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November 30, 2009 

Dear ISCB Africa ASBCB Attendee: 

Welcome! On behalf of the International Society for Computational Biology (ISCB) and the African Society 
for Bioinformatics and Computational Biology (ASBCB), we are so pleased you have joined us in Bamako, 
Mali for the first joint conference of our two Societies.  

ISCB has been organizing the annual ISMB conference (the 18th annual ISMB takes place next year in 
Boston, USA; www.iscb.org/ismb2010/), and in May/June of 2007 ASBCB organized a successful 
Bioinformatics for Africa conference in Nairobi, Kenya on the Bioinformatics of African Pathogens and 
Disease Vectors (www.lirmm.fr/france_afrique/Nairobi2007). As ISCB membership has been growing in 
Africa, due in large part to the enthusiasm among newly formed ISCB Student Council Regional Student 
Groups (RSGs – there are now 5 of them in Africa!), and as ASBCB is an affiliated regional group of ISCB, 
it was only a matter of time before we joined forces to organize a conference together.  

This meeting would not have been possible without the generous financial support of our sponsors. In 
particular we gratefully acknowledge the following individuals and organizations: Prof. Anna Tramontano 
provided funds from a King Abdullah University of Science and Technology (KAUST) grant for conducting 
the KAUST Day symposium that is open to all attendees, and travel fellowship funding for dozens of 
African students; the Ministry of Health of the Government of Mali sponsored venue costs for the meeting 
and meals; the University of Bamako School of Medicine donated space for the post-conference workshops; 
the Malaria Research and Training Center (MRTC) took on many local vendor costs and logistical 
arrangements; The Centre National de la Recherché Scientifique (CNRS) covered the flight costs of several 
attendees from France;  The Wellcome Trust provided travel fellowship funding for several African students; 
the South African National Bioinformatics Institute (SANBI) of the University of the Western Cape covered 
travel and registration costs of several attendees from South Africa and sponsored keynote speaker Charles 
Rotimi; the European Molecular Biology Network (EMBnet) sponsored keynote speaker Erik Bongcam-
Rudloff; and the U.S. National Institute of Allergy and Infectious Diseases (NIAID, an NIH institute) 
provided all of the workshop computers, which will remain in Mali after the conference.  

Please join us in thanking our volunteers who managed the conference preparations, which included 
everything from fundraising to reviewing, and web design to meeting planning. In particular we would like 
to highlight the extraordinary commitment of our two Conference Co-Chairs, Nicola Mulder (University of 
Cape Town, South Africa) and Manuel Corpas (Wellcome Trust Sanger Institute, UK), and our Local Chair, 
Seydou Doumbia (Univ of Bamako, Mali), as well as BJ Morrison McKay (ISCB, US). As space does not 
allow the many other committee members to be mentioned here, please see the committees’ page of this 
booklet and be sure to congratulate them. 

Finally, we happily acknowledge the Mali bioinformatics community that has so eagerly welcomed us to 
Bamako. With their hospitality, now is your time to take full advantage of this opportunity to participate, 
learn and share with others.  

Just as importantly – Enjoy!  

Burkhard Rost, Ph.D.   Dan Masiga, Ph.D. 
ISCB President    ASBCB President 
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Conference Program 
 
30th November 2009 

8:00-9:00 Registration 
  
9:00-9:30 Welcome Remarks: 
 Burkhard Rost (President ISCB) 

Daniel Masiga (President ASBCB) 
Manuel Corpas (Co-chair) 
Seydou Doumbia (Local Chair)  

9:30-10:30 Opening Keynote: Charles Rotimi (Director of the Center for Research on Genomics and 
Global Health, US) Engaging African Scientists in the Genomic Revolution to Ensure that 
Tomorrow’s Biotechnology and Medicine will Work for African People   

10:30-11:00 Coffee break  
 
11:00-12:40 Session 1: Functional, structural and comparative genomics of pathogens 

Session Chair: Nicola Mulder (University of Cape Town, South Africa) 
 
11:00-11:20 Amel Ghouila: Identification of novel protein domains in Plasmodium falciparum and 

Leishmania species 
11:20-11:40 Laurent Brehelin: Assessing functional annotation transfers with inter-species conserved 

coexpression: re-annotation of Plasmodium falciparum genes based on conserved 
coexpression with S. cerevisiae and D. melanogaster 

11:40-12:40 Keynote: Erik Bongcam-Rudloff (Chair of EMBNet Board, Uppsala University, Sweden): 
Annotating next-sequencing data: new opportunities for worldwide collaborative work. 

12:40-14:00 Lunch Break 

14:00-14:40 Functional, structural and comparative genomics of pathogens continued 
 

14:00-14:20 Mark Wamalwa: Comparative genomic analysis of Glossina morsitans transcriptome: vector 
for sleeping sickness 

14:20-14:40 Alban Mancheron: Ehrlichia Ruminantium Genome Segmentations Reveal Novel 
Homologous Genes  

 
14:40-17:30 Session 2: Search and Design of Vaccines and Drugs  

Session Chair: Reinhard Schneider (EMBL, Germany)  
 
14:40-15:00 Marion Adebiyi: Elucidating the Drugs Resistance Mechanism(s) of the Malaria Parasite to 

Tetracyclines and Chloroquines 
15:00-15:20 Mahmoud Elhefnawi: A comprehensive in silico methodology for optimal design and 

selection of therapeutic small interfering RNA molecules for the Influenza A Virus 
15:20-15:50 Coffee break  
15:50-16:10 Fourie Joubert: Discovery: A resource for the rational selection of drug target proteins and 

lead compounds in malaria 
16:10-16:30 Isaac Oyewole: Dynamics of insecticide resistance to pyrethroid in Anopheles gambiae in 

southwestern Nigeria: A five year survey (2002-2007). 
16:30-17:30 Keynote: Burkhard Rost (Columbia University, USA): Evolution teaches protein 

prediction   
 
17:30-18:30 Inauguration of RSGs in Africa (Segun Fatumo) 
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1st December 2009 

9:00-12:30 Session 3: Host/Pathogen Systems Biology  
Session Chair: Winston Hide (South African National Bioinformatics Institute & Harvard 
School of Public Health) 

 
9:00-10:00 Keynote:  Karine Leroch (University of California Riverside) -Unraveling Gene 

Regulation Mechanisms in the Human Malaria Parasite: Insights Into Chromatin 
Remodeling 

10:00-10:20 Vijay Nagarajan:  Systems-level analysis of spatial constraints in biological networks using 
NetCirChro�

10:20-10:40 Gaston Mazandu: Contribution of Microarray Data to the Advance of the Knowledge on 
Mycobacterium tuberculosis Interactome: The use of random Partial Least Squares (r-PLS) 
approach 

10:40-11:10 Coffee break  
11:10-11:30 Oussema Souiai: In silico prediction of protein-protein interactions in macrophages 
11:30-11:50 Segun Fatumo: Host factors improve robustness of the metabolism of Plasmodium 

falciparum 
11:50-12:10 Agostinho Antunes: The Evolutionary Dynamics of the Lion Panthera leo Revealed by Host 

and Viral FIV Population Genomics 
12:10-12:30 Lawrence Okoror: Gene analysis of a newly isolated Lassa virus strain 
 
12:30-14:00 Lunch Break  
 
14:00-17:10 Session 4: Database and Resource Development for Infectious Disease Research  

Session Chair: Ezekiel Adebiyi (Covenant University, Nigeria) 
 
14:00-14:20 Samuel Kwofie: Hepatitis C Virus Discovery Database (HCVdd) 
14:20-14:40 Odile Ouwe Missi Oukem-Boyer: Design and setting-up of a Bioinformatics platform 

dedicated to HIV drug resistance problems 
14:40-15:00 Karyn Megy: Comparative Genomic Analysis of Mosquitoes, using  Public Genomic 

Resources 
15:00-15:20 Alan Christoffels: International Glossina Genome Initiative: Towards an understanding of 

the Glossina morsitans transcriptome 
15:20-15:50 Coffee break  
15:50-16:10 Jingming Ma: Development of a Web-based Data Management System for Clinical Immune 

Research 
16:10-17:10 Keynote: David Roos (University of Pennsylvania): Designing and mining pathogen 

genome databases 
 
17:30-19:30 PM: Poster session 

2nd December 2009  

9:00-10:00 ISCB, ASBCB and RSG Business Meeting -open to all participants 
 
10.00-12:30 Session 5: Molecular Epidemiology and Evolution of Vectors, Pathogens and Hosts  

Session Chair: Burkhard Rost (Columbia University, USA) 
 
10:00-10:20 Sarah Mwangi: An Evolutionary Genomics Approach towards analysis of Genes implicated 

in transmission of Trypanosomes between Tswtse fly and Mammalian host 
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10:20-10:40 Sheila Ommeh: Evolution of Mx gene haplotypes in the chicken genome towards viral 
diseases 

10:40-11:10 Coffee break  
11:10-11:30 Mathurin Koffi: Human African Trypanosomiasis seropositive subjects display identical 

microsatellite-based allelic profiles with parasitological confirmed patients 
11:30-11:50 Allison Regier: Improved inversion predictions for Anopheline mosquitoes 
11:50-12:10 Igor Sharakhov: High resolution cytogenetic map for Anopheles gambiae—a tool for 

understanding genome organization and evolution 
12:10-12:30 Henri Tonnang: Predicting and mapping under climate change scenario, the potential 

redistribution of malaria vectors in Africa: Informing malaria control programmes 
  
12:30-14:00 Lunch Break 
 
14:00-17:30 Session 6: Bioinformatics education, curriculum development, challenges and 

opportunities  
Session Chair: Daniel Masiga (ICIPE, Nairobi) 

 
14:00-14:20 Oyejide Ojo: Incorporating Bioinformatics into Biological Science Education in Nigeria: 

Prospects and Challenges 
14:20-14:40 Seydou Doumbia: African center for training in functional genomics of insect vectors of 

human disease: Challenges and Perspectives 
14:40-15:00 Allan Orozco: Software Development in modelling and Virtual Exploration of Proteins: an 

alternative of technology and education in Central America 
15:00-15:30 Coffee break  
15:30-16:30 Keynote: Mike Tartakovsky and Yentram Huyen (NIAID, USA) -Building a Sustainable 

Bioinformatics Program: Opportunities and Challenges  
16:30-17:30 Open discussion on education and capacity building 
 
19:30  Gala Dinner Hotel Salaam 

3rd December 2009 -- KAUST Day 

9:00-12:20 Session 7: Systems View of Biological Organisms I  
Session Chair: Anna Tramontano (Sapienza University, Rome) 

9:00-10:00 Keynote: Marc Marti-Renom  The TDI kernel for open source drug discovery in tropical 
diseases   

10:00-10:20 Itunuoluwa Ewejobi: In-silico Prediction of the Genetic Regulatory Interactions in Maurer’s 
Cleft Pathway of Plasmodium falciparum. 

10:20-11:00 Coffee break  
11:00-11:20 Jelili Oyelade: Computational Identification of Functional Modules in Plasmodium 

falciparum 
11:20-11:40 Ibrahima Baber: A quantile method module implemented for microarray data normalization 
11:40-12:00 Kais Ghedira: TSS identification, TFBS prediction in human and mouse and prediction of 

the regulatory network 
12:00-12:20 Steven Nyanjom: Identification and Tissue Localisation of Putative Odorant Binding 

Proteins (OBPs) in Glossina (Diptera: Glossinidae) 
 
12:20-14:00 Lunch Break 
 
14:00-17:20 Session 8: Systems View of Biological Organisms II  

Session Chair: Marc Marti-Renom (Instituto Principe Felipe, Spain) 
 
14:00-14:20 Fidelis Cho-Ngwa: Molecular and bioinformatics characterisation of Onchocerca volvulus 

circulating intermediate filament, a target for sensitive monoclonal antibody-based diagnosis 
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14:20-14:50 Nishi Prabdial-Sing: Epitope analysis of genotype 5 Hepatitis C Virus against South African 
HLA backgrounds 

14:50-15:10 Djouaka Rousseau: Using micro-array techniques to characterize the Expression profile of 
metabolic genes in insecticide resistant Anopheles from West Africa 

15:10-15:30 Abibatou Mbodj: Qualitative dynamical modelling of Drosophila mesoderm 
15:30-16:00 Coffee break  
16:00-16:20 Olubanke Ogunlana: In-silico structural prediction of human Scavenger receptor type B1 

(SRB1) - a novel approach to the discovery of prophylactic agent against Plasmodium 
falciparum 

16:20-17:20 Closing Keynote: Anna Tramontano: Structural bioinformatics strategies to address the 
malaria challenge   

17:20-18:00 Awards & Closing Remarks 

 

Workshops 
4th December 2009 

Parallel Session 1: 
 
9:00 AM - 5:30 PM (CANCELLED ) Tulio Oliveira, Olivier Gascuel and Francois Chevenet: Phylogenetics 
and HIV origins 
 
Parallel Session 2: 
 
9:00 AM - 5:30 PM (including lunch break) NIAID/NIH workshop, Jeff Skinner: Introduction to R� 

5th December 2009 
 
Parallel Session 3: 
 
9:00 AM - 12:15 PM Christine Orengo: Structural Bioinformatics 
2:00 PM - 5:30 PM Erik Bongcam-Rudloff: Sequence Analysis Using EMBOSS 
 
Parallel Session 4: 
 
9:00 AM - 5:30 PM (including lunch break) NIAID/NIH workshop, Sudhir Varma: Microarray Analysis 
Using R/Bioconductor 
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Keynote Abstracts 
 
Keynote 1: Engaging African Scientists in the Genomic Revolution to Ensure that Tomorrow’s 
Biotechnology and Medicine will Work for African People    
Dr. Charles Rotimi 
Director, Center for Research on Genomics and Global Health, Senior Investigator, Inherited Disease 
Research Branch,  National Human Genome Research Institute, NIH, Bethesda  
 
The successful sequencing of the human genome and the ongoing cataloguing of the genetic differences 
between individuals and populations are generating new knowledge and technologies that are having 
profound impact on our understanding of human evolutionary history and health. The new knowledge is 
shedding light on differential susceptibility to common diseases (e.g., HIV, Malaria, Hepatitis C, diabetes, 
hypertension and cancer) at the levels of the individuals, ethnic and ancestral groups. Scientists and doctors 
are using the new knowledge to gain fundamental insight into the development and administration of new 
drugs with the goal of improving efficacy and reducing adverse drug reactions. In this regard, and to ensure 
that tomorrow’s technology and medicine will work for all people, genomic science has to engage more 
human populations with ancestry from different parts of the world. Given that Africa is the common 
birthplace for all human populations and the well documented vast genetic diversity that exist within the 
continent, it is scientifically and morally important that the global scientific communities and funding 
agencies ensure that Africa is not left behind in the genomic revolution. A less inclusive strategy will lead to 
an incomplete understanding of how genetic variation is distributed among human populations and 
invariably contribute to the widening of global and ethnic inequalities in health and total well-being.   
This presentation will explore the extent of the participation of African Scientists, students and leadership in 
the genomic revolution to implement appropriate technologies to solve Africa health and food problems. 
Examples of ongoing effort to fully engage Africans in genomic science including the establishment of the 
African Society of Human Genetics, the development of an African Genome Project, the establishment of a 
new center at NIH (the Center for Research on Genomics and Global Health), the MalariaGen project, the 
International Society of computation Biology and the African Society of Bioinformatics and Computational 
Biology will be provided.  
 
Keynote 2: Annotating next-sequencing data: new opportunities for worldwide collaborative work 
Dr. Erik Bongcam-Rudloff  
Chair of European Molecular Biology Network (EMBNet) Board, Swedish University of Agricultural 
Sciences (SLU), Uppsala University, Sweden 
 
With the recent introduction of Next Generation (NGS) sequences technologies to the Life Sciences arena, 
the volume of sequence data being created is growing as an avalanche. Furthermore, high-throughput 
genomics and proteomics technologies are becoming more common worldwide and these technologies are 
evolving rapidly. NGS platforms facilities are being established in research institutions in all continents 
making the new techniques accessible to researchers in a broad range of fields. 
 
Questions can be posed in new and different ways with more large-scale methods. For instance, NextGen 
technologies makes it possible to map the bacteria flora in a person's mouth, to see why one individual 
develops infectious diseases like e.g. malaria while another does not. The new techniques also make it 
possible to monitor how the vectors and host adapts (mosquitoes, parasites, virus) in order to escape to 
people's or farm animals immune defenses.  
 
