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Background

The Southern African Network for Biosciences
(SANBio) includes twelve countries in Southem
Africa  namely Angola, Botswana, Malawi,
Mauritius, Mozambigque, Namibia, Lesotho,
Swaziland, Seychelles, South Africa, Zambia and
Zimbabwe. In 2005 SANBio started its function to
promote Science and Technology for the ben-
efit of the people of the region. SANBio draws
its programme of work from the Africa’s Science
& Technology Consolidated Plan of Action
(CPA) [1]. The CPA was adopted in 2005 by the
African Ministerial Conference on Science and
Technology (AMCQOST) at its second conference
in Dakar, Senegal. The same document was en-
dorsed ayear later by the AU Summitin Khartoum,
Sudan. The CPA articulates Africa’s common ob-
jective of socio-economic transformation and
full integration into the world economy. It reaffirms
the continent’s collective action for using S&T for
meeting the developmental goals of Africa with
key pillars being capacity building, knowledge
production and technological innovation. The
CPA recognizes that S&T in Africa is plagued by
such factors as weak or no links between indus-
fry and S&T insfifutions, a mismatch between
R&D activities and national industrial develop-
ment strafegies and goals. The consequence
of these weaknesses is that research findings in
public insfitutions, including universities, do not
get accessed and used by local industries es-

pecially small and medium enterprises. The CPA
comprises of three key areas: research and de-
velopment programmes; improvement in policy
conditions and building innovation mechanisms;
and implementation, funding and governance
strateqies.

CPA R&D Programmes and

Implementation

The programmes contained in the CPA are im-
plemented through regional networks of centres
of excellence, consisting of hubs and nodes. The
objectives of these networks are; to improve qual-
ity of and access to infrastructure and facilities;
develop further institutional and political regula-
tions; improve the human skill base; obtain politi-
cal and civil society support; strengthen the ca-
pacity of regionadl institutions; integrate R&D info
sectoral programmes; improve the applicability
of S&T towards the Millennium Development Goals
and Sustainable Development; and to develop
innovative funding instruments and build intermna-
tional partnerships. Research and Development
Programmes of the CPA consists of five clus-
ters. Under each cluster there are several pro-
grammes. The clusters are: Cluster 1, Biodiversity,
Biotechnology and Indigenous Knowledge. This
cluster focuses on the conservation and sustain-
able use of biodiversity; safe development and
application of biotechnology; securing and us-
ing Africa’s indigenous knowledge base. Cluster
2: Energy, Water and Desertification. This includes
building a sustainable energy base by increasing
rural and urban access to environmentally-sound
energy sources and technologies; securing and
sustaining water to ensure sustainable access
to safe and adequate clean water supply and
sanitation; combating drought and desertifica-
fion by improving scientific understanding and
sharing of information on the causes of and
extent of drought and deserfification in Africa.
Cluster 3: Material Sciences, Manufacturing,
Laser Technology and Post- Harvest Technology.
This includes the development of new and im-
provement of existing infrastructure by build-
ing new skills or expertise in material sciences,
promoting the sharing of physical infrastructure
and exchange of scientific information and the
promotion of public sector partnerships in mate-
rial sciences research and innovation. Cluster 4:
Information and Communication Technologies,
and Space Science and Technologies. This in-
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cludes the creation of experts engaged in com-
puter science, information systems as well as in-
formatics; building skills in software research and
development. It also includes the establishment
of the African Institute of Space Science. Cluster
5. Mathematical Sciences. This includes the es-
tablishment of an African Mathematical Institutes
aimed af strengthening the African Mathematical
Institutes network that was constituted in 2005 with
the sole purpose of building a new generation of
African scientists and technologists with excellent
quantitative problem-solving skills.

