary to establish Bioinformatics 
research in the country. This 
can be done by appropriate 
Bioinformatics training across 
the country with the avail-
ability of a few Bioinformatics 
experts in the region and sev-
eral workshops in collabora-
tion with ICGEB.

� Most of the tools for Bioin-
formatics research are “open 
source” or just freely available 
on the Internet. The major uni-
versities and research centers 
have got the state of the art 
Network and Internet facilities, 
which might contribute to the 
introduction of Bioinformatics 
research in Bangladesh.

� Growing popularization of 
computers and Internet access. 
Computers and networking are 
becoming more popular in the 

last few years, mainly in the 
universities and research cen-
ters. Therefore, Bioinformatics 
in these days is a real and very 
nice opportunity for Bangla-
desh.

Future Perspectives
Bioinformatics cannot be disre-
garded by Bangladesh as it intends 
to remain up-to-date in the bio-
medical, biotechnological, and 
agricultural sectors. In addition to 
this general trend, Bangladesh may 
also want to manage its own spe-
cific data on indigenous biological 
species on local epidemiological 
and biodiversity programs. These 
works clearly require the biologists 
and informatics experts become 
advanced users of bioinformatics 
software and develop a capabil-
ity to solve the problems locally. 
This process will not require large 
resources itself, but will allow Ban-
gladesh to further investigate its 
own biological resources. To facili-
tate this process, Bioinformatics 
should be introduced to the uni-
versities, medical colleges; and 
establishment of small software 
groups and companies should be 
encouraged. At present, Bioinfor-
matics is concentrated in a few 
universities, research centers, and 

private companies around the 
world, which have the capacity 
to employ personnel with highly 
specialized training. In spite of 
the fact that bioinformatics meth-
ods are freely accessible, there is 

clearly a gap between the develop-
ing countries like Bangladesh and 
the industrialized world, which 
should be consciously narrowed. 
Most of the people in Bangla-
desh are dependent on agriculture 
for their earning. Bioinformatics 
is the enabling technology for 
several fields of biomedical and 
agricultural research. The uses 
of bioinformatics resources are 
available on the Internet. This 
will help Bangladeshi researchers 
to catch up with the developed 
countries. Investment in training, 
computer, and Internet connec-
tion is strategically necessary for 
biologists in Bangladesh to enter 
the “Bioinformatics world”. Even 
a huge investment is not neces-
sary for such a kind of develop-
ment. These programs just require 
a growing awareness among the 
scientists as well as strategic sup-
port from the government, policy 
makers, and scientists.

Sum-up
Bioinformatics is relatively a new 
area which started ~90’s, dedicated 
to the implementation of informa-
tion technology to address biologi-
cal problems. WHO has recognized 
the extraordinary opportunity to 
carry out high quality research in 

the developing countries using 
the freely available bioinformatics 
tools and has already started three 
regional training centers for “ Bio-
informatics and Applied Genom-
ics” in Brazil, South African and 
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Thailand, respectively. There is a 
strong need to implement and dis-
seminate bioinformatics research 
across Bangladesh for several rea-
sons: 1) Availability of vast DNA 
information in public databases: 
NCBI, EMBL; DDBJ; 2) Availability 
of sequencing facilities and ongo-
ing genome sequencing projects 
in the country; 3) Availability 
of Internet Resources in major 
research centres in the country; 
4) Availability of expertise in the 
field of Biological Sciences and 
Information Technology. Few Bio-
informatics experts are available 
in the country that should work 
to build the alliance between the 
experts in Molecular biology and 
Information Technology to drive 
the country to enter the “Com-
putational biology” or “Structural 
genomics” research fields. Even a 
huge investment is not necessary 
for this implementation, since 
most of the computer software for 
these analyses are “open source” 
or just freely available on the 
Internet. The research programs 
just need strategic plans from 
Government, Policy makers, Sci-
entists and Prospective Collabora-
tors from developed countries.
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