Sharing research data is essential for effective collaboration, I will therefore put special emphasis in 
discussing how we can make use of Web 3.0 technologies to start collaborative projects  
To produce sequence data today is easier and cheaper than before, to analyze and annotate is still the 
difficult, tedious and time consuming part. In the near future we will need armadas of biologists with basic 
bioinformatics skills, this new situation open opportunities for the bioinformatics communities outside the 
traditional bastions. I will discuss those aspects and present new ideas. 
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Keynote 3: Evolution teaches protein prediction   
Dr. Burkhard Rost, Columbia University, USA 
 
The objective of our group is to predict aspects of protein function from sequence. The only reason why we 
can pursue such an ambitious goal is the wealth of evolutionary information available through the 
comparison of the whole bio-diversity of species. Many approaches have benefited substantially from using 
evolutionary information; for some of these methods learning from evolution made the difference between 
possible and impossible. In my talk I will present examples of methods that target the prediction of protein 
interactions, of protein disorder, and of the effect of single residue mutations upon protein structure and 
function. 
 
Keynote 4: Unraveling Gene Regulation Mechanisms in the Human Malaria Parasite: Insights Into 
Chromatin Remodeling 
Prof. Karine Leroch, University of California Riverside 
 
Malaria remains one of the most deadly infectious diseases in the world. To identify new therapeutic 
strategies, we must gain a comprehensive understanding of how the malaria parasite regulates its complex 
life cycle, especially those that control DNA transcription. 
 
While expression profile analysis revealed remarkable changes in steady-state mRNA levels, only a few 
transcription factors and regulatory motifs have been identified in the genome of the human malaria parasite, 
Plasmodium falciparum.  Moreover, recent studies demonstrated that the parasite has little capacity to 
regulate gene expression in response to metabolic stress. These findings present an enigma as to how the 
malaria parasite regulates gene expression. 
 
To decode mechanisms by which Plasmodium regulates its developmental programs, we have analyzed 
chromatin restructuring over the course of the parasite infectious cycle. More specifically, we explored 
whether nucleosome positioning, occupancy and turnover direct the parasite erythrocytic cycle.  Using two 
complementary approaches couple to next generation sequencing technology; we have generated maps of 
“open" and “closed” chromatin structures.  Maps were further correlated with steady state mRNA patterns 
throughout the parasite life cycle.  All together our results demonstrate the importance of nucleosome 
occupancy variations during the parasite development and provides strong evidence for a particular 
eukaryotic chromatin structure that controls the parasite development. 
 
Keynote 5: Designing & Mining (Pathogen) Genome Databases: Conducting Biological Experiments 
In Silico 
Prof. David S. Roos, E. Otis Kendall Professor of Biology (droos@sas.upenn.edu) 
Dep’t Biology & Penn Genome Frontiers Inst, Univ Pennsylvania, Philadelphia PA 19104-6018 USA 
 
Biomedical research is increasingly driven by large-scale datasets: vast quantities of genome and EST 
sequences, epigenetic analyses, genetic polymorphisms and epidemiological data from diverse isolates, 
transcript and protein expression profiling results from multiple distinct platforms, phenotyping data of 
diverse provenance and reliability, automated and manually-curated annotation, information on protein 
structure, interactions, metabolic pathways, antigenicity, etc.  Help!!!  How can we most effectively collect, 
store, maintain, integrate, and mine these important datasets so as to define targets for further investigation?  
The Eukaryotic Pathogen Genome Database (http://EuPathDB.org) provides the protozoan parasite 
research community with convenient access to genomic-scale datasets, facilitating computational 
experiments that highlight and prioritize candidates for further study at the laboratory bench.  Novel 
algorithms integrate diverse datasets to improve gene model identification and the recognition of targeting 
signals.  Accurate identification of orthologs facilitates functional inference for ‘hypothetical proteins’.  A 
new, graphically-oriented user interface, which is potentially portable to run on other platforms, greatly 
simplifies the formulation and optimization of complex queries that can be shared with colleagues and stored 
for future review and refinement or modification.  For example, users seeking novel therapeutic targets may 
wish to prioritize (i) probable enzymes that (ii ) have been characterized structurally, (iii ) distinguish 
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pathogens from their hosts, (iv) are genetically and immunologically conserved among geographically 
distinct isolates, (v) exhibit abundant expression during appropriate developmental stages, and (vi) have been 
validated as essential by pharmacological and/or genetic phenotyping (in some system, even if such 
information is not available for the desired target species).  Such queries support systems-level analysis of 
key biological problems, several of which will be illustrated through live demonstrations.  This meeting will 
also provide ample opportunity for discussion of the OrthoMCL.org  and TDRtargets.org databases, if 
warranted. 
 
Keynote 6: Building a Sustainable Bioinformatics Program: Opportunities and Challenges  
Mike Tartakovsky and Yentram Huyen, NIAID, USA 
 
The vast amount of data that is being generated from new instrumentation in the lab as well as the 
availability of increased computational resources is advancing the rate at which discoveries are being made 
in allergy and infectious disease research.  Accessing the appropriate bioinformatics tools and technologies 
to leverage these data can sometimes be a daunting task for the non-specialist.  The strategy used and issues 
considered by the Office of Cyber Infrastructure and Computational Biology (OCICB) at the National 
Institute of Allergy and Infectious Diseases (NIAID) to build a centralized bioinformatics program to address 
this problem will be discussed.  Utilizing an integrated business model that not only revolves around the 
research process but leverages team work, inter-disciplinary expertise, and IT infrastructure, the OCICB has 
been able to take its bioinformatics program from the initial consolidation phase to full maturity in the span 
of five years.  Scientific contributions and impact to the NIAID research mission made by the program will 
also be discussed. 
 
Keynote 7: A kernel for open source drug discovery in tropical diseases 
Dr. Marc Marti-Renom, Centro de Investigación Príncipe Felipe, Valencia 
 
Open source drug discovery, a promising alternative avenue to conventional patent-based drug development, 
has so far remained elusive with few exceptions. A major stumbling block has been the absence of a critical 
mass of preexisting work that volunteers can improve through a series of granular contributions. This 
seminar introduces the results from a newly assembled computational pipeline for identifying protein targets 
for drug discovery in ten organisms that cause tropical diseases. We have also experimentally tested two 
promising targets for their binding to commercially available drugs, validating one and invalidating the 
other. I will discuss how the resulting kernel may provide a base of drug targets and lead candidates around 
which an open source community can nucleate. 
 
Keynote 8: Structural bioinformatics strategies to address the malaria challenge   
 
Prof. Anna Tramontano 
University of Rome "La Sapienza" 
 

Abstract to come 
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Conference Oral Presentation Abstracts 
 
Monday 30th November 2009 

Session 1: Functional, structural and comparative genomics of pathogens 

Identification of novel protein domains in Plasmodium falciparum and Leishmania species 
Presenter: Miss Amel Ghouila, Pasteur Institute Tunis 
 
Malaria and leishmaniasis are the most prevalent tropical diseases caused by protozoan parasites. Half of 
world’s population is at risk of malaria and ~2 million of new cases of leishmaniasis occur annually. 
Although the genome sequences of several Plasmodium and Leishmania species are already available, the 
function of more than 50% of their genes is unknown. Protein domain identification is a key step to advance 
in the comprehension of the biology of these parasites, and their infection mechanisms. Hidden Markov 
Models (HMMs) have proved to be powerful for protein domain identification. Notably, Pfam database 
provides a large collection of HMMs covering 73% of Uniprot proteins. Each Pfam HMM is a probabilistic 
model characterizing a given domain. When analysing a new protein sequence, a score is computed to 
measure the similarity between the sequence and the domain. This score is compared to a stringent threshold 
above which the domain presence in the protein is asserted. However, applied to Plasmodium and 
Leishmania species, this procedure fails to discover any domain in half of their proteins. Although this could 
be explained by the existence of genes that are unique to parasitic life style, this is certainly further 
exacerbated by the high proteome divergence of these species, which makes homology detection particularly 
difficult. Decreasing Pfam thresholds might enable more domains detections, but at the expense of numerous 
false positive predictions. Here, we apply a new method (Terrapon et al., Bioinformatics 2009, in press) that 
uses domain co-occurrence to filter these false positives. Several studies showed that domains are usually 
associated with a few other “favourite” domains. We first establish a list of domain pairs showing a strong 
co-occurrence. This list of Conditionally Dependent Pairs (CDP) is built from the domain composition of all 
Uniprot proteins, using a correlation test. Then, we list for each protein of the query organism its “potential”; 
and “validating”; domains. Potential domains are predicted by Pfam HMMs after threshold lowering. 
Validating domains are the already known Pfam and InterPro domains, but can also be the potential domains 
themselves. The presence of a potential domain is certified by a validating domain if the domain pair appears 
in the CDP list. Finally, we use a shuffling procedure to estimate the false discovery rate (FDR) associated 
with the certified domains. This procedure estimates the number of domains the approach would certify 
under the null hypothesis that the potential domains are randomly predicted. We apply this method to 
Plasmodium falciparum, vivax, and yoelii, and Leishmania major, brazilens, and infantum. It enables the 
detection of ~300 new domains in Plasmodium species and ~600 in Leishmania, with an estimated FDR 
below 10%. It also provides new Gene Ontology annotations for ~100 proteins in Plasmodium, and ~200 in 
Leishmania. Biological appraisal of the results reveals that new domains are mainly involved in RNA 
binding and regulation. Importantly, these new domains are frequently co-discovered in orthologous proteins 
in distinct species. These experiments thus demonstrate the ability of our approach to structurally and 
functionally characterize numerous hypothetical genes. 
 
Assessing functional annotation transfers with inter-species conserved coexpression : re-annotation of 
Plasmodium falciparum genes based on conserved coexpression with S. cerevisiae and D. 
melanogaster 
Presenter: Dr. Laurent Brehelin, LIRMM 

P. falciparum is the main causative agent of malaria. Of its 5484 predicted genes, about 57% do not have 
sufficient similarity to characterized genes in other organisms to warrant functional assignments. Although 
this situation may be explained by the existence of genes unique to the Plasmodium species, it is further 
exacerbated by the high evolutionary distance between P. falciparum and other sequenced eukaryotes. 
Usually, a low (stringent) e-value threshold is used to determine whether a measured BLAST sequence 
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similarity allows consideration of functional similarity, and therefore homology-based annotation transfer. 
However, homologous proteins, even with high sequence similarity, are not necessarily functionally 
equivalent. Moreover, for highly divergent proteins as that of P. falciparum, this strategy can fail to annotate 
numerous proteins. Increasing the e-value threshold might enable annotation of a larger proportion of 
proteins, but at the expense of more spurious annotations. Here, we propose to use the coexpression context 
of the genes to decide to transfer, or not, the functional annotations from homologues with potentially weak 
sequence similarity. The principle is as follows. We have a query organism (P. falciparum) and a reference 
organism (for example S. cerevisiae), with two different microarray datasets that monitor the level of 
expression of the genes of the two organisms. The coexpression context of a gene in one of the organisms is 
defined as the set of genes that appear as coexpressed with this gene in the data of the organism. Then, given 
two homologous genes (one in each organism) with potentially weak homology, if the two genes have 
similar coexpression context, the functional annotations of the reference gene are transferred to the query 
gene. The coexpression context of the two genes is considered as similar if they share a sufficiently high 
number of homologous genes, i.e., if the coexpression has been conserved between the two organisms. We 
design a probabilistic model for an implementation of this principle, so as to compute expression contexts 
and for detecting conserved coexpression with a probabilistic criterion. The model is first obtained with a 
statistical learning algorithm, from a set of expression profiles of orthologous genes, and next used to 
identify homologous gene pairs showing conserved coexpression, supporting a reliable transfer of functions 
from the reference species to the query species. Applied to two different reference organisms (S. cerevisiae 
and D. melanogaster), this method enable us to provide a function for 74 previously hypothetical P. 
falciparum genes and to propose, with confidence, refined annotations of previously incomplete or wrong 
original function for 58 additional genes. The majority of the query-reference pairs that were identified 
corresponded either to putative ribosomal proteins or to proteins involved either in ribosome biogenesis and 
assembly, rRNA metabolic process or tRNA processing. But other query-reference pairs emerged, involved 
in a variety of functions, including histone modifications, cytoskeleton dynamics, Golgi organization and 
biogenesis, and proteasome dependent processes. 

Comparative genomic analysis of Glossina morsitans transcriptome: vector for sleeping sickness 
Presenter: Mark Wamalwa, South African National Bioinformatics Institute 
 
Glossina morsitans morsitans (Diptera: Glossinidae) is an insect vector responsible for transmitting African 
trypanosomes, the causative agent of human African trypanosomiasis (HAT). Despite its place as one of the 
most important organism for transmitting HAT the lack of available information about its genetic makeup 
limits research with this vector. Over the past four years, the International Glossina Genome Initiative has 
coordinated the generation of 125000 expressed sequence tags (ESTs) from ten cDNA libraries. In order to 
elucidate the molecular events associated with vector-parasite interaction we embarked on a transcriptome 
analysis of these ESTs. A total of 15,093 open reading frames (ORFs/putative genes) were predicted of 
which 44.5% code for proteins sharing similarity with GenBank entries of known function, 38% code for 
proteins that only share similarity with GenBank entries of unknown function and 17.5% encode proteins 
that do not have a GenBank homolog. OrthoMCL homology-based sequence similarity was used to derive 
4,680 Glossina-specific orthologs, which were used to delineate protein families. Using the Gene Ontology 
hierarchy and KEGG metabolic pathway, we present a first classification of the G.morsitans translated 
peptides encoded by these EST’s and compare its protein repertoire with other well-studied insect species 
including blood-feeding disease vectors. Data will be presented for functional classes enriched in specific 
Glossina tissues. The gene models and functional assignments will be highly useful in the annotation of the 
genome sequence of G.morsitans, while the genes, especially those encoding immunity related proteins will 
provide a valuable source for researchers interested in vector biology. 
 
Ehrlichia Ruminantium Genome Segmentations Reveal Novel Homologous Genes 
Presenter: Dr. Alban Mancheron, CNRS - Univ. Montpellier 
 
Ehrlichia ruminantium, an intracellular bacterium, causes Heartwater disease in wild and domestic ruminants 
in the sub-Saharan Africa, in African and some Carribean islands. When affected by this fatal tick-borne 
disease, up to 90% of susceptible animals die within 3 weeks (Totte et al., 1997). The spread of E. 
ruminantium and Heartwater severely impacts the production of livestock in Africa: an important 
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economical consequence (Mukhebi et al., 1999). Since current diagnostic tools and vaccines show a limited 
efficiency, partly due to genotypic variations, new targets need to be discovered (Frutos et al., 2006). For this 
sake, a sequencing program was completed to determine and annotate the protein-coding repertoire (Collin et 
al., 2005), then a comparative genomic analysis of 3 phenotypically different strains investigated genomic 
evolutionary mechanisms of this rickettsia (Frutos et al., 2006). Both studies pointed out the surprisingly 
important proportion of tandem repeats (TRs) in non-coding genomic regions, and suspected that repeat 
variation contributes greatly to genome adaptation in E. ruminantium. With a novel approach, we conducted 
a comparative genome analysis of the 3 strains studied in (Frutos et al., 2006): two Welgevonden strains 
(pathogenic in mice), Erwo isolated in South Africa in 1988 and Erwe, which is an evolved Erwo after 
passages in 11-13 different cell environments; finally a Gardel strain, Erga, isolated from a Guadeloupean 
goat. Whole genome alignment tools yield lists of evolutionary related regions in several genomes with their 
alignment, but these are difficult to browse graphically. Genome browsers allow to navigate across a genome 
and view its local annotations, but do not offer a detailed evolutionary view in comparison to related 
genomes. We developed a genome comparison tool, QOD, that gathers both advantages. It segments a 
reference genome in potentially overlapping regions according to their local DNA similarity to other 
genomes. Every segment is either specific to the reference genome or common to all compared genomes; a 
common segment may have a single or several multiple alignments, in which case it is termed ambiguous, 
since one cannot predict its orthologs. QOD allows to browse through the segmentation and crosses it with 
known annotations. We segmented the 3 strains in turn to determine their common and specific regions, and 
compared our results with those of Frutos et al. Both analysis yield globally the same picture of very similar 
genomes: 98% of the genomes are covered by unambiguous common segments. However, our results allow 
to correct or precise some annotations of Frutos et al., especially those concerning specific CDSs. For 
example, they predicted 7 specific CDSs in Erwo, which could represent potential targets. However, QOD 
finds for each a strong, unique alignment with an Erwe CDS and a homolog in Erga. All these CDSs are 
short, and their similarities may have escaped Frutos et al. approach. Among 59 CDSs that were predicted as 
absent in at least one strain, we could find a significant homology for 52 CDSs. Altogether, this suggests that 
QOD is sensitive enough to predict novel homologies, and that TR variation also contributes to coding-
regions evolution. 
 