SANBIio operates from its secretariat based at
the Council for Scientific and Industrial Research
(CSIR) campus in Pretoria, South Africa. It has
been active in the setting up of regional projects
whereby several countries participate. Among
those are: The scientific validation of fraditional
medicines for HIV freatment, conservation and
utilization of plant genetic resources in the SADC
(Southemn African Development Community) re-
gion for food security, Fish biodiversity of inland
rivers of Southern Africa, Mushroom production,
Livestock Development and Capacity building
in bioinformatics. Each project is managed by a
country node under the supervision of the SANBio
Director.

Capacity Building in Bioinformatics
The University of Mauritius is the regional node for
the project on capacity building in Bioinformatics.
The main objective of the action is fo provide
fraining to scientists in the countries of Southern
Africa for the development and utilization of bio-
informatics in research institutions and universi-
fies. It will create a platform whereby research
in biosciences will be strengthened through the
incorporation of bioinformatics within the current
activities. Such an initiative will have a regional
impact and improve the perspectives of the re-
search output.

Conventional approaches for research
projects that are under way in the region in bi-
ological sciences are based on methods of
molecular biology, biochemistry and biotech-
nology. Most of the universities have well-devel-
oped departments for these subjects. They also
have their computer science departments and
this action will bridge them with the aim of set-
ting up facilities for bioinformatics. The justifica-
fion for such a project is the fact that Southern
Africa has yet to tap genomics and expression
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data that have become available in the recent
past. Most other regions of the world are actively
utilising and applying such information for bring-
ing solutions to their priority problems. Southern
African countries face massive difficulties in tack-
ling infectious diseases, food production, animal
health, environmental degradation and populo-
fion growth. Malawi has several scientific set ups
where research in being undertaken in molecular
epidemiology of HIV, malaria and other human
diseases [2,3]. The School of Veterinary Medicine
of the University of Zambia and the Livestock
and Pest Research Centre of Zambia are con-
ducting a major work on the fick-borne diseases
such as Trypanosomiasis. More than 75 % of the
livestock are found in areas where the tsetse fly,
which is the vector for this disease, can be found.
Current work there include epidemiology of hu-
man trypanosomiasis, comparative studies of
cysteine proteases of Trypanosoma bruceiand T.
congolese, characterisation of Theileria parasites
and immunogenicity of Theileria sporozoites.

The Theileria genome information is available
[4] and the scientists in Zambia will benefit from
fraining in using genome browsers and other da-
tabases for extracting useful information on this
organism. Works on sequencing other Theileria
species are also under way at ILRI (International
Livestock Research Institute) in Kenya. Tapping
genomic and expression data, which have be-
come available for many parasites, can lead
fo more efficient control of diseases through the
design of better vaccines and drugs.

An important fish biodiversity project is un-
der way in Malawi. The lakes of Southern Africa
are heavily exploited for food production. Lake
Malawi is known to house five hundred endem-
ic fish species and follow up of decrease in
stocks is necessary to assess the probable loss
in biodiversity. DNA sequences for phylogenetic
comparison are being used for better diversity
management of the fish resources of the seven
main rivers of Southern Africa which are the Zaire,
Zambezi, Okavango, Limpopo, Orange, Ruvuma
and Cunene. They run through eleven countries
and make up 6.7 km? of catchment area.

The region also hosts a major project on the
Conservation of Plant Genetic Resources. The
SADC Plant Genetic Resources Centre (SPGRC)
is located in Zambia and the project aims at
strengthening capacities in other countries for:
Assessment of genetic diversity, identification of
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important genetic traits, conservation measures,
utilisation and food security and sustainable live-
lihoods.

At the University of Mauritius, a bioinformatics
group has been set up to evaluate the current
needs and to initiate research. The group is pres-
ently working on microbial genomes comparison
[5].

South Africa stands as an opportunity for
neighbouring countries, as bioinformatics is well
implemented among scientific institutions and
universities. High quality research output is evi-
dence for this [6-9]. A strong network has been
set up and is functioning with many nodes which
provide short courses.

The specific objectives of this project are:

e setfting up of a network of scientists from the
Southem African region,

* organise core facilities,

¢ |nitiate the development of courses in bioin-
formatics,

e provide specific training to academics and
students,

e @assist research students in obtaining short-at-
tachment in bioinformatics centres.

