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Research in bioinformatics has a central role in helping to advance biomedical research. However, its introduction
to Africa has beenmet with some challenges (such as inadequate infrastructure, training opportunities, research
funding, human resources, biorepositories and databases) that have contributed to the slow pace of development
in this field across the continent. Fortunately, recent improvements in areas such as research funding, infrastruc-
tural support and capacity building are helping to develop bioinformatics into an important discipline in Africa.
These contributions are leading to the establishment of world-class research facilities, biorepositories, training
programmes, scientific networks and funding schemes to improve studies into disease and health in Africa.
With increased contribution from all stakeholders, these developments could be further enhanced. Here, we dis-
cuss how the recent developments are contributing to the advancement of bioinformatics in Africa.

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Advances in bioinformatics are helping the biomedical research
community to obtain deeper insights into the fundamentals of biology,
through advanced technologies such as high-throughput genomic
sequencing and its data analysis, as well as mathematical modelling of
biological processes (Karikari, 2015a; Karikari and Aleksic, 2015).
While this area of research has been prominent in many scientifically-
advanced continents, it was, until recently, not well developed in
many emerging regions including Africa (Bishop et al., 2015; Masiga
and Isokpehi, 2004). Although bioinformatics holds the potential of
helping to bring state-of-the-art biological research to many parts of
Africa, its introduction to the continent has been met with challenges
such as the low availability of: training programmes, research facilities,
expert scientists and research funding (Bishop et al., 2015; Karikari,
2015a; Karikari and Aleksic, 2015; Ojo and Omabe, 2011). These short-
comings have had negative consequences on genomic, genetic and
other health-related research across the continent (Bishop et al., 2015;

H3Africa Consortium et al., 2014). Consequently, many African scien-
tists have been left unequipped to participate fully in bioinformat-
ics research (Bishop et al., 2015; Karikari, 2015a; Ojo and Omabe,
2011). While Africa remains one of the most genetically-diverse
continent on the globe, comprehensive high-quality genomics
and genetics studies conducted exclusively on African populations
have been lacking (Gomez et al., 2014; H3Africa Consortium et al.,
2014). Moreover, there is a low application of genomic technolo-
gies for clinical use (Karikari and Aleksic, 2015; Quansah and
Karikari, 2015).

Recent improvements in bioinformatics capacity-building through
activities such as research funding and training opportunities have
made important contributions to developing bioinformatics research
in Africa (Adoga et al., 2014; H3Africa Consortium et al., 2014; Karikari,
2015a). These support programmes are boosting scientific capacity for
world-class bioinformatics research in Africa. Here, we outline these de-
velopments and discuss how they are helping to bring a transformation
in bioinformatics to Africa.

2. Research infrastructure

Although bioinformatics usually requires considerably less infra-
structural investments compared to bench science-intensive disciplines,
essential resources such as powerful computer systems, reliable high-
speed Internet, access to essential databases and software programmes,
and reliable electricity supply are necessary (Karikari, 2015a; Ojo and
Omabe, 2011). Presently, the challenge regarding access to computers
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and the Internet in Africa is gradually fading away, thus allowing more
African researchers to improve their usage of Internet-based resources
to advance research activities (Ojo and Omabe, 2011). The application
of cloud-based web services is also gaining popularity for virtual storage
of, and remote access to, data (Bishop et al., 2015). Additionally, the use-
fulness of low-cost open source technologies and mini-computer sys-
tems is becoming evident for teaching and research (Baden et al., 2015;
Karikari, 2015a). These developments have positive implications for col-
laborative research and student training. Furthermore, cost reductions in
high-throughput sequencing and other advanced technologies would
allow more African laboratories to acquire and apply these resources to
improve their research (Karikari, 2015a).

Moreover, the establishment of new research centres incorporating
bioinformatics resources as well as new bioinformatics departments in
existing institutes is helping to increase participation in bioinformatics
and providing opportunities for more people to be trained in this disci-
pline (Table 1). These research facilities do play crucial roles in training
the next generation of researchers while also providing employment
opportunities for young scientists (Karikari, 2015a). These investments
in physical and intellectual resources are making significant contribu-
tions to advancing biomedical research through bioinformatics
application.

An important resource in biomedical research is biorepositories
where samples can be stored and retrieved when needed. However,
such repositories are lacking inmany parts of Africa, and this negatively
affects sample sharing (Adoga et al., 2014). In order to improve this sit-
uation, H3Africa is funding the establishment of biorepositories thatwill
store samples obtained in the H3Africa project (Adoga et al., 2014). The
establishment of biorepositories is expected to help improve biomedical
research across Africa through the safe storage and retrieval of samples,

and the opportunity for scientists, both within Africa and abroad, to
have access to these samples for follow-up studies (Adoga et al., 2014;
H3Africa Consortium et al., 2014). For example, it will improve accessi-
bility to experimental samples from trusted sources thus providing a
more enabling environment for developing novel approaches to address
health challenges in Africa.