Session 2: Search and Design of Vaccines and Drugs 
 
Elucidating the Drugs Resistance Mechanism(s) of the Malaria Parasite to Tetracyclines and 
Chloroquines 
Presenter: Mrs. Marion Adebiyi, Covenant University 
 
At the genomics level, we use the microarray technology to produce gene expression data for various 
organisms under many conditions. Analysis of gene expression data of Plasmodium falciparum (P. 
falciparum) when induced with two anti-malarial drugs (such as chloroquine and tetracycline) has shown that 
the P. falciparum resistance mechanisms may not be elucidatable at the genomics level. But on a proteomic 
level, biochemical research has elucidated an increasingly complete image of the metabolic architecture of 
organisms including P. falciparum. In this work, we used the biochemical network of P. falciparum to 
deduce its drugs resistance mechanism(s) using two expression data obtained when P. falciparum is treated 
with chloroquine and tetracycline. We mapped the gene expression data onto the enzymatic reaction nodes of 
the metabolic network. A consecutive-one clustering method was used to derive substantial clusters. Further, 
a combinatorial technique was applied to extract discriminative features from these clusters. Extracted 
clusters and their features yielded elucidative insight into the mechanisms that P. falciparum when deplored 
for resisting these anti-malaria drugs. It is known that tetracyclines specifically block expression of the 
apicoplast genome. Subsequent loss of apicoplast function in the progeny of treated parasites lead to a slow 
but potent antimalarial effect. From the clusters we extracted, we show that this slow antimalarial effect may 
in particular be due to excessively metabolising glucose. The fatty acid production is up-regulated (beta 
oxidation, starting at Acetyl-CoA) together with the farnesyl pathway which is needed for Cholesterol also 
leading to fatty acids and membrane components. We also discovered further important genes and reactions 
that participated in the resistance mechanism of P. falciparum to tetracycline. In the extracted features from 
the chloroquine microarray data, we found that tryptophanyl-tRNA synthetase production in the apicoplast 
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was up-regulated. It had been hypothesized that resistant P. falciparum parasites have a mechanism for 
releasing chloroquine (an efflux process). We prove in this work that the tryptophanyl-tRNA synthetase 
production in the apicoplast that is up-regulated suggested that this efflux process may have been made 
possible (caused) by the apicoplast, the mini-bacterium living inside the malaria parasite. When our results 
are experimentally proven, in particular for the case of chloroquine, our findings may lead to a better cost-
effective drug agent for effective eradication of the parasite from the human blood stream.  
 
A comprehensive in silico methodology for optimal design and selection of therapeutic small 
interfering RNA molecules for the Influenza A Virus 
Presenter: Dr. Mahmoud Elhefnawi, National Research Centre, Cairo 
 
We performed a novel combinatorial in silico methodology for rational drug designing of antiviral short-
interfering RNA (siRNA) targeting divergent Influenza A virus strains. Our methodology is based on the 
selection of highly potent and specific siRNAs targeting conserved, accessible regions and functional motifs 
of the Influenza virus mRNA. Utilizing 300,000 influenza A sequences encompassing the 8 Influenza 
segments we identified 86 conserved regions and 16 functional motifs in PB2, PB1, PA, NP, M and NS 
segments. Our approach includes consideration of conservation percent, number of mismatches in off targets, 
target accessibility; and combining best second generation design and scoring algorithms. 6000 possible 
siRNAs were designed, filtered and ranked. filtering was based on mapping the 90% inhibition cutoff for the 
siRNA scores, target accessibility scores, and discarding all siRNAs, which have off targets in the human 
genome. The ranking was based on targeting conserved regions, structure of targeted region and target space 
constraints, in addition to fulfillment of best second generation design algorithms guidelines. In our study we 
have exhausted all possible siRNAs that can target diverse strains of Influenza, and selected the best 8 
siRNAs which target highly conserved regions, functional motifs, have no off targets with less than 10 
mismatches, have high scoring values using best design programs that correspond to 90% experimental 
inhibition percent, and can target accessible regions that are not constrained by secondary structures or 
protein bindings. Such siRNA are potential candidates for a potent specific functional therapeutic treatment 
for diverse Influenza strains including the recent avian and swine strains. 
 
Discovery: A resource for the rational selection of drug target proteins and lead compounds in malaria 
Presenter: Prof. Fourie Joubert, University of Pretoria 
 
The selection of drug targets and lead compounds in malaria has been mostly based on serendipitous 
discoveries and legacy compounds. Few rational approaches have been successfully followed in especially 
the selection of promising drug target proteins in the parasite. With the availability of parasite and host 
genome data, and the advances in high-throughput computational methods, the stage is set for the 
development of comprehensive and effective high-throughput computational approaches for rational target / 
lead selection. The current emergence of widespread drug resistance, even against newer pharmaceuticals is 
making the effective selection of new drug targets together with lead compounds essential and urgent, 
requiring optimal approaches to be put in place for this process. Currently available systems for selecting 
drug targets in malaria include PlasmoDB and the TDR Targets database, but there is no system available 
that offers data mining of parasite proteins in a host-pathogen comparative context, together with ligand 
information and chemical properties. We have initiated a project to develop a publicly available informatics 
resource where comprehensive information on the parasite and host proteins are stored, together with the 
results from relevant 3rd-party investigations as well as results from our own high-throughput analysis. The 
comprehensive data included in the resource is aimed as wide as possible, including protein, gene-ontology, 
orthology, metabolic, structural, expression, interactome and chemoinformatics information. This is 
combined with a data-mining interface for researchers to perform the selection of putative drug target protein 
and lead compounds according to their specific highly-flexible criteria. The system is not designed to be a 
repository, but a resource to perform advanced data mining, filtering and selection according to biologically-
relevant criteria. The resource is unique in integrating comparative genomics, protein annotations and 
chemoinformatics in a single system. The system is currently in a pilot phase, and is an expansion of our 
previously-published resource for the structural annotation of malaria proteins, SAMP 
(http://malport.bi.up.ac.za). Protein information is currently being entered into the resource from the human, 
mosquito and the various malaria genome projects. Chemical information is from PDB, KEGG and 
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DrugBank. Information includes basic annotations, motifs, domains, binding sites, structural features, 
orthology information, ontology terms, protein-protein interactions, protein-ligand interactions, pathogen-
host interactions and comparative genomics information. Chemical information includes protein interactions 
and ADMET (Absorption, Distribution, Metabolism, Excretion, and Toxicity) properties. While some of the 
information is imported from existing resources, much is based on local high-throughput analyses performed 
on data from all the relevant organisms. The researcher accessing the resource is then able to perform 
advanced searching and filtering of proteins and chemical compounds according to possible interactions and 
the different types of properties described in the database. This may be initiated either from the protein or 
chemical compound as starting point. The resource is currently at a stage where basic and advanced searches 
may successfully be performed across the proteins and compounds from all organisms, showing possible 
protein-ligand interactions together with the all the related protein and chemical properties. URL: 
http://malport.bi.up.ac.za 
 
Dynamics of insecticide resistance to pyrethroid in Anopheles gambiae in southwestern Nigeria: A five 
years survey (2002-2007) 
Presenter: Dr. Isaac Oyewole, Babcock University, Ilisan Remo 
 
The use ITNs and IRS are integral component of malaria control. In spite of the effectiveness, resistance 
remains a challenge. Pyrethroid is a class of insecticide approved for treating nets. Resistance has emerged in 
Anopheles gambiae & Anopheles funestus. Resistance is mainly associated with reduced target site 
sensitivity/metabolic resistance. We first reported pyrethroids (permethrin, deltamethrin) and DDT resistance 
in An. gambiae population in Nigeria in 2002. This showed 100% susceptibility to permethrin, deltamethrin, 
lamdacyaloathrin and DDT. Between 2002 and 2006 the presence Kdr allele was established only in the 
molecular S form, the M form possibly has a different resistant mechanism (metabolic?). In 2007, we carried 
out bioassay, synergist and biochemical analysis on resistant and susceptible strains of An. gambiae s.s. 
Biochemical assays showed an increased level of monooxygenase but not glutathione-S-transferase or 
esterase activities in the resistant mosquitoes. RNA extractions, cRNA synthesis and labelling reactions were 
performed independently for each biological replicate. Total RNA was extracted from batches of 10 three-
day-old adult female mosquitoes using a PicoPure RNA isolation kit (Arcturus; Biocomp Inc., San 
Francisco, CA, USA) according to the manufacturer’s instructions. Microarray analysis using the An. 
gambiae detox-chip for expression of detoxifying genes showed five over-expressed genes in the resistant 
strain two cuticular genes (CPLC8 and CPLC#), a cytochrome P450 (CYP325A3), a sigma class GST 
(GSTS1-2) and a thioredoxin peroxidase (TPX4) gene when compared with the susceptible one. When 
compared with the susceptible strain, however, CPLC8 and CPLC#, are cuticular genes not implicated in 
pyrethroid metabolism in An. gambiae s.s. This presentation highlights changes in the resistance levels from 
2002-2007. Meanwhile, no significant increased in resistance level from 2002-2007 was observed. 
 
Tuesday 1st December 2009 
 
Session 3: Host/Pathogen Systems Biology 
 
Systems-level analysis of spatial constraints in biological networks using NetCirChro 
Presenter: Dr. Yentram Huyen, National Institute of Allergy and Infectious Diseases 
 
The vast amount of “omics” data available today has enabled the systems-level study of several biological 
aspects. Specifically, there has been a huge interest in the study of biological networks in various contexts. 
Transcriptional regulatory networks are one group of biological networks that has been extensively studied. 
It has been well established that transcriptional factors and their target genes (regulons) are conserved among 
different groups of organisms. The order and distribution of genes on chromosomes have also been shown to 
be an important systems-level biological feature in both prokaryotes and eukaryotes. There exist a number of 
tools that allow researchers to visualize biological networks and chromosomal distribution of “omics” data. 
Unfortunately, these tools only allow researchers to study the topology of the biological networks or the 
“omics” data in a non-spatial context. To address this short coming, the NIAID Bioinformatics and 
Computational Biosciences Branch developed the Networks on Circular Chromosomes (NetCirChro) tool, 
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which enables users of the network visualization platform, Cytoscape, to map biological network data onto 
circular chromosomal maps. Synchronization of the data between NetCirChro and Cytoscape presents a new 
perspective and context in which biological networks can be analyzed. To illustrate the use of NetCirChro in 
understanding systems-level biological themes, we explored the spatial topology of networks by mapping 
metabolic and transcriptional regulatory networks of E.coli, S.typhi and B.subtilis onto their corresponding 
chromosomes. Using LexA as our model global regulator and E.coli as our reference genome, we mapped 
and visualized the LexA regulon on the respective chromosomes of E.coli, S.typhi and B.subtilis. We show 
that despite differences in the number and type of target genes in the LexA regulon between Gram-positive 
and Gram-negative bacteria, the spatial topology of the LexA regulon is very similar between the two classes 
of bacteria. This finding is in line with the established concept that spatial constraints act on individual 
transcription regulons. We further used NetCirChro to explore our hypothesis that spatial constraints act not 
only on transcriptional units but also on other tightly connected subsystems. We compared an E.coli and 
S.typhi subnetwork that was identified by Cytoscape as a highly interconnected cluster. Analysis of this 
subnetwork with NetCirChro reveals that the spatial topology is strikingly conserved between E.coli and 
S.typhi. Our preliminary results suggest that spatial constraints indeed act on other networks and network 
motifs at the system level. In this work, we present a novel tool, NetCirChro, which enables the integration 
of biological networks, gene expression and other “omics” data with chromosome maps. Using NetCirChro, 
we have preliminary data that suggests that in addition to individual transcription regulons, the topology of 
other biological networks and network motifs are spatially constrained in the chromosome. We propose that 
NetCirChro can be further used to explore the role of gene organization in functional regulatory networks; 
find previously uncharacterized neighboring genes with possible related function; identify micro RNA 
clusters involved in a common function; and understand promoter structure and regulation of head-to-head 
genes. 
 
Contribution of Microarray Data to the Advancement of Knowledge on the Mycobacterium 
tuberculosis Interactome: The use of random Partial Least Squares (r-PLS) approach 
Presenter: Gaston Mazandu, University of Cape Town 
 
The number of fatalities due to tuberculosis awards it much more weight than other most feared infectious 
diseases for humankind, e.g. cholera, plague and the like. Tuberculosis is caused by Mycobacterium 
tuberculosis, also called tubercle or Koch’s bacillus, whose genome sequence has been completely 
elucidated. The disease can, in theory, be controlled by vaccines and cured by drugs, however, the 
widespread emergence of drug resistant strains constitutes a major impediment to global tuberculosis 
eradication programmes requiring the effectiveness of coordinated strategies towards new anti-tuberculosis 
compounds with novel mechanisms of action. Despite significant successes recorded from comparative and 
functional genomics for better understanding of its evolution and interaction with its host, the existing 
information on Mycobacterium tuberculosis is still limited when considering the high proportion of 
hypothetical proteins in the genome. Among these uncharacterized proteins are those known to be specific to 
Mycobacterium tuberculosis or to pathogens, and they have been suspected to play a role in immunogenicity 
or in pathogenesis of tuberculosis. They may have a particular role in helping the organism to evade the host 
immune response or in latency, and are thus likely to be important in the specific lifestyle of the organism. 
Unfortunately, these proteins are unannotated, thus forming a barrier to their development as drug targets for 
novel therapeutic agents. The biological analysis of the organisms has evolved from a one-by-one gene 
approach to the whole genome focus, providing the opportunity to look at genes within their context in a cell 
to achieve global view. Genomics and large-scale experiments allow the organism’s genome to be studied in 
a global fashion in order to unravel the underlying principles of its biological properties for the purpose of 
building a predictive disease model and identifying novel therapeutic drug targets for disease. Following the 
central dogma of molecular biology, where data flow from gene to protein through transcript, information on 
gene expression provides information on the functional state of an organism. New technologies such as 
microarrays have been developed to measure the expression level of thousands of genes simultaneously, 
providing an innovative platform for biologists to investigate the dynamic nature of gene dependencies. 
These vast amounts of data generated at all levels of biological organization will help us to identify co-
expressed genes, which may reveal proteins interacting in a complex or acting in the same pathway without 
direct physical interaction. Discovering associations of regulatory patterns of characterized proteins with 
those of hypothetical proteins may lead to functional relationships between them and facilitate the 
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characterization of proteins of unknown function. Therefore, computational methods are needed in order to 
extract useful knowledge from such large-scale data and to infer these co-regulated genes. Here we make use 
of the random partial least squares regression technique to trace connections between co-regulated genes in 
Mycobacterium tuberculosis using data downloaded from public microarray databases, producing the overall 
topology of a microbial coexpression network with the exact complexity of the model. 
 
In silico prediction of protein-protein interactions in macrophages 
Presenter: Oussema Souiai, Tunis 
 
Nowadays, infectious diseases such as tuberculosis are not only the concern of third world countries. Human 
migration contributes to the worldwide globalization, emergence and persistence of these diseases. Alveolar 
Macrophages are a crucial niche for the establishment and persistence of infection. In this work we 
attempted to infer and analyze safe versus infected alveolar macrophages through the protein-protein 
interaction (PPI) network angle. Indeed, the functional analysis of such networks bring valuable information 
on the cellular and molecular mechanisms sustaining the infection. Currently, the majority of available 
interactomes are context-less, i.e. without any reference to the spatial, temporal or physiological conditions 
in which the interactions may happen. To infer the most likely macrophage interactome, we added data from 
several resources to the 38832 Human PPI dataset from APID (Prieto et al, 2006). We statistically evaluated 
the integrated data and proposed a macrophage-contextualized interactome in the steady stage. Each 
interaction was characterized by: number of psi-mi experiments proving the interaction; number of papers 
reporting the interaction; a distance reflecting the similarities/dissimilarities between the GO annotation of 
the interacting proteins; number of common GO biological process terms; number of common GO cellular 
component; number of common immunity related KEGG pathways; a recoded co-expression state between 
the mRNA encoding the interacting proteins and iPFAM value evaluating the interacting proteins domains 
according to Pfam database. To minimize the variance between variables, the whole data was normalized. 
Univariate, bivariate and multivariate analysis on all descriptors revealed correlations between variables and 
allowed reducing the number of descriptors. A confidence subset of interactions verifying the following 4 
logical criterions was selected: i) co-expression, ii) #common GO BP; 1 OR #common GO CC; 1 OR 
Go_proxy distance; 0.1, iii) #papers; 1 OR #methods;1 iv) iPFAM =1. This subset is composed of 530 
interactions between 694 proteins among which the immune related functional annotation terms (like 
apoptosis, regulation of programmed cell death) are highly over-represented. The Euclidean distance 
between the barycentre of this subset and all interactions was calculated. A significance distance cut-off 
between this barycentre and the reference subset’s members were computed and fitted. All interactions 
sharing a distance lower than this cut-off were considered as behaving like the confidence subset and 
consequently considered as the potential PPI’s macrophage. This inferred macrophage’s interactome (in the 
steady stage) is composed by 30180 interactions involving 13567 proteins. All interactions and their 
barycentre were mapped and visualised on the 3D space recommended by a Principle Component Analysis. 
The obtained scatter plot graphically shows a high density of the confidence subset elements among the 
whole dataset. The inferred subset is enriched in: experimentally verified interactions (extracted from 
InnateDB), interactors sharing interacting PFAM domains, immune related BP. Comparative analysis 
between an inferred steady stage and the MTB infected macrophage PPI are under investigation. The 
preliminary results show perturbations of interactions (disruption and/or emergence) characterizing the 
immune response to MTB and the induced apoptosis processes. 
 