Scientists in the region have high hopes that frain-
ing in the utilisation of bioinformatics resources
and tools will enable them to enhance the qual-
ity of teaching and research being undertaken.
Above all, such tools will accelerate development
of diagnostics, vaccines and other medical and
veterinary products that are directly relevant to
national priorities.
An advisory working group has been set up
and compirises of the following members:
e Prof. Luke Mumba, Director SANBiO
e Dr. Y. Jaufeerally-Fakim, SANBio Bioinformatics
Node Coordinator

e Mrs. Chimwemwe Chamdimba, M & E
Manager, NEPAD Office Science and
Technology

¢ Prof. Fourie Joubert, University of Pretoria

* Prof. Oleg Reva, University of Pretoria

¢ Dr. Etienne de Villiers, ILRI (International Livestock
Research Institute) Kenya

* Prof. ErikBongcam-Rudloff, The Linnaeus Centre
for bioinformatics-SLU, Uppsala, Sweden

e Dr. Eija Korpelainen, CSC-IT Center for Science,
Finland

LerTers 10 THE EDiTOR ]

Afirst meeting was held at the University of Pretoria,
Computational Biology department in January
2009. Participants came from Malawi, Zambia,
Namibia, Botswana, Mozambique, Tanzania,
Mauritius and South Africa. A preliminary needs
assessment was conducted to work out the types
of training that will be required. The project plan-
ning meeting was held in Mauritius last July and
the series of activities to follow was finalised. The
areas for training were identified as follows:

1. Genome Browsers: an introduction to a
browser (e.g.. Human or Rice genome brows-
er (TIGR), ENSEMBL, UCSC), general features,
how to understand the display, and work with
the features available.

2. Biodiversity and Evolutionary Genetics: tools
for sequence alignment, motifs searching,
finding recombinants (HyPhy/ PAML). phyloge-
netic programs; how to interpret output from
such analysis.

3. Pathogengenomics: comparative genomics,
how to compare genomes, find homologs or
conserved sequences. Using for example the
Plasmodium falciparum or Mycobacterium
tuberculosis genomes.

4. Assembly and Annofatfion: tools for genome
assembly; how annotation of different ge-
nomes is conducted.

It is expected that this initiative will enable more
projects to follow and therefore securing exira
funding for a flagship project will be an essential
part.

Internet Access
The digital divide between Europe and Africa
has been addressed by the e-Africa commission

Figure 1. Participants at a SANBio Regional Bioinformatics
Training Course, University of Pretoria, South Africa, 2009.
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Figure 2. The South Africa Far East cable links Europe with
countries of Western and Southern Africa and the Far East.

of NEPAD. The prices of internet access in Africa
were among the highest in the world. This is about
to change. High speed digital links have been
made possible by the deep sea cable SAFE
(South Africa Far East) which is 13,104 km and
has points in Melkbosstrand and Mtunzini South
Africa, St Paul in Reunion Island, Baie du Jacotet
in Mauritius, Kochi in India and Penang Malaysia.
It has capacity upgradable to 130 Gbits per sec-
ond. This is important as it will allow easy and fast
Internet traffic which is essential for sequence
data requiring fransfer of very large files.

In July this year the Seacom cable owned by
African companies, went live thus bringing high
speed connections to South Africa, Mozambique,
Tanzania, Kenya, Uganda and Asia. It is 17,000
km and already many universities are benefitting
from it (http:/www.seacom.mu/intro.html).

The Regional Communications Infrastructure
Program (RCIP 3) has brought high speed con-
nection to Eastern and Southemn Africa through
the links from Malawi, Mozambigue and Tanzania

SEACOM - a cable for Africa

@Y " SEACOM project connects the
southern and eastern Africa with the
o s

Johannesburg
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video conferencing, possible.
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Figure 3. Connection through SEACOM.
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fo the sea cable running up the Eastern coast of
Africa.
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