With the ongoing improvements in the quality of research infra-
structure, more advanced experiments can now be performed in
Africa, eliminating the previous burden of having to send samples
abroad for analysis, thereby saving time and money. Importantly, this
will also have a positive impact on student training, as many of the
next generation of scientists can be trained within Africa. Moreover,
these improvements will help to establish a position for African
researchers beyond the level of sample collection in international
collaborative projects to becoming more involved in research design,
experimentation, data analysis and manuscript preparation (H3Africa
Consortium et al., 2014). Altogether, by addressing the limitations that
previously prevented many African scientists from effectively partici-
pating in the bioinformatics agenda, the recent developments are help-
ing to build the foundations for potentially more fruitful bioinformatics
education and research,whichwill contribute significantly to advancing
biomedical research in Africa.

3. Research funding

A key challenge facing biomedical research in Africa is the lack of
funding, which has had many adverse consequences on the continent's
scientific development (Bishop et al., 2015; H3Africa Consortium et al.,
2014; Karikari, 2015a; Karikari and Quansah, 2015; Mohamed, 2015;
Quansah and Karikari, 2015). An important initiative that has recently

Table 1
Initiatives promoting bioinformatics development in Africa⁎.

Area Support programmes Examples References

Training
programmes

Short courses and
workshops

The following organisations regularly organise bioinformatics
courses for African scientists: ASBCB, ISCB, H3ABioNet, TReND
in Africa

(Bishop et al., 2015; Karikari, 2015a; Karikari et al., 2015;
Karikari and Aleksic, 2015)

University degree
programmes

Bioinformatics degree programmes have been introduced in
different countries, including Egypt, Mauritius, Mali, Kenya,
Nigeria, South Africa, and Tunisia

(Bishop et al., 2015; Fatumo et al., 2014; Machanick and Bishop,
2015; Ojo and Omabe, 2011)

Fellowships The Wellcome Trust supports training in tropical medicine
through fellowships in public health and tropical medicine (for
master's, doctoral, intermediate, and senior researchers). The
Postgraduate Academic Mobility for African Physician–Scientists
(PAMAPS) scheme is helping to build capacity for medical
research.

http://www.wellcome.ac.uk/Funding/Biomedical-science/-
Funding-schemes/Fellowships/Public-health-and-tropical-
medicine/index.htm; http://www.pamaps.net

Curriculum
development and
integration

The H3ABioNet bioinformatics educational committee is
developing curriculum guidelines to support bioinformatics
training in Africa

(Bishop et al., 2015)

Research
infrastructure

Bioinformatics-related
research institutes
and centres

New bioinformatics-related research centres and institutes
established in Africa include: Genomics Research Institute,
Pretoria, South Africa; African Collaborative Centre for
Microbiome and Genomics Research, Nigeria; West African Bio-
ethics; H3Africa biorepository development project, South Africa;
African Centre of Excellence for Genomics of Infectious Diseases,
Nigeria; and the African Centre of Excellence in Bioinformatics,
Mali. Several bioinformatics units and departments have also
been established in the H3ABioNet nodes in several African
countries.

(Bishop et al., 2015; Fatumo et al., 2014; H3Africa Consortium
et al., 2014; Karikari, 2015a)

Biorepositories H3Africa is funding the establishment of biorepositories to
support genomic research.

(Adoga et al., 2014; H3Africa Consortium et al., 2014)

Research
funding

International funding
schemes

The H3Africa programme has been funding research in Africa in
areas such as neglected tropical diseases, communicable and
non-communicable diseases, neurological diseases and bioethics.

(Adoga et al., 2014; Bishop et al., 2015; H3Africa Consortium
et al., 2014; Karikari, 2015a)

National research
funding

South Africa's National Research Foundation and Medical Re-
search Council provide funding for genomics research projects.

(Pohlhaus and Cook-Deegan, 2008)

Networking Bioinformatics
networks

H3Africa is funding the establishment of a bioinformatics
scientific network, H3ABioNet.

(Adoga et al., 2014; Bishop et al., 2015; H3Africa Consortium
et al., 2014)

Scientific societies The AfSHG, ASBCB, ISCB, ISCB-RSG, and local/national societies (Bishop et al., 2015; Fatumo et al., 2014; Ojo and Omabe, 2011)

⁎ AfSHG, African Society for Human Genetics; ASBCB, African Society for Bioinformatics and Computational Biology; ISCB, International Society for Computational Biology; ISCB— RSG,
International Society for Computational Biology— Regional Student Group.

32 T.K. Karikari et al. / Applied & Translational Genomics 6 (2015) 31–34

http://www.pamaps.net
http://www.pamaps.net
http://www.pamaps.net
http://www.pamaps.net


Download	English	Version:

https://daneshyari.com/en/article/2773002

Download	Persian	Version:

https://daneshyari.com/article/2773002

Daneshyari.com

https://daneshyari.com/en/article/2773002
https://daneshyari.com/article/2773002
https://daneshyari.com/