Host factors improve robustness of the metabolism of Plasmodium falciparum 
Presenter: Dr. Segun Fatumo, Covenant University 
 
Metabolism is central in the human parasite Plasmodium falciparum and its malfunction leads to the 
elimination of the parasite. Commonly, the reconstruction of the metabolism of the parasite uses the genome 
information of the parasite without taking the host factors (human enzymes) into account. In a recent 
publication [1] - a critical comparison of a manual reconstruction of the metabolic pathways for P. 
falciparum (Malaria Parasite Metabolic Pathways) with databases comprising of computationally inferred 
pathways like PlasmoCyc [2], MetaSHARK [3] and KEGG (Kyoto Encyclopedia for Genes and Genomes, 
[4] http://www.genome.ad.jp/kegg/) was done. The study disclosed that the automatic reconstruction of 
pathways generates manifold paths that need an expert manual verification and many pathways appeared to 
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be incomplete. We wanted to show that P. falciparum takes advantage of host factors. We assumed that more 
complete pathways make the metabolism of P. falciparum more robust. For this, we started a systematic 
robustness analysis of the metabolic network of P. falciparum with and without host factors. We extracted 
the metabolic information from the databases PlasmoCyc and HumanCyc. Additionally we included data 
from the manually curated database Malaria Parasite Metabolic Pathway [5]. With these resources, we 
reconstructed four different metabolic networks for P. falciparum comprising of 1) the network of P. 
falciparum alone (PlasmoCyc), 2) the network of P. falciparum filled with human enzymes, 3) the network 
of P. falciparum only consisting of enzymes that have known coding genes in P. falciparum and 4) the 
network of P. falciparum consisting of enzymes that have genes in P. falciparum or human. For this network 
we also performed a random sampling test filling the gaps with randomly selected human genes. We 
examined the robustness of these different networks by discarding single nodes respectively and analysed 
their flux performance with topology features depicting robustness of qualitative network flux. We applied a 
breadth first algorithm to investigate for flux deviations when a node is discarded (or blocked, see Fatumo et 
al.2009 [6]). Additionally, we tested the networks for chokepoints [7] and damage [8]. We observed that the 
percentage of reactions without deviations is considerably lower in the metabolic network of Plasmodium 
falciparum when considering (the correct) human genes coding for enzymes in these pathways. We showed 
by a systematic robustness analysis that gaps in the metabolic network of P. falciparum could be filled by 
human enzymes making the metabolism of the parasite more robust. This offers the challenging opportunity 
to tackle the parasite by targeting human host factors at severe hot spots for the parasite. For this, of course 
the robustness of the host metabolism needs to remain unhindered at the same time. 
 
The Evolutionary Dynamics of the Lion Panthera leo Revealed by Host and Viral FIV Population 
Genomics 
Presenter: Agostinho Antunes, CIIMAR, University of Porto 
 
The lion Panthera leo is one of the world’s most charismatic carnivores and is one of Africa’s key predators. 
Here, we used a large data set from 357 lions comprehending 1.13 megabases of sequence data and 
genotypes from 22 microsatellite loci to characterize its recent evolutionary history. Patterns of molecular 
genetic variation in multiple maternal (mtDNA) and paternal (Y-chromosome) and biparental nuclear 
(nDNA) genetic markers were compared with patterns of sequence and subtype variation of the lion feline 
immunodeficiency virus (FIVPle), a lentivirus analogous to human immunodeficiency virus (HIV). In spite 
of the ability of lions to disperse long distances, patterns of lion genetic diversity suggest substantial 
population subdivision (mtDNA ST=0.92; nDNA FST=0.18), and reduced gene flow, which, along with 
large differences in sero-prevalence of six distinct FIVPle subtypes among lion populations, refute the 
hypothesis that African lions consist of a single panmictic population. Our results suggest that extant lion 
populations derive from several Pleistocene refugia in East and Southern Africa (~324,000-169,000 years 
ago), which expanded during the Late Pleistocene (~100,000 years ago) into Central and North Africa and 
into Asia. During the Pleistocene/Holocene transition (~14,000-7,000 years), another expansion occurred 
from southern refugia northwards towards East Africa, causing population interbreeding. In particular, lion 
and FIVPle variation affirms that the large, well-studied lion population occupying the greater Serengeti 
Ecosystem is derived from three distinct populations that admixed recently. 
 
Gene analysis of a newly isolated Lassa virus strain 
Presenter: Dr. Lawrence Ehis Okoror, Western Delta University 
 
Lassa virus is the cause of lassa fever which has been a leading cause of morbidity and mortality in many 
parts of West Africa. Gene sequence analysis was carried out with strain “Nig04-02”. It is becoming 
increasing important to analyse any newly isolated sequence for proper understanding of molecular activities 
of the gene. To properly analyse a sequence a combination of different algorithm and method is imperative. 
Method: Global sequence alignment of the gene predicted with blast and wu-blast. FGENESH, GENEID, 
GENSCAN was used to predict gene function. While homology and multiple sequence alignment was 
carried out using clustal W using both high scoring sequences and low scoring sequences. These were from 
mopeia and filovirus as well as another recently isolated lassa virus gene from the same locality. The best 
score was predicted using bestscor at biology workbench. Transcription factors was predicted with TFsearch. 
CLC main work bench software version 4 was used to calculate the complexity of the viral gene, the pattern 



Page 21 
 

score, secondary structure and the translation frame. Other methods applied in the analysis included the 
search for recombinant rate of the gene (LAMARC). Synonymous and nonsynonymous substitution of the 
sequence was carried out in MEGA4. Protein-protein interaction to detect the interaction of the 
corresponding protein predicted was done using gene cards. Results: Sequence alignment (global) gave 
significant hits at PAM50, PAM100 and BLOSUM62 matrices which were between 85% to 45% homology. 
FGENESH gave no relevant prediction, while GENSCAN predicted 43.48% C+G and Isochore 2 (43-51 
C+G%) and GENEID predicted a CDS1, CDSf, TSS, CDSi, PolA regions. All predictions were done at 
probability of 95%. There were 40 transcription factors with a score of 100% and six open reading frames 
with only one TATA region. Results from clustalW reveal a high conservation with total alignment score of 
16055 and highly conserved areas. The gene weight was 96,183kDA with 5 bulge sites, hairpin loop and 
interior loop were 6 each, multiloop 4 and the stem was 10. Atomic compositions were also predicted with 
all the atoms making the sequence. Nucleotide distribution frequencies are shown in the result table. Gene 
card predicted only 4 types of interaction which was visualised in cystocape and all the interactions were 
disease causing as well as virulence. Discussion: Despite the presence of circulating antibodies against lassa 
virus in the population referred, there is still yearly out break of lassa virus epidemics. Hence it has become 
imperative to have a deep molecular knowledge of various lassa virus sequences. The studied strain is of 
particular interest since it is a strain recently isolated during a re-emergent outbreak. This we did by carrying 
out a complete analysis of the Ng04-02 to determine if the difference in the new strain could be responsible 
for the recurrent out break of epidemics in most part of Nigeria. From the foregoing the virus showed great 
homology with very high scores both at the global alignment and the multiple sequence alignment. However 
there were areas of differences with results from TF search when compared to another recently isolated lassa 
virus gene. 
 
Session 4: Database and Resource Development for Infectious Disease Research 
 
Hepatitis C Virus Discovery Database (HCVdd) 
Presenter: Samuel Kwofie, South African National Bioinformatics Institute 
 
Hepatitis C Virus (HCV) is a small, enveloped RNA virus, belonging to the Flaviviridae family, in the genus 
of hepacivirus. So far 6 major genotypes have been identified and are subdivided into about 84 subtypes. The 
HCV genome is a single-stranded positive sense RNA of about 9600 bases, flanked by 5&#039; and 
3&#039; non-coding regions. The genome is made up of a single, large open reading frame encoding a 
single polyprotein consisting of about 3000 amino acid residues. Currently HCV infects about 200 million 
people worldwide and is known to cause acute and chronic liver infections such as cirrhosis, hepatocellular 
carcinoma and hepatic steatosis. About half of infected patients do not respond to a combination therapy of 
pegylated interferon alpha and ribavirin. By understanding the virus structure, its life cycle and functions of 
the HCV proteins, novel anti-viral small molecules and potential vaccines could be developed. Vast amount 
of data accumulated from biochemical, structural and other biological analysis could serve as a framework 
for unlocking the molecular aetiology underlying HCV infections. Biomedical text mining is therefore an 
essential tool for analyzing the ever increasing published scientific data and literature on HCV research. To 
the best knowledge of the authors, there is no single biomedical text mining database solely focused on HCV 
research. In this report, Hepatitis C Virus Discovery Database (HCVdd): a biomedical text mining and 
relationship exploring knowledgebase has been developed based on the Dragon Exploratory Systems (DES). 
The HCV proteins and their name variants have been incorporated into the pre-compiled lexicons of 
biological entities existing in the DES. These entities are cross-referenced to databases such as Gene 
Ontologies (GO), UNIPROT and Entrez Gene. A list of 32,895 abstracts was retrieved via PubMed database 
using specific keywords queries relating to HCV. These abstracts were processed based on entity recognition 
of terms in the following dictionaries: human genes and proteins, metabolites and enzymes, pathways, 
chemicals with pharmacological effects, and disease concepts. The web query interface of HCVdd enables 
users to retrieve information using specified entities, keywords and phrases. Each entity search generate text 
analyzed association networks and hypothesis which could be tested to identify potentially novel relationship 
between various entity concepts. The discovered associations between genes and other concepts such as 
diseases may assist experimental biologist to conclude on which genes amongst a pool of genes need to be 
characterized for further molecular analysis. Such an approach could also lead to possible discovery of new 
anti-viral drugs, cellular receptors and enhance the development of appropriate diagnostic method. The 
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HCVdd comprises of the Knowledge Finder accessible via email login, which allows users to develop their 
own customized databases known as Knowledge Databases. The Knowledge Finder uses a sentence model 
as template to extract and filter the required knowledge. The end results from these queries are post-
processed PubMed abstract with colour-coded tagged entities and terms related to various dictionaries or 
categories. HCVdd is therefore an enhanced and integrated online literature-based discovery resource 
available via http://apps.sanbi.ac.za/HCVdd/. 
 
Design and setting-up of a Bioinformatics platform dedicated to HIV drug resistance problems 
Presenter: Dr. Odile Ouwe Missi Oukem-Boyer, CIRCB 
 
The management of people living with HIV/AIDS in developing countries is currently conducted almost 
exclusively using a public health approach following recommendations of the World Health Organization 
(WHO). Consequently, first-line antiretrovirals (ARVs) are limited and HIV-infected patients who are 
eligible for treatment start with the same drugs, thus carrying the risk of treating drug resistant strains with 
the drugs to which they have already developed resistance. In the event of treatment failure, the patient is 
treated with a second line-drug, which does not offer more choices to the clinician. In cases of new 
therapeutic failures, the clinician immediately runs out of solutions to propose to his patients. Moreover, the 
genotyping test is unaffordable by most Africans; hence patients are blind-treated because clinicians have no 
information about the genotype of the virus. Conversely, in developed countries, the physician usually 
knows the HIV genotype and has more choices for a combination of ARV drugs because of a greater 
diversity of available drugs. We propose a new approach to reduce the discrepancy of HIV treatment in sub 
Saharan Africa. The challenge of this project was to propose that each HIV infected patient be considered as 
an individual, and not as an “eligible subject”; in a “management program” as it is currently the case, and to 
set up a bioinformatics platform and associated resources (such as genomics and HIV genotyping) dedicated 
to the study of resistance of the HIV to ARVs. This idea was submitted in May 2008 to the first Grand 
Challenge Exploration call from the Bill & Melinda Gates Foundation and was one of the 104 awards 
(including only 5 in Africa) among 4000 applications worldwide. In the first phase of this initiative, we have 
developed a conceptual data model of an integrated Protein-Ligand database for HIV drug resistance. The 
conceptual scheme of the database was created using concepts of the entity-relationship modeling principles 
with application to HIV. This HIV Protein Drug Interaction (HIV-PDI) database was designed to store and to 
link several types of data concerning HIV resistance such as patient treatments, HIV proteins mutations and 
structures, drug resistance characteristics, protein/ligands interactions, molecular descriptors, etc… These 
data are used to extract knowledge about the possible relationships between the stored data and to highlight 
novel features of mutant proteins and their interactions with available molecules. The database, presently 
limited to the HIV protease target in its current version, is now available at the CIRCB in Yaoundé. It 
provides various interfaces, including graphical-user facilities and contains entries covering different disease 
conditions along with more than protease 30,000 mutations and 6000 drugs (commercial, in development, 
from patents or literature) directed at this target. Each entry can be retrieved through multiple methods 
including target name, disease name, drug/ligand name, drug/ligand function and drug therapeutic 
classification. The database would be useful as a knowledge infrastructure for researchers, but most 
importantly as an additional tool for the decision making process of clinicians for the choice of the most 
adapted treatment for their patients. 
 
Comparative Genomic Analysis of Mosquitoes, using Public Genomic Resources 
Presenter: Dr. Karyn Megy, European Bioinformatics Institute 
 
The technological advances in sequencing have lead to a plethora of genomes being sequenced and 
annotated. Storage, organisation and update of these data are fundamental for their analysis. VectorBase (1) 
(http://www.vectorbase.org) is a Bioinformatics Resource Centre focusing on invertebrate vectors of human 
pathogens, such as the mosquitoes Anopheles gambiae, Aedes aegypti or Culex quinquefasciatus, the tick 
Ixodes scapularis or the body louse Pediculus humanus, and containing sequences as well as expression and 
population data. More than a simple repository, it also interconnects data from these organisms and displays 
DNA similarities, orthologous/paralogous genes and syntenic regions. Displaying comparative data along 
with the individual genome data, rather than independently by an external group, ensures that these data are 
always up to date: an update of a gene set leads automatically to an update of the comparative data. 
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Moreover, it provides consistency, as data will almost always be generated the same way (excluding pipeline 
improvement). This kind of information is of major interest when comparing the genomes of various species 
and was used in a comparative analysis of the mosquito genomes. The three mosquito genomes available 
each represent one of the three main mosquito species; An.aegypti and C.quinquefasciatus are the most 
closely-related species, having diverged about 100 Million years ago (Mya), while An.gambiae has diverged 
much earlier, about 180 Mya. Their sizes range from 278 Mb up to 1.3 Gb, with repeats and transposable 
elements content between 16% and 45% and gene content varying from 12,945 up to 18,883 genes. In 
conjunction with their evolutionary relationship, the two closest species have more DNA and protein 
similarities than with An.gambiae. However, Ae.aegypti seems to have evolved faster than its counterparts, 
and although most of the genes remain conserved between the three species, they are more shuffled than in 
An.gambiae and C.quinquefasciatus.  
(1) VectorBase: a data resource for invertebrate vector genomics. Lawson et al.; NAR (37) Jan 2009 
 
International Glossina Genome Initiative: Towards an understanding of the Glossina morsitans 
transcriptome 
Presenter: Dr. Alan Christoffels, South African National Bioinformatics Institute 
 
Introduction: Tsetse flies (Glossina spp) serve as vectors for African trypanosomes that cause sleeping 
sickness in humans and livestock. Research has suggested that tsetse fly immunity factors are key 
determinants in the success or failure of infection and maturation process of parasites. Currently, the paucity 
of genomic resources for tsetse fly limits a more exhaustive analysis of immunity factors. However, the 
tsetse fly research community has established the International Glossina Genome Initiative (IGGI) 
consortium aimed at coordinating the production of genomic resources related to the Glossina genome. 
Methods: mRNA transcripts were sequenced from various Glossina morsitans tissues. Putative gene models 
were generated from mRNA transcripts using a sequenced-based strategy. Transcripts were initially 
clustered to reduce redundancy prior to building putative gene models. Data was imported into a relational 
database and accessed through a “wiki-like” system for curation. The IGGI consortium carried out a 
community-based manual curation of these transcripts in the context of a “Transcriptome Jamboree” at the 
South African National Bioinformatics during November 2007 and subsequently in Kenya during May 2008. 
Results: I will discuss the rationale for the implemented computational strategy. A total of 124,000 ESTs 
were clustered into 15,685 non-redundant transcripts. Approximately 30% of transcripts were annotated 
using full-length cDNAs. Protein predictions were obtained for 62% of all transcripts and validated through 
manual curation. Candidate immunity-related genes sampled by the mRNA transcripts are being compared to 
other vector genomes (www.vectorbase.org). Using protein domain assignments, we have functional 
cataloged the proteins encoded by the Glossina transcripts and classified functions that were significantly 
over-represented in single-tissue types. Conclusions: In the absence of a genome assembly for G. morsitans, 
the current curated transcriptome data provides a set of high quality data for use by the Glossina research 
community to direct research aimed at understanding immunity related genes. 
 
Development of a Web-based Data Management System for Clinical Immune Research 
Presenter: Dr. Jingming Ma, University of Rochester Medical Center 
 
A large-scaled immunological research always involves different types of data and information, like 
biological samples of clinical patients, experiment raw data from immunological laboratories, processed data 
by computation tools, and various documents for studies. It also needs an efficient way to manage 
tremendous experiment data generated by immunological assays, including flow cytometry, enzyme-linked 
immunosorbent assay (ELISA), and enzyme-linked immunospot (ELISPOT). In addition, researchers need a 
standardized tool to record all data and documents based on research workflows, an easy way to save and 
query data/documents from distributed locations, and an efficient platform for data sharing to broad research 
community. To achieve those goals we present a comprehensive Web-based system, ImmunoDM, with the 
following main features of software development, (1) Web-based system: This Web-based system will help 
clinicians and immunologists not only in data management for their research but also in promotion of data 
sharing to broader research community. It can also be extended to manage more data resources, such as 
genotype data from DNA microarrays for characterization of lymphocyte specificity. The system is 
implemented in C# with .NET Framework and can be accessed at http://bis.urmc.rochester.edu/ImmunoDM. 
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(2) Secured access and shared workspace: ImmunoDM uses a custom authentication schema to ensure data 
security. The username and password will be required when logging to it. A shared workspace is provided 
for promoting research collaboration, so that investigators from one lab can access the research data 
generated from the same laboratory, and the lab director can also grant access permission to external 
investigators. (3) Relational Database: The relational database has been used in ImmunoDM for managing 
subject/sample data, assay protocols, experiment raw data, processed data, and study documents. For 
example, the 96-well plate is widely used in ELISpot assay, and the whole plate data can be broken into 
small pieces according to the normalization of relational database, and saved into the correspondent database 
tables. Since the cost of data storage has been dramatically dropped recently, the investigators can save all 
experiment data (like images from Elispot, FCS files from flow cytometry) into the centralized ImmunoDM 
database, which is built on SQL Server 2005. (4) Data integration: For the research of infectious diseases, a 
large amount of clinical data needs to be acquired from electronic patient record systems, including 
diagnosis, medical history, vaccination records, and medications. On the other hand, immunological assays 
generate tremendous raw data (images from ELISPOT, FCS files from flow cytometry) and processed data 
about host responses, such as CD4 and CD8 T cell responses. ImmunoDM provides a tool for integrating 
data from those different resources. (5) Data sharing platform: ImmunoDM provides data sharing in the 
method of data enclave, which is a controlled, secure data service for eligible researchers. Once a dataset or a 
document is ready to be shared, a lab director can login on to ImmunoDM and grant the data sharing 
permission. Then, the data/document can be shared through the Internet with all registered users, including 
researchers from the broader research community. 
 
Wednesday 2nd December 2009 
 
Session 5: Molecular Epidemiology and Evolution of Vectors, Pathogens and 
Hosts 
 
An Evolutionary Genomics Approach towards analysis of Genes implicated in transmission of 
Trypanosomes between Tswtse fly and Mammalian host 
Presenter: Sarah Mwangi, South African National Bioinformatics Institute 
 
Human African trypanosomiasis is the world’s third most important parasitic disease affecting human health 
after malaria and schistosomiaisis. The world health organization estimates approximately 60 million people 
at risk in sub-Saharan Africa and up to 50,000 deaths per year caused by trypanosomiasis. Current 
management of human African trypanosomiasis relies on active surveillance and chemotherapy of infected 
patients. Efforts to develop a vaccine to immunize the human host have been hampered by antigenic 
variation of the parasites cell coat. The advent of the genome era has opened up opportunities for developing 
novel strategies for interrupting the transmission cycle of trypanosomes, specifically using any of the three 
players, the human host, the tsetse fly vector and/or the parasite. The human genome has been deciphered 
and the genomes of several trypanosome species have been sequenced. Sequencing of additional neglected 
trypanosome species is in progress. The tsetse fly genome is currently being sequenced as part of the 
genomic activities of the International Glossina genome initiative (IGGI). In an attempt to support the tsetse 
fly sequencing effort, expressed sequence tags (ESTs) from various tissues and developmental stages of 
Glossina morsitans have been generated. In this study, tsetse fly EST data were analyzed using bioinformatic 
approaches, focusing on transcripts encoding serpin genes implicated in the immune defenses of tsetse flies. 
Glossina morsitans homologues to Drosophila melanogaster serpin4, serpin5, and serpin27A and Anopheles 
gambiae serpin10 were identified in the tsetse fly EST contigs. Comparison of the reactive center loop of 
tsetse fly serpins with human ?-1-antitrypsin suggests that these tsetse serpins are inhibitory. Preliminary 
EST clustering failed to assemble 3564 Tsal encoded ESTs. In this study, these ESTs were assembled 
together with three published Tsal cDNAs. A total of 29 Tsal-encoded contigs were generated. An analysis 
of the sequence variation within the Tsal EST assembled contigs identified five single base mismatches 
namely A-T, T-A, G-T and T-G. Results from this study form a basis onto which genetic and biochemical 
experimental studies can be designed, a process that will be successfully carried out once we have a 
reference genome. Specifically, studies aimed at genetic modification of tsetse flies towards populations that 
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are inhabitable to trypanosomes. Ultimately, this will supplement current vector control strategies towards 
elimination of human African trypanosomiasis. 
 
Evolution of Mx gene haplotypes in the chicken genome towards viral diseases 
Presenter: Sheila Ommeh, International Livestock Research Institute 
 
Viral diseases affecting chicken such as Newcastle disease and the looming Birdflu pandemic currently have 
no effective control strategies especially in Africa. An innate immune gene known as Mx has previously 
been shown to confer resistance or susceptibility by encoding a protein which plays a major role in inhibiting 
viral replication. Previous simulation studies using PAML showed some amino acids under positive selection 
in the central interaction domain of the Mx protein. The aim of this work was to characterize the different 
forms (haplotypes) of the chicken Mx gene and study their evolution in different populations. DNA was 
obtained from a total of 110 chicken samples from indigenous chickens in Malawi, Korea, Pakistan and a 
wild population from Bangladesh. 54 Mx gene samples were also obtained from the Genbank database for 
subsequent analyses. The sequence of the full Mx gene was obtained from Ensembl database 
(ENSGALG00000016142). Primers that flank the whole genes were designed using Primer3. Polymerase 
chain reaction (PCR) was then carried out in the samples followed by direct sequencing. The tracefiles were 
edited, assembled and the consensus sequence obtained using the Phred Phrap and Consed pipeline. Polyscan 
and Polyphred were then used to determine the single nucleotide polymorphisms (SNPs). DNAsp was used 
to determine if there was recombination within the gene. PHASE and Arlequin softwares were then used to 
reconstruct the haplotypes with the assumption that recombination did not take place along this gene in 
different chicken populations. Splitstree software was used to construct phylogenetic networks and Phyml 
was used to construct a phylogenetic tree in order to determine the evolutionary relationships of the 
haplotypes. Linkage disequilibrium tests were performed using softwares from the R package to determine 
recent evolutionary forces across the gene. Neutrality tests were also performed to determine if there was 
deviation from the neutral theory of evolution. From the results, the populations studied were rich in 
haplotype diversity. For most haplotypes the SNPs were significantly under linkage disequilibrium. This 
result shows that the Mx gene in the studied populations is evolving differently after the domestication of 
chicken and migration into different geographical areas. Therefore the different haplotypes of the Mx gene 
may have a role towards disease resistance or susceptibility but this is yet to be studied. Analysis of the 
neutral tests among other tests attest to this result. This should pave way towards the identification of 
resistant haplotypes therefore resistant chicken populations. This is especially important for Africa where a 
genetic control is the best strategy for viral diseases. 
 
Human African Trypanosomiasis seropositive subjects display identical microsatellite-based allelic 
profiles with parasitological confirmed patients 
Presenter: Dr. Mathurin Koffi, Abobo-adjamé University/ URES-Daloa 
 
Human African Trypanosomosis (HAT) is a currently re-emerging deadly vector borne disease. In the 
chronic form of the disease due to Trypanosoma brucei gambiense, in addition to proven cases of sleeping 
sickness with positive parasitological tests, one encounter subjects with positive serology but negative in 
parasitology denote as seropositives. Because the drugs used for treatment might have potential side effect, 
demonstration of the parasite in the patient’s tissue fluids is required before initiating chemotherapy and 
there is a large speculation on the role of seropositive individuals. In 2004, in the course of a medical survey, 
10 HAT confirmed patients and 24 seropositive individual were sampled In Bonon HAT focus (Côte 
d’Ivoire) and analyse together with reference isolate stocks with six highly variable and non-coding DNA 
markers (microsatellite loci).We observed that 15 seropositive individuals display the same allelic profiles 
with patients confirmed cases and these profiles are specific to group 1 of T. b. gambiense stocks regarding 
to reference stocks profiles; this suggests that certain seropositve individuals harbour the same trypanosomes 
with those circulating in confirmed patients. Our results highlight for the first time the real implication of 
seropositive individuals in the maintenance and the resurgence of HAT in space and time. Here, we discuss 
the consequence of the presence of seropositive individuals in the field and make recommendations. 
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Improved inversion predictions for Anopheline mosquitoes 
Presenter: Mrs. Allison Regier, University of Notre Dame 
 
To better control the spread of malaria, researchers are studying environmental adaptations of the malaria 
mosquito Anopheles gambiae. One way to explore the genetic basis of these adaptations is to analyze 
polymorphisms derived from recent whole-genome sequence data of several A. gambiae strains. Another 
goal is to look for inversions between strains of mosquitoes. In this type of mutation, a portion of DNA is 
inverted relative to a reference sequence. Prior research has linked inversion-type differences to ongoing 
mosquito speciation (Simard, 2009) and environmental adaptations (Rocca, 2009). Several common 
inversions have been characterized in A. gambiae using a method called polytene chromosome analysis 
(Coluzzi, 2002). Using this method, mid- to large-scale inversions (greater than a few hundred kilobases) can 
be seen by visually comparing chromosomes under a microscope. Several computational tools have been 
developed to predict shorter inversions by comparing whole-genome sequencing data to a reference 
sequence. However, it is challenging to apply these tools, which were benchmarked on highly finished 
human reference data, to a draft genome such as A. gambiae. Whereas the human reference sequence 
contains very few gaps, the available reference sequence for A. gambiae and other important disease vectors 
being sequenced with newer generation technologies are much more fragmented. This makes structural 
difference prediction more problematic in species of importance to global health. Here, we predict inversions 
between two newly-sequenced A. gambiae genomes and the available reference sequence for the PEST 
strain (Holt, 2002) using a modified version of the PEMer pipeline (Korbel, 2009). PEMer can produce 
many false positive predictions in draft genomes because it assumes a highly finished reference. We 
determined that many of the false positive predictions are caused by gaps in the reference genome and 
developed a series of filters to address this problem. One filter removes predictions that may be caused by 
mosquito transposable elements. The second filter removes inversion predictions that could be caused by 
gaps in the reference genome. By filtering out these artifacts, we are able to reduce the number of inversion 
predictions by 85%. Our method detects at least one previously known inversion that served as a control for 
our computational approach. Significantly, the predictions are distributed non-randomly in the genome, with 
the most predictions on chromosome arm 2R. This is consistent with biological evidence that inversions are 
more prevalent on 2R (Pombi, 2008) in A. gambiae. While many good tools are developed for the analysis of 
human genomes, care must be taken in their application to other organisms. With modifications to account 
for the special properties of draft genomes, these tools, along with whole-genome sequencing data, will 
expand our ability to study important disease vectors including mosquitoes by discovering short inversions 
linked to environmental adaptation and ecological speciation. 
 
High resolution cytogenetic map for Anopheles gambiae—a tool for understanding genome 
organization and evolution 
Presenter: Dr. Igor Sharakhov, Virginia Tech 
 
Anopheles gambiae is a prominent vector in the transmission of the malaria parasite Plasmodium falciparum. 
Understanding the genetics behind this species of mosquito may provide an avenue for reducing or 
eliminating transmission potential. Cytogenetic maps, maps that depict banding variances of the 
chromosomes, inversions, and differences in heterochromatin, allow for the ability to find differences 
between chromosomes of relatively close populations of mosquitoes, as well as more distant relatives. The 
availability of polytene chromosomes in Anopheline mosquitoes provides the unique opportunity for 
studying how differing levels of chromatin compaction affect functionality of chromosomal regions. 
However, current mosquito cytogenetic maps are either derived from low-resolution photo images or hand 
drawn chromosomes that in some cases vaguely represent polytene chromosomes seen under the microscope. 
The advent of digital imaging and fluorescent in situ hybridization (FISH) has allowed researchers to find a 
gene’s location along the chromosome. Combining the specific power of FISH and the banding patterns of 
cytogenetic maps, physical mapping creates a tool to quickly find a gene’s location along the chromosome. 
Using a new technique for chromosome preparations, we have created an updated cytogenetic map of the 
major Plasmodium falciparum transmitting vector, Anopheles gambiae. This method incorporates an 
experimental high pressure treatment that increases the clarity of structures along the chromosome. The 
added pressure evenly squashes the slide, causing the entire slide to be on the same plane of focus. This has 
given us the ability to create high resolution images that provide a better representation of the actual 
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chromosome structure. Using coordinates of A. gambiae Bacterial Artificial Chromosomes (BAC) clones 
which were previously hybridized to the polytene chromosomes, we also integrated a crude ~0.5 Mb 
coordinate map for each chromosomal arm. BAC clone locations were taken from Vector Base and only 
include clones that hybridized to specific loci. This new map was used to precisely map bands, interbands, 
and heterochromatin - euchromatin junctions to the genome assembly. Pericentromeric and intercalary 
heterochromatic regions were mapped using PCR amplified probes from exons of the An. gambiae genes. 
Although heterochromatin is poor in genes, we showed that genomic islands of high differentiation between 
M and S molecular forms of An. gambiae overlap with pericentromeric heterochromatin. To better 
understand the evolution of heterochromatin, we mapped An. gambiae heterochromatic genes to the An. 
stephensi genome. Our study demonstrated transitions between euchromatin and heterochromatin in 
evolution of malaria mosquitoes. 
 
Predicting and mapping under climate change scenario, the potential redistribution of malaria vectors 
in Africa: Informing malaria control programmes 
Presenter: Dr. Henri Tonnang, University of Dar es salaam 
 
Malaria is rampant in Africa and causes untold mortality and morbidity. There is growing evidence that 
climate change has an impact on vector-borne diseases, including malaria. The problem of malaria vectors 
(Anopheles) shifting from their actual location to invade new zones is an important concern. The vision of 
this study was to deeply exploit the sets of information previously generated by entomologists to build model 
that will enable predicting and mapping, the potential redistribution of Anopheles in Africa. The 
development of the tool was carried out through calibration of CLIMEX parameters. The model helped in 
estimating the potential geographical distribution and seasonal abundance of a species in relation to climatic 
factors. These included temperature, rainfall and relative humidity, which characterized the living 
environment for Anopheles. The same parameters were used in determining the Ecoclimatic Index (EI). The 
EI was applied in order to generate maps showing the potential future distribution of different anopheles 
species within the Africa Continent. These results have shown the flow and emergence Anopheles future 
geographical distribution in the African continent. Several regions presently Anophele free (temperate and 
highland zones) may be invaded by the year 2050. The outputs will be helpful at various levels of decision 
making, for example in setting up of an early warning and sustainable strategies for climate change and 
climate change adaptation for malaria vectors control programmes in Africa. 
 
Session 6: Bioinformatics education, curriculum development, challenges and 
opportunities 
 
Incorporating Bioinformatics into Biological Science Education in Nigeria: Prospects and Challenges 
Presenter: Mr. Oyejide Opeolu, Federal University of Technology, Yola 
 
The urgency to process and analyze the deluge of data created by proteomics and genomics studies 
worldwide has caused bioinformatics to gain prominence and importance. However, its multidisciplinary 
nature has created a unique demand for specialist trained in both biology and computing. Several countries, 
in response to this challenge, have developed a number of manpower training programmes. This review 
presents a description of the meaning, scope, history and development of bioinformatics with focus on 
prospects and challenges facing bioinformatics education worldwide. The paper also provides an overview of 
attempts at the introduction of bioinformatics in Nigeria; describes the existing bioinformatics scenario in 
Nigeria and suggests strategies for effective bioinformatics education in Nigeria. 
 
African center for training in functional genomics of insect vectors of human disease: Challenges and 
Perspectives 
Presenter: Seydou Doumbia, Malaria Research and Training Center, University of Bamako 
 
African Center for Training in Functional Genomics of Insect vectors of Human Disease was established in 
2004 with support from WHO/TDR at the Malaria Research and Training Center (MRTC). The missions of 
the center include: 1] Training of African scientists involved in insect vectors of human diseases research to 
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apply state-of-art bio informatics and functional genomics techniques; and 2] Establish a network involving 
African scientists and international institutions and trigger collaborative research in bioinformatics and 
genomics research. Over the past 4 years period the Center has trained more than 50 junior scientists and 
post doctoral fellows working on insect diseases vectors and pathogens across the continent through a series 
of two-week workshops sponsored by TDR/WHO with support from NIH/NIAID. We capitalized on the 2-
weeks workshop series carried to favor more translational approach of bioinformatics and functional 
genomics to address a range of research questions related to gene expression, insecticide resistance and 
vector biology through grant applications for trainees. Results of a survey performed with students who 
received training at the center on their current activities related to bioinformatics and genomics will be 
presented. Challenges for carrier development in bioinformatics and fucntional genomics will be also 
discussed. 
 
Software Development in modelling and Virtual Exploration of Proteins: an alternative of technology 
and education in Central America 
Presenter: Prof. Allan Orozco, University of Costa Rica 
 
The proteins are a fundamental part in the life process of all the living organisms, supplying construction, 
transportation, storing, defense, signals and functioning of all the cellular and molecular activity as well as 
structural dynamism known. The protein synthesis comes from the genes that codify it in an universal 
translation process which final result is a chain or group of chains of amino acids folded in a biochemical 
environment with a characteristic conformation and particular nature. The form and conformation of such 
folding provides its three-dimensional structure. Nowadays the structural folding rules are not clearly defined 
and the virtual predictive modelling establishes an important methodic reference; especially on the cases of 
study of the protein structures not solved by biophysical experimental techniques, including macromolecular 
complex. One of the main reasons to know he structure of the proteins is that its 3D conformation is strictly 
attached to its metabolic functions, important aspect on the design and future development on the synthetic 
molecular engineering and farmacogemonic medicine. Actually on the Central American region there have 
been great advances on the competitiveness for the development of products with high content of interaction 
and graphic programming, excluding bioinformatics products specialized for the protein structural 
virtualization, which may become a marketing alternative to consider on the generation of products of the TI 
sector directed to cover the solution requirements to the scientific technological industries belonging to the 
pharmaceutical and biotechnological sectors. It is important to consider the technology of virtual exploration, 
to study different protein involved in several infectious diseases on the genomic molecular medicine. The 
systematic focus with technologies of ultra-sequence and bio-engineering can open different research options 
that need new virtual models, systems and educational methods to consolidate the technologic integration 
required on the scientific community in general. This current investigation covered aspects related to the 
development of graphic bio-software and the necessity that the Central American and African (probably) 
regions in general consider the activity, education and development of bioinformatics software products 
oriented to the virtual protein modeling. Finally, the analysis and programming of a virtual basic model was 
included, developed on a high level language with links to pre-programmed controls for virtual environments 
of protein structures. 
 
Thursday 3rd December 2009 - KAUST Day 

Session 7: Systems View of Biological Organisms I 
 
In-silico Prediction of the Genetic Regulatory Interactions in Maurer’s Cleft Pathway of Plasmodium 
falciparum. 
Presenter: Miss Itunuoluwa Ewejobi, Covenant University 
 
Introduction: For over a century, the significance of the discovery of Georg Maurer remained undiscovered 
but recent works show that Maurer’s clefts are appreciated as a novel type of secretory organelle. Established 
by the malaria parasite within its host cell, Maurer’s clefts play an essential role in directing proteins from 
the parasite to the erythrocyte surface [1]. Its intermediary role in the export of protein from the parasite 
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across the cytoplasm of the host cell to the erythrocyte surface has recently caught scientific interest. This is 
due to the fact that erythrocytes lack secretory organelles found in other eukaryotic cells. As a result, the 
parasite cannot rely on the host cell for its protein needs. Therefore, it must establish a de novo secretory 
system in the host cell cytoplasm, in a compartment outside of its own confines. This work aims at providing 
more computational insight into the modalities of regulation of the genes found in the Maurer’s cleft 
pathway of Plasmodium falciparum. Materials and Methods: Presently about ninety three (93) genes are 
known that belong to the Maurer’s cleft of Plasmodium falciparum. This work takes a close look at the 
identified genes in this pathway and attempts to elucidate the genetic regulatory connections. We applied the 
Bayesian inference of the probabilistic model for construction of the genetic regulatory interactions from 
microarray data. This model produced great results when previously developed and tested on yeast S. 
Cerevisiae [2] and the glycolysis and apicoplast pathways of Plasmodium falciparum [3]. A Bayesian 
network model for a genetic network can be presented as a directed acyclic graph (DAG) with N nodes. The 
nodes may represent genes or proteins and the random variables Xi levels of activity [4]. Results and 
Discussion: From a total of ninety three (93) genes, the regulations for fifty three (53) genes were found. We 
modeled a simultaneous gene activities map of regulatory interactions of these genes showing each gene 
with its corresponding activator and inhibitor. Furthermore, quite a number of interesting groups of genes 
working together as well as interesting regulators can be seen. Using the query tool “Predicted Functional 
Interaction” from PlasmoDB, a significant number of the predicted interactions were validated. We hope to 
validate other predicted interaction biologically from available literature soonest. Conclusion: We have been 
able to predict functional interactions among genes in the Maurer’s clefts of Plasmodium falciparum. This 
result will no doubt help biologists in the quest to understand the functionality of this important pathway. 
References: 1. Friedrich Frischknecht and Michael Lanzer “The Plasmodium falciparum Maurer’s clefts in 
3D”, Molecular Microbiology (2008) 67(4), 687–691  
2. Bulashevska, S. and Eils, R. 2005. “Inferring genetic regulatory logic from expression data”. 
Bioinformatics, 21(11):2706–13. 
3. Bulashevska, S., Adebiyi, E. F., Brors, B., and Eils, R. “New insights into the genetic regulation of 
Plasmodium falciparum obtained by Bayesian modelling”. Gene Regulation and System Biology, 1, 137-
149, 2007 
4. Jason T.L. Wang, Mohammed J. Zaki, Hannu T.T. Toivonen and Dennis Shasha “Data Mining in 
Bioinformatics” Springer-Verlag London Limited 2005 
 
Computational Identification of Functional Modules in Plasmodium falciparum 
Presenter: Mr. Jelili Oyelade, Covenant University 
 
Plasmodium falciparum, the most severe form of malaria, causes 1.5-2.7 million deaths annually mostly in 
Africa. The most commonly used computational method for analyzing microarray gene expression data is 
clustering. This has been used by (LeRoch et al, 2003), and (Bozdech et al., 2003a). The results obtained 
have been used to classify genes into functional modules, namely, metabolisms and metabolic pathways. The 
results obtained have left us with many putative functional genes. Experimental results in the Hagai database 
(accessible also from www.plasmodb.org) provides limited information about this. Recent work like 
(Gangman et al.,2007) and (Young et al.,2005) introduce the use of Gene Ontology but the results are also 
still very limited in their application to Plasmodium falciparum (Oyelade et al., ISMB 2008). In this work, 
for the first time, with improved precision, we identify functional modules (i.e. groups of functional related 
genes) using genomics-transcription factors and high throughput, large scale data, such as proteomic, 
transcriptomic and metabolic data from Plasmodium falciparum. The computational pipeline explored for 
this purpose is: 1. Graph design based on Transcription Factor 2. Graph edges validated and quantified using 
Transcriptomic data. 3. Further refinement using metabolic data 4. Derivation of Functional Modules from 
resultant graph. The above computational pipeline had being employed in (Scott, et al., 2006)but using only 
proteomic and transcriptional data while the derivation of functional modules from the resulting graph was 
implemented using color coding algorithm introduced by (Alon et al., 1995) They applied their solution to 
yeast. For the analysis of Plasmodium falciparum, whose genome is ‘AT’ biased and learning from our 
experience in (Oyelade et al., ISMB 2008), we re-enforced the computational pipeline above using further 
high throughput data such as transcriptional factors and metabolic network data. We implemented the 
extended resulting computational pipeline in C/C++ and tested it using high throughput data of Plasmodium 
falciparum. We compared our derived functional modules with pathways and metabolisms classification in 
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PlasmoDB, and our resulting functional modules derived have been found to be comparable and 
contributing. For example, our computational analysis identified the following genes: PF14_0152, 
MAL13P1.269, PF11_0111, PF14_0152, PF10_0262, PF14_0152, MAL13P1.269, MAL13P1.304, and 
PF11_0402, whose their functionality are presently unknown, to be functional in the following pathways: 
Genes coding for components involved in ribosome assembly, Maturation and export of 60S and 40S 
ribosomal subunits, Ribosomal structure 60S ribosomal, Established and putative Maurers clefts proteins and 
Hemoglobin digestion and ferriprotoporphyrin IX polymerization Peptidases and proteases. Biologists may 
found these results useful for experimental tests to ascertain the functionality of these genes. 
 
A quantile method module implemented for microarray data normalization 
Presenter: Ibrahima Baber, Malaria Research and Training Center Bamako 
 
Microarray technology is widely used for gene expression investigations. It is also used for disease 
diagnostics and the development of new drug treatments. Usually the process starts with labeling DNA 
samples (one from a control tissue and the second from a test tissue) with florescent markers like cyanine 
635 (Cy5) and cyanine 632 (Cy3), then mixing and hybridizing them on a glass, silicium or nylon membrane 
substrate or array containing printed fragments of genes. The strength of hybridization between a strand of 
labeled DNA and the fragment of nucleotide (probe) present on the array is measured by scanning the 
images of spots in order to quantify the expression according to the quality and number of pixel of each spot. 
The data generated from these images are subject to errors from the difference of fluorescence between Cy5 
and Cy3, differences in human handling of the protocol and the quality of the sample. Because of these 
factors, data must be normalized. There are several tools for normalization employing algorithms like lowess 
(Local Weighted Estimates of Smooth Scatterplots) fitting or quantile adjustment. The aim of normalizing 
microarray data is to correct variations which are not related to the biological phenomena for which the 
experiment was designed for, so there is a real need for tools which run efficiently and can be adapted by 
modifying the code source. We have implemented the quantile adjustment method in python language, 
producing a module which can be run via an html dynamic form. It will be made available in the future on 
internet and the code source will be accessible. This module is composed of different functions for data files 
reading (in .gpr format), and intensity and ratio computation. The current version of the html form allows the 
user to visualize data before and after normalization. It gives a choice to the user to subtract or not, the 
background before doing the normalization. The output results of this module are concordant to the results of 
others normalization standard tools. The module will be improved in order to add new options. 
 
TSS identification, TFBS prediction in human and mouse and prediction of the regulatory network 
Presenter: Kais Ghedira, Institut Pasteur de Tunis 
 
Promoters are regions containing specific DNA sequences which are targets for molecules called 
Transcription Factors (TF). The interaction of the TF with these specific DNA sequences called transcription 
factor binding sites (TFBS), allow the gene transcription by recruiting the RNA polymerase enzyme, and the 
control of the gene expression by up/down regulation. The present study consists of an in silico prediction of 
the regulatory network of an Leishmania infected macrophage. The identification of true positive TFBS - key 
players in the regulatory cascade - for a better understanding of the gene regulatory network, requires the 
identification of promoter regions and the identification of functional TFBS in those promoter. The Latter 
were inferred by the identification of experimentally verified Transcription Start Sites (TSS). Functional 
TFBS were inferred by the identification of Conserved Non-coding Sequences (CNS), the prediction of 
TFBS, and finally by the integration and analysis of the gathered data together with functional data. A wide 
variety of algorithms have been developed to facilitate the detection of promoters. In the present work, it was 
done by collecting data from several freely available sources (Full length cDNA and deep CAGE tags) from 
DBTSS (Database of Transcription Start Sites), FANTOM3 and FANTOM4 (Functional Annotation of the 
Mammalian Genome), TRANSFAC (Transcription Factors Database), ENSEMBL and Eukaryotic Promoter 
Database (EPD). Collected data was matched to the human and mouse genome sequences (hg18 and mm9 
genome build respectively) using BLAST, then mapped to the CYTOMER database (database for the 
standardization of tissues and organs ). Only sequences which matched with more than 95% identity were 
selected for further investigations. Using these sequences, virtual human and mouse TSS were calculated and 
promoter ranges on chromosomes were identified. The second step required the computation of gene 
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orthology between five species accomplished through the identification of homologous proteins using 
BLAST and the verification of the gene synteny between homologous genes. A phylogenetic footprinting 
analysis of the promoter sequences of orthologous genes was then performed and CNS were detected. 
MATCH software was used to predict TFBS occurring in promoter regions. Then, an SQL database was 
created in which all data generated above with annotation data from ENSEMBL, regulation data obtained 
from TRANSFAC ,TRED (Transcription Regulatory Element Database) and ENCODE project was 
integrated. Finally human and mouse Leishmania infected macrophages publicly available expression data 
was collected, expressed genes were clustered, and also integrated into the database in order to infer a likely 
macrophages regulatory network. Apart from the prediction of the regulatory network of Leishmania 
infected macrophages, this analysis allowed the identification of experimentally verified TSS positions and 
their organization in DNA sequences. It also permitted to generate statistics related to distances between 
CNS and TSS then between neighbor TSS located in the same gene.  
 
Ídentification and Tissue Localisation of Putative Odorant Binding Proteins (OBPs) in Glossina 
(Diptera: Glossindae) 
Presenter: Steven Nyanjom, ICIPE Nairobi 
 
Tsetse flies of the Glossinidae family are vectors of trypanosomes, which cause Human African 
Trypanosomiasis (HAT)/sleeping sickness in humans and Animal African Trypanosomiasis (AAT) /nagana 
in animals. Olfaction is an essential process for survival of tsetse flies, because crucial behaviors such as 
finding food, mates and sites to deposit their larvae depend on the ability of the flies to detect chemical cues. 
It is believed that different olfactory proteins are found within sensory tissues with the antennae being the 
main olfactory organ. They include odorant-binding proteins (OBPs), pheromone-binding proteins (PBPs), 
chemosensory proteins (CSP), odorant receptors (Ors) and odor degrading enzymes (ODEs). The proteins 
are involved in odor perception, transport, clearance and signal transduction. OBPs are soluble proteins 
present in sensillium lymph and are proposed to function in binding odorant molecules that pass through the 
cuticular pores then transport them through the aqueous lymph to reach Ors located on dendrite of olfactory 
neuron. They are mainly found in olfactory tissues and their identification in non-olfactory tissues may 
suggests that they play a role in functions not related to olfaction. In this work, two cDNA libraries of G. 
pallidipes antennal and G. palpalis gambiensis head were prepared. We used RT-PCR to determine if OBPs 
occurs in the antennae, head, thorax and abdomen of G. pallidipes. Both male and female G. pallidipes were 
used to help identify sex specific OBPs. Sequencing of the Expressed Sequence Tags (ESTs) gave 1127 
antennal and 906 head ESTs. Clustering of the 2033 ESTs by cDNA Annotation Software (CAS) resulted in 
601 clusters of related sequences having 54 contigs and 547 singletons. Two putative OBPs were identified 
by similarity searches against different sequence databases and by comparative analysis with G. morsitan 
morsitan and other insects OBPs. The predicted molecular weights are within the expected range of insects 
OBPs while the predicted isoelectric points is mainly alkaline. The aligned OBPs are quite diverse within the 
same and different insect species. Phylogenetic analysis suggests that the OBPs may have a common 
function hence evolved from an ancestral gene. Tissue localisation studies had similar proportions of both 
male and female G. pallidipes body parts amplified. The consensus sequences generated had size range of 
between 268bp to 522bp. We encountered four amplified fragments, two localised only in male tissues and 
the other two found within the antennae. Most of G. pallidipes amplified OBPs that are involved in sensory 
perception of chemical stimulus while others had homologs to sensory appendage protein, putative salivary 
OBP, and male specific serum polypeptide gamma 1. The aligned consensus OBP sequences with selected 
Insects homologs showed a diverse gene family. The identification of putative Glossina OBP genes opens 
avenues for studying molecular olfactory pathway and interaction with ligands in this economically and 
medically important insect vector 
 
Session 8: Systems View of Biological Organisms II 
 
Molecular and bioinformatics characterisation of Onchocerca volvulus circulating intermediate 
filament, a target for sensitive monoclonal antibody-based diagnosis 
Presenter: Dr. Fidelis Cho-Ngwa, Faculty of Science, University of Buea 
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A sensitive and specific test for the routine detection of Onchocerca volvulus antigens in patients’ body 
fluids is currently lacking. A major drawback in the development of such a test has been the paucity of 
knowledge of circulating parasite antigens that are abundant in the body fluids and thus easily detectable 
using specific monoclonal antibodies. In the present investigations, we used molecular and bioinformatics 
tools to characterize the circulating O. volvulus intermediate filament (IF) protein, OV1CF (circulating 
antigen) for its suitability as a target for sensitive diagnosis of active Onchocerca infection. OV1CF was 
identified as the lone target of previously developed monoclonal antibodies (Mabs), UB1, UB6 and UB7 by 
cDNA library screening, western blot analysis, DNA sequencing and blastn/blastx searches. The protein is 
62.4 Kda in size (predicted and experimentally determined) and lacks a regular secretory signal in its 
primary structure, although it is abundant in the nodular fluid. At least 15-22 derivatives of OV1CF of 
different sizes are present in the crude parasite extracts. These polypeptides were confirmed to be of OV1CF 
by MS/MS mass spectrometry, which also indicated several other parasite antigens in the nodular fluid. As 
was the case with several other nematodes studied, at least two full length IF proteins are documented for O. 
volvulus in GenBank: AAA74283.1 (for OV1CF) and AAB34380.1 (for OVIF). The two have 76% amino 
acid identity. OV1CF also had 40%-50% amino acid identity with several mammalian intermediate filament 
proteins. And although OV1CF has high sequence similarity with its homologues in B. malayi (94% amino 
acid identity); A. lumbricoides (92% amino acid identity); and Caenorhaditis elegans (76% amino acid 
identity), the Mabs used to identify it were capable of discriminating between the A. suum and O volvulus 
crude extracts. A dot plot of the OV1CF protein sequence against itself revealed the complete absence of any 
sequence replication or internal repeat, yet a single Mab could be used in capturing antigens and its 
biotinylated derivative used in detection in sandwich ELISA. This was attributed to polymerization of the 
protein yielding rather stable filaments. OV1CF does not require acid treatment prior to its detection in 
infected sera. The protein is down-regulated in microfilariae, but expressed in all other parasite stages. We 
conclude that OV1CF is a promising target for a sensitive single Mab-based sandwich immunoassay for river 
blindness. 
 
Epitope analysis of genotype 5 Hepatitis C Virus against South African HLA backgrounds 
Presenter: Nishi Prabdial-Sing, National Institute for Communicable Diseases 
 
Introduction: Host genetics have been found to influence the outcome of HCV disease. HCV is highly 
mutable, both within and between hosts, enabling it to escape host immunity and hinders the development of 
vaccines. Recently published CD4 and CD8 epitopes are therefore compared with equivalent regions within 
our own sequence data as well as data from the global databases. The binding efficiencies of these epitopes 
were determined in the context of HLA alleles common in the local South African (SA) populations. Aims: 
Hypothesis: Heterogeneity of HLA class I and II-restricted HCV epitopes will affect vaccine efficacy in the 
SA populationsrn1. To collate and update existing HLA population data in SArn2. To construct consensus 
sequences of known immunodominant regions of the core, NS3, NS4 and NS5B genes using sequence data 
from genotypes 1-6rn3. To use prediction programs to monitor the binding scores of these variable epitopes 
within the context of the allele in which they were recognised as well as local alleles Methods: 1. 
Constructed consensus sequences for HCV genotypes 1-6 using WebLogo, 
(http://weblogo.berkeley.edu/logo.cgi). 2. Collated data on the common HLA alleles in SA ethnic groups. 3. 
Published as well as unique epitopes were tested for their binding capacity with a variety of SA HLA alleles. 
Binding scores were obtained using the protein prediction programs Propred (class II-restricted epitopes, 
http://www.imtech.res.in/raghava/propred/index.html) and immune epitope database IEDB (class I-restricted 
epitopes, http://tools.immuneepitope.org/main/jsp/menu.jsp). Results: Class II epitopes, core 17-40, 
NS31248-1261, NS4 1781-1800 and NS5B 2571-2590 were well conserved for genotype 5 (85%) compared 
to other genotypes (80%). Class I epitopes, NS4B 1807-1815, 1851-1859, and NS5B 2422-2433 were found 
to be well conserved for genotype 5 (80%) than other genotypes (69%). The well-researched, NS3 1073-
1081, CINGVCWTV, epitope is 89% conserved among genotype 5a sequences but has poor binding 
affinities (&gt;5000IC50nm) to common SA alleles, A23 and A30. Discussion: Although this study has 
shown that genotype 5 Class I and II epitope sequences are relatively conserved compared to other 
genotypes, variation must be monitored as relatively few genotype 5 sequences are presently available in 
international databases. Published class I epitopes were studied in the context of the A2 allele as it has a 
frequency of 45% in the Caucasian population in developed countries. In SA, the A2 allele is present in only 
20% of the Black population. Based on binding affinities and prevalent HLA alleles, this study identified 
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class I epitopes, NS4B 1807, NS4B 1851, NS5B 2727 and class II epitopes, NS3 1251 and NS4 1816 as 
good candidates in a multi-topic HCV vaccine targeting local populations. Conclusions: The hypothesis is 
thus accepted despite the homogeneity of genotype 1 and genotype 5 over the epitopes proposed in vaccine 
studies. Host differences will make the vaccine less effective in the South African setting. In vivo and in 
vitro studies are needed to confirm this proposal but data mining studies provide a sound basis (which takes 
cognisance of local HCV variation and host allele frequency) on which to design the most suitable HCV 
vaccine for local populations. 
 
Using micro-array techniques to characterize the Expression profile of metabolic genes in insecticide 
resistant Anopheles from West Africa 
Presenter: Djouaka Rousseau, International Institute for Tropical Agriculture 
 
Background: Insecticide resistance in Anopheles mosquitoes is threatening the success of malaria control 
programmes. This is particularly true in Benin where pyrethroid resistance has been linked to the failure of 
insecticide treated bed nets. The role of mutations in the insecticide target sites in conferring resistance has 
been clearly established. In this study, the contribution of other potential resistance mechanisms was 
investigated in Anopheles gambiae s.s. from a number of localities in Southern Benin and Nigeria. The 
mosquitoes were sampled from a variety of breeding sites in a preliminary attempt to investigate the role of 
contamination of mosquito breeding sites in selecting for resistance in adult mosquitoes. Results: All 
mosquitoes sampled belonged to the M form of An. gambiae s.s. There were high levels of permethrin 
resistance in an agricultural area (Akron) and an urban area (Gbedjromede), low levels of resistance in 
mosquito samples from an oil contaminated site (Ojoo) and complete susceptibility in the rural Orogun 
location. The target site mutation kdrW was detected at high levels in two of the populations (Akron f = 0.86 
and Gbedjromede f = 0.84) but was not detected in Ojoo or Orogun. Microarray analysis using the 
Anopheles gambiae detox chip identified two P450s, CYP6P3 and CYP6M2 up regulated in all three 
populations, the former was expressed at particularly high levels in the Akron (12.4-fold) and Ojoo (7.4-fold) 
populations compared to the susceptible population. Additional detoxification and redox genes were also 
over expressed in one or more populations including two cuticular pre-cursor genes which were elevated in 
two of the three resistant populations. Conclusion: Multiple resistance mechanisms incurred in the different 
breeding sites contribute to resistance to permethrin in Benin. The cytochrome P450 genes, CYP6P3 and 
CYP6M2 are upregulated in all three resistant populations analysed. Several additional potential resistance 
mechanisms were also identified that warrant further investigation. Metabolic genes were over expressed 
irrespective of the presence of kdr, the latter resistance mechanism being absent in one resistant population. 
The discovery that mosquitoes collected from different types of breeding sites display differing profiles of 
metabolic genes at the adult stage may reflect the influence of a range of xenobiotics on selecting for 
resistance in mosquitoes. 
 
Qualitative dynamical modelling of Drosophila mesoderm 
Presenter: Abibatou Mbodj, Inserm-TAGC U928 
 
Focusing on early embryonic Drosophila development, we use a combination of published genetic data and 
microarray analyses (ChIP-chip, transcriptome) to delineate the transcriptional network controlling the 
specification of mesoderm [1,2]. Lying at the intersection of the anterior-posterior and dorsal-ventral 
patterning systems, mesoderm specification relies on a combination of internal (segmentation gene 
expression) and external clues (signals coming from the ectoderm). Using a qualitative computational 
approach, we are currently modelling these signalling pathways and their effect on key mesodermal 
transcriptional factors. Implemented with the software GINsim [2], our current logical model accounts for 
the specification of mesoderm into four main presumptive territories, each characterised by a specific 
combination of active transcriptional factors in response to different pathways (Wg, Dpp, Hh, EGF , FGF 
and Notch) activated by signals from the ectoderm: somatic muscles, visceral muscles, fat bodies, and heart 
fields, each characterised by specific markers. Our current model encompasses many details, making its 
dynamical analysis challenging. To overcome these difficulties, we have developed a method for model 
reduction, yet keeping track of all relevant biological information. This approach allows the definition of a 
full-fledge model which can be analysed directly or after reduction. In the reduced model, interactions are 
automatically added from the regulators of the implicit nodes onto their targets. The logical rules associated 
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with these targets are revised accordingly. The reduction tool prevents the removal of key components 
(involved in functional regulatory circuits) to ensure the preservation of the stable states and most of the 
dynamical properties. At this point, simulations with the complete and reduced model version qualitatively 
recapitulates mesoderm specification in the wild-type situation, as well as for 25 reported mutant phenotypes 
(e.g. losses, expansions or transformation of specific territories following single or combined gene loss-of-
functions or ectopic gen expressions). We are now turning to the delineation of novel experiments on the 
basis of a systematic analysis of computational phenotype predictions for combined perturbations. Finally, 
we are currently extending this model to further account for heart cell specification, which is controlled by a 
regulatory network largely conserved up to mammals [4]. References:  
[1] Jakobsen et al (2007). Genes Dev 21: 2448-60. 
[2] Bonn &amp; Furlong (2008). Curr Op Genet Dev 18: 513-20. 
[3] Naldi et al (2009). Biosystems 97: 134-9 
[4]Cripps &amp; Olson (2002). Dev Biol 246: 14-20. 
 
In-silico structural prediction of human Scavenger receptor type B1 (SRB1) - a novel approach to the 
discovery of prophylactic agent against Plasmodium falciparum 
Presenter: Olubanke Ogunlana, Covenant University 
 
Introduction: Malaria, caused by Plasmodium is endemic in Sub-Saharan Africa, some parts of Asia and 
South America is one of the most prevalent of human diseases. Scavenging receptor protein (SR-BI), a major 
lipoprotein receptor, has been identified as a functionally important host receptor for both sporozoite 
invasion and the development of the exoerythrocytic form (EEF) (Rodrigues et al., 2008). SR-BI is a 509- 
amino acid, 82 kDa glycoprotein, with two cytoplasmic C- and N-terminal domains separated by a large 
extracellular domain (Rodrigues et al., 2008). This work aims to use the knowledge of the activity of SRB1 
to design a novel prophylactic agent, using bioinformatics tools such as BLASTp (Altschul et al., 1997) and 
MODELLER (Sali and Blundell,1993) to predict the structure of SRB1 and thereafter, find a suitable 
prophylactic ligand against the activity of SRB1. Method: Amino acid sequence of human SRB1 
(NP_005496.4) was retrieved from NCBI. A blast analysis against all known species of Plasmodium was 
carried out using BLASTp. The structure of SRB1 was predicted using MODELLER. The secondary 
structure of SRB1 was generated with LOMETS (Local Meta-Threading-Server) (Wu and Zhang, 2007) and 
the result viewed with PYMOL. The predicted structure of SRB1 was built with PROSPECT2 (Xu and Xu, 
2000) threading algorithm and the full length model generated with MODELLER. The structure was built 
from Crystal Structure of Quinohemoprotein Alcohol Dehydrogenase of Comamonas Testosteroni (1kb0a) 
as template. Result: From the blast analysis carried out against all known species of Plasmodium, the best 
result was a hypothetical protein (XP 673756.1) from Plasmodium berghei which showed 33% identity. 
Using MODELLER, a structure was built with acetyl CoA synthetase [Plasmodium knowlesi strain H] an 
amino acid which had a 27 % identity with SRB1. Subsequently, with the available information, the structure 
was however generated from LOMET result. Discussion: The identification of a possible template for the 
prediction of the three-dimensional structure of SRB1 from its amino acid sequence had been carried out 
using BLASTp to blast for structurally identical protein with the protein data bank. SRB1 has a unique 
amino acid sequence, hence getting a suitable template for its structural modelling was difficult. The 
structure generated from LOMET was however the most remarkable.  
References:  
Altschul S.F., Madden T.L., Schäffer A.A., Zhang J., Zhang Z., Miller W. and Lipma D.J. (1997). Gapped 
blast and psi-blast: a new generation of protein database search programs. Nucleic Acids Research 25(17): 
3389–3402 
Rodrigues et al., (2008). Host Scavenger Receptor SR-BI Plays a Dual Role in the Establishment of Malaria 
Parasite Liver Infection. Cell Host &amp; Microbe 4, 271–282. 
Sali A. and Blundell T.L. (1993). Comparative protein modelling by satisfaction of spatial restraints. J. Mol. 
Biol., 234, 779–815. 
S. Wu and Y. Zhang. (2007). LOMETS: A local meta-threading-server for protein structure prediction. 
Nucleic Acids Research 35: 3375-3382 
Xu,Y. and Xu,D. (2000) Protein threading using PROSPECT: design and evaluation. Proteins, 40, 343–354. 
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Poster Presentations 
 
 

Functional structural and comparative genomics of pathogens 
 
 
1) Purification and amplification of Cellobiose dehydrogenase gene from ruminal bacterium identified 
as Butyrivibrio fibrisolvens 
Presenter: Nusrah Afolabi-Balogun, Ahmadu Bello University, Zaria 
 
An obligately anaerobic ruminal bacterial isolate was selected from 18 tributyrin-degrading isolates and 
identified as Butyrivibrio fibrisolvens strain. Genomic DNA was isolated from the culture in late exponential 
phase using a procedure involving precipitation of cell lysate with sodium dodecyl sulfate-EDTA and 
phenol:chloroform and subjected to a PCR technique to enumerate the Cellulolytic ability of the distinctly 
eurytrophic, gram negative butyric acid producing, strict anaerobic rods Butyrivibrio fibrisolvens, BF; from 
the rumen. By using degenerated primers of known CDH sequences, one cdh gene was found in the genomic 
DNA. This primer pair was tested for specificity against 4 ruminal bacterial strains. The use of PCR for the 
amplification of Cellobiose dehydrogenase gene in ruminal bacterial serve as a molecular basis for the use of 
ruminal bacterial in generation of biofuel.  
 
2) Genetic analysis of the capsular biosynthetic locus: inter-species comparisons between 
Streptococcus pneumoniae and Streptococcus pyogenes. 
Presenter: Benard Kulohoma, Malawi-Liverpool-Wellcome Trust Clinical Research Programme 
 
Streptococcus pneumoniae (S.pneumoniae) is a major concern to global health. Its major virulence factor is 
the polysaccharide capsule that is synthesised by expression of the capsular locus genes. Intra-species 
capsular switching has been shown to be a major problem as it provides an avenue to escape vaccines. This 
occurs by recombination, which facilitates the shuffling of susceptible capsular genes with those that are not 
targeted. However, inter-species recombination events can also take place with other transformable, Gram-
positive, capsulated bacteria with homologous capsular genes responsible for the biosynthesis of 
polysaccharides. It is anticipated that there are recombination events that occur between these two bacteria 
and other closely related bacteria that colonise the same niche. These recombination events may lead to 
capsular switch in pneumococci by the process of lateral gene transfer. This might render the use of vaccines 
as a preventive measure ineffective. We used a bayesian approach to establish if there are similarities in the 
S.pneumoniae and Streptococcus pyogenes (S.pyogenes) genome sequences, and if these capsular genes and 
the regions that flank them are homologous. Preliminary results show close similarities in the genomic GC 
content distribution and nucleotide composition of the two bacteria despite their evolutionary distances. The 
capsular coding genes in S.pneumoniae occur as a single block, and match eight homologous interspaced 
blocks of genes in S.pyogenes. This suggests that inter-species recombination capsular genes may lead to 
vaccine escape. 
 
3) A Comparative genomics approach towards classifying immunity-related proteins in the tsetse fly 
Presenter: Feziwe Mpondo, South African National Bioinformatics Institute 
 
Tsetse flies are vectors of Trypanosoma spp parasites, causative agents of Human African trypanosomiasis 
and nagana in livestock. Research suggests that tsetse fly immunity factors are key determinants in the 
success of parasite infection. An analysis of tsetse fly immunity factors is limited by the paucity of genomic 
data for Glossina spp. Nevertheless, completely sequenced and assembled genomes of Drosophila 
melanogaster, Anopheles gambiae and Aedes aegypti provide an opportunity to characterize protein families 
in species such as Glossina by using a comparative genomics approach. In this study we characterize a subset 
of immunity genes, thioester-containing proteins (TEPs) in Glossina by leveraging the EST data and 
available genomic resources. A total of 17 TEPs corresponding to Drosophila, Anopheles and Aedes were 
collected from published data. A total of 124 000 G. morsitans ESTs were clustered and assembled into 18 
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413 transcripts. Five Glossina contigs (Gmcn1115, Gmcn1116, Gmcn2398, Gmcn2281 and Gmcn4297) 
were identified as putative TEPs. Phylogenetic analyses were conducted to determine the relationship of 
collected TEP proteins. Gmcn1115 clustered with DmtepI and DmtepII while Gmcn2398 is placed in a 
separate branch, suggesting that it is specific to G. morsitans. The TEPs are highly conserved within D. 
melanogaster as reflected in the conservation of the thioester domain while only two and one TEPs in A. 
gambiae and A. aegypti thioester domain show conservation of the thioester domain suggesting high levels 
of selection. Despite the absence of a sequenced genome for G. morsitans, at least two putative TEPs where 
identified from EST data. 
 
4) Blood Status of some Biochemical parameters on children suffering from severe Malaria in Douala, 
Cameroon 
Presenter: Huguette Gaelle Ngassa, University of Yaounde, Cameroon 
 
We embarked on a study to better understand the pathophysiology of severe malaria and to control it. We 
evaluated creatininaemia, uraemia, glycaemia and lactataemia on 74 malarial children (43 severe malaria 
amongst) and on 30 control children. These children came either for consultation or for vaccination at two 
hospitals in Douala, from October 2006 to June 2007. Venous blood was taken for malaria diagnosis and 
biochemical analysis. Each malarial case was classified in groups on the basis of the criteria established by 
WHO in 2006: uncomplicated malaria (UMA), malarial anaemia (MA) and cerebral malaria (CMA). The 
anaemic children who were positive to HIV test were excluded. The results obtained showed that, the 
uraemia mean of kids from MA group (36.00 ± 2. 45 mg/dl) is higher (P 0.05) than uraemia of kids from 
UMA group (21.21 ± 2.53 mg/dl) and control group (23.20 ± 2.57 mg/dl). Lactataemia in the MA group 
(9.15 ± 0.78 mg/dl) is higher (P 0.05) than lactataemia in the controls (6.46 ± 0.82 mg/dl); the same 
observation was noted on children of PC group (11.98 ± 1.42 mg/dl) comparatively to control (6.46 ± 0.82 
mg/dl) and UMA (7.23 ± 0.81 mg/dl) groups. Concerning glycaemia, it is lower in the MA group (0.68 ± 
0.26 g/l) and PC group (P 0.05) (0.61 ± 0.19 g/l) than glycaemia of controls (0.75 ± 0.06 g/l). These results 
bring us to suggest that, lactataemia and uraemia increase while glycaemia decrease during severe malaria in 
children. 
 
5) The impact of malaria and soil-transmitted helminthic infections on haemoglobin and plasma iron 
levels in children residing in rural Muea, Cameroon. 
Presenter: Moses Samje, University of Buea, Cameroon 
 
In many tropical regions, anaemia, iron deficiency, malaria and helminth infections co-exist and are 
interrelated. To investigate the effect of malaria and soil-transmitted helminthic (STH) infections on anaemia 
and plasma iron levels, 203 children (15 years) residing in rural Muea were enrolled into a longitudinal study 
in which they were followed up weekly for six weeks between April and October 2006. Malaria parasitaemia 
was determined microscopically, packed cell volume (PCV) was determined using a haematocrit, and plasma 
iron levels by spectrophotometry. Stool samples were prepared by the Kato-Katz technique and examined 
microscopically for the presence and intensity of intestinal helminths. Overall, 99% of the children had 
malaria parasites while 53.7% were infected with STH. The prevalence of anaemia (PCV 31%) and plasma 
iron deficiency (plasma iron 50µg/dL) was respectively, 43.4% and 50.2%. Of the worm-infected children 
54.1% and 51.4% were anaemic and iron deficient respectively. Following appropriate malaria and worm 
treatment mean PCV increased progressively from 31.14 ± 5.24 to 35.23 ± 5.04 and mean plasma iron levels 
from 65.05 ± 68.56 to 68.57 ± 84.05 on day 0 and day 42 respectively. The difference between pre-and post-
treatment mean PCV was significant (P 0.05). Our findings indicate that malaria and helminth infections 
have an impact on PCV and plasma iron levels. The co-existence of these infections in this community 
contributes to the severity of anaemia and iron deficiency. The population has to be educated on the benefits 
of prompt and proper treatment of these parasitic diseases. 
 
6) Trypanosomatidae multiple genome alignment 
Presenter: Sondos Smandi, Institut Pasteur de Tunis 
 
The protozoan parasites such as Leishmania (L.major, L.infantum, L.braziliensis) and Trypanosma (T.cruzi 
and T.brucei) infect millions of human and other mammalians. Until now there are no vaccines available and 
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treatments present numerous inconveniencies. Genomic and proteomic data concerning five 
Trypanosomatidae genomes are available on TritrypDB (http://tritrypdb.org/). The first aim of this work is to 
analyse these multiple alignments in order to understand and interpret the relationships between the five 
species, to identify functional genes missing from annotations and to identify Leishmania drug targets 
candidates. Comparative genomic approach would supports genome annotation, function prediction, study of 
evolution between species and facilitates prioritizing Drug Target proteins. The coordinates of syntenic 
regions of the five Trypanosomatidae genomes were extracted from the adequate source codes in TritrypDB. 
L.major genome was split into 326 syntenic regions. The syntenic sequences were organized in files and 
input to Multi-LAGAN (Brudno et al, 2003) for multiple alignments, to better elucidate the concordance and 
divergence between the parasitic genes. Gene families are then curated using these alignments and their 
annotation TDRtargets database (http://tdrtargets.org/) to prioritize Drug Target proteins. The primary result 
shows that the closest species in evolutionary term are L.major, L.infantum and L.braziliensis whereas the 
T.cruzi and T.brucei are distant. They also show the mosaic distribution of some gene families such 
cytochromes and kinases. 
 
7) Characterisation of UB05, a dominant Plasmodium falciparum antigen 
Presenter: Emily Tangie, University of Buea 
 
Introduction: The fact that no subunit vaccine for malaria has been licensed led to the speculation that only a 
complex vaccine will provide sustainable protection against the disease. UB05 (accession number 
DQ235690) is an antigen of P. falciparum that was earlier isolated in our laboratory by differential 
immunoscreening of a 3D7 P. falciparum gene expression library using sera from partially immune and 
subceptible subjects living in Bolifamba, the endemic area under study. Methods: The gene was amplified 
from purified phage library (?ZAP) by PCR and subcloned into expression vectors. Amplification was also 
done from field isolates using specific primers to identify polymorphic forms. Using bioinformatics tools we 
predicted the molecular weight and the open reading frame of the antigen. The secondary structure was also 
predicted using profile network prediction Heidelbreg and the InterProScan softwares. Results: The gene 
exhibited polymorphism after amplification from field samples with sizes of 500bp and 250bp on the gel. 
UB05 was found to polymorphic in 54.8 % of positive cases examined. The predicted open reading frame 
coded for 119 amino acid residues with a predicted molecular weight of 13.7 kDa. It had two transmembrane 
regions, a signal peptide, an N-glycosylation site, an N-myristoylation site and three proteinkinase C 
phosphorylation sites. It was predicted to be an all-alpha molecule composed of 63.9 % alpha helices and 
36.1% loops. It is 69% rich in A/T.rnConclusionrnUB05 is a dominant dimorphic antigen most likely to be a 
transmembrane protein probably involved in transmembrane regulatory activity. 
 
 
Search and design of vaccines and drugs 
 
 
8) Psidium guajava leaf extract showed anti-trypanosomosis activity 
Presenter: Oluyomi Adeyemi, Bells University of Technology 
 
We had earlier reported that aqueous extract from P. guajava leaf showed activity against blood stream forms 
of trypanosomes in rats experimentally infected with African trypanosomes (lafia strain). In this study we 
have investigated the activity of two guava plant extracts in an Alamar Blue viability assay for both 
T.b.brucei and HEK293 cells. The estimated IC50 obtained for sample E1 was 48.94µg/mL ± 1.52 µg/mL 
for three biological replicates (Fig.1A). The estimated IC50 for sample E2 was 6.33 µg/mL ± 0.58 µg/mL for 
three biological replicates (Fig.1B). Extract E2 was estimated to have 7.7 times greater activity against 
T.b.brucei than E1. The cytotoxicity assay in HEK293 cell viability showed that Sample E1 was 24.16% ± 
.28% active (Fig 2A) and sample E2 was 30.05% ± 4.37% active (Figure 2B) at a final assay concentration 
of 238.10µg/mL. Reference compounds were also screened in conjunction with the extract samples and the 
IC50 estimated for pentamidine, diminazene and puromycin were 3.45nM, 38.55 nM and 54.70 nM 
respectively for the Alamar Blue T.b.brucei assay (Fig. 3A). The estimated IC50 obtained for puromycin was 
58.56nM for HEK293 cells in the Alamar Blue assay (Fig. 3B). The activity displayed by the two extracts E1 
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and E2 further supports earlier report therefore we recommend for further chemical analysis of the extracts to 
determine the activity and corresponding cytotoxicity of compounds responsible for this activity. 
 
9) Bioguided antinfectious activity studies on three indigineous medicinal plants 
Presenter: Ozadheoghene Afieroho, National Institute for pharmaceutical Research and Development 
 
Alcoholic extracts of three indigenous medicinal plants; Ximenia americana, Syzigium guineense, and 
Gmelina arborea where screened against gram negative salmonella typhi and gram positive staphylococcus 
aureus using the agar dilution method. A dose dependent antibacterial activity was observed for all extracts. 
bioguided fractionation, and phytochemical studies revealed the presence of phenolics compounds as the 
active principles 
 
10) Cotrimoxazole resistance of Streptococcus pneumoniae and commensal streptococci from 
Kampala, Uganda 
Presenter: William Buwembo, Makerere University 
 
Trimethoprim sulfamethoxazole (cotrimoxazole, CTX) is used frequently as part of standard medical care for 
people living with HIV/AIDS in Africa. The mechanisms of resistance to sulfonamides and trimethoprim in 
commensal streptococci from Uganda were determined and compared to S. pneumoniae. Commensal 
streptococci showing high-level resistance to cotrimoxazole were cultured and analysed for species identity 
and polymorphisms in the genes coding for dihydropteroate synthase (DHPS) and dihydrofolate reductase 
(DHFR). Seven isolates of S. pneumoniae from blood and cerebrospinal fluid (CSF) were similarly 
examined. There was considerable polymorphism in both DHPS and DHFR. In DHFR, the mutations E20D 
and I100L were present in all sequenced isolates. Other mutations such as L135F, and different substitutions 
in D92, were frequent. The most common DHPS variants had 2 serine residues added after amino acid 60, or 
arginine and proline added after amino acid 59. In addition, 3 new insertions/substitutions were found. There 
were no obvious differences between the mutation patterns in S. pneumoniae and commensal streptococci, 
suggesting that the chromosomal mutations have been spread by transformational interchanges of DNA 
among related organisms. 
 
11) Drug resistance observed in Novel Strain of Plasmodium Falciparum 
Presenter: Centdrika Dates, Jackson State University 
 
Plasmodium falciparum is the single-celled eukaryotic parasite responsible for the most lethal form of human 
malaria. It is transmitted by the female Anopheles mosquito. Plasmodium falciparum is more prevalent in 
sub-Saharan Africa than in other regions of the world. Widespread drug resistance contributes to an annual 
mortality rate of 3 million. This project characterizes parent (W2) and mutant (I55S) resistant strains to 
determine factors contributing to differences in drug resistance. Cultures of P. falciparum, W2 and I55S were 
grown in human erythrocytes and plated on eight 6-well plates in the presence of drug compounds: AQ-13, 
B4, Chloroquine, Quinine, and Mefloquine in varying concentrations, and a no drug control. Seven days later 
they were taken off the drug compounds and cultured for an additional two weeks or until 10% parasitemia 
was observed. W2 showed resistance to Chloroquine, and I55S resistance to B4, as expected. Several other 
compounds were found to be more effective against I55S than W2. 
 
12) In-silico predicition of antimicrobial peptides in Tsetse fly using  profile hidden Markov model and 
support vector  machine 
Presenter: Musa Gabere, South African National Bioinformatics Institute 
 
Innate immunity has a primary role in protecting organisms from a diverse spectrum of microorganisms in 
vertebrates and invertebrates. In insect vectors, which transmit parasites that cause major human and animal 
diseases, antimicrobial peptides (AMPs) play an essential role in the innate immunity. AMPs are induced 
upon parasitic infections and involve in controlling parasite development in the digestive tract and in the 
hemolymph. Antimicobial peptides in insect are conserved and can be grouped into four major families: 
defensin, attacin, cecropin and drosomycin. In this project, we report a systematic approach for predicting 
AMPs based on family such as insect defensin, cecropin and attacin in Tsetse fly (Glossina morsitans). 
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Tsetse is a vector that transmits the trypanosomes, the agents of human sleeping sickness and animal 
trypanosomiasis, which is predominant in the sub-Saharan Africa. This vector is of medical and economic 
importance. We adopt two approaches to predict antimicrobial peptides in Tsetse. Firstly, we employ profile 
hidden Markov model rnwhich classifies analogs of a particular family of AMP by creating profiles and 
using these profiles to classify unknown sequences into different AMPs families. Secondly, we apply the 
support vector machine (SVM) which recognizes and classifies AMPs based on amino acid composition, 
dipeptide composition and amino acid features available in AAIndex database (www.genome.jp/aaindex). 
 
13) Schistosoma spp: Potential of Dynein Light Chains as Vaccine 
Presenter: Dr. Elijah Githui, National Museums of Kenya 
 
Schistosomes are blood flukes that reside in human mesenteric veins. The syncytial tegument of these 
parasites represents a dynamic inter-phase that regulates nutritional and immunological interactions between 
the parasite and the host. Functionally important proteins within the tegumet offers potential immunotargets 
in vaccine development. Dyneins motor proteins are present in schistosomes tegument and are important in 
the biogenesis and the maintenance of this syncitial layer. Previous studies had found that dynein light chain 
subunit (sm10) to be a possible vaccine candidate and immunolocalized it within the tegument. In this study 
we have analyzed all the components of dynein light chains (dlcs) in schistosomes, viz L8 (sm10), 
L7(roadblock) nd Tctex. We have further, characterized the genomic and cDNA of the Schistosomes dlcs. 
Results show that all the three dlcs are present in S. mansoni and the cDNA libraries of S. haematobium and 
S. japonicum. We have an interest to clone and express a multi subunit vaccine that will be tested in murine 
and baboon models. 
 
14) In Silico B and T cell Epitope Based Transmission Blocking Vaccine for Malaria 
Presenter: Muriira Karau, Kenya Bureau of Standards 
 
The biology of sporogonic development is sufficiently clear to provide a rational design for developing and 
testing transmission-blocking vaccine candidates. This study targeted Pfg27 which is expressed throughout 
the cytoplasm early after sexual commitment at about 30 hour. About 10% of the total cellular protein of 
stage-II gametocytes is represented by Pfg27 but the protein is not expressed on the surface membrane. 
However, immunodominant peptides generated from proteasomal degradation of this protein can elicit 
strong T and B cell responses in the human host. Pfg27 protein sequence was benchmarked for B and T cell 
epitopes with on-line bioinformatics tools based on artificial neural networks (ann), stabilized matrix method 
(smm) and average relative binding (arb) prediction methods available in www.immuneepitope.org. Pfg27 
protein sequence was downloaded from NCBI website and blast search performed. The eluting parameters 
were; all alleles, ?IC10 value and the top ten T cell epitopes. Also the immunodominant B cell epitopes was 
generated. Both ann prediction and smm identified one similar immunodominant epitope by the same HLA 
A*0202 allele and was detected at third position by arb and similarly in; A*0201, A*0203, A*0206, A*0203, 
A*06901 and *A0202 alleles. The epitopes were IKKIDDYLWVEQR found at position 149-161 and the 
best T cell epitope was MLFDTYEYV. These two residues can be used to make a hybrid anti-sporogonic 
stage vaccine which can reduce the transmission of P. falciparum in malaria endemic region by reducing the 
mosquito infectivity. 
 
15) Molecular and bioinformatics characterization of UB05, a potential cocktail vaccine candidate 
against Plasmodium falciparum 
Presenter: Stanley Mbandi, South West Province 
 
A major obstacle to vaccine development against the malaria parasite, which still remains elusive, is the 
identification and prioritization of antigens. The P. falciparum genome is predicted to code for 5300 genes, 
of which only 40% are known. It is likely that all the critical components required for an effective and long-
lasting sub-unit vaccine have not yet been identified. We examined UB05, a gene isolated in our group from 
a 3D7 cDNA library by immunoscreening. The UB05 deduced amino acid sequence was homologous to 14 
other protein sequence entries in databases. The most significant matches comprised derived apicomplexan 
ORFs from Plasmodium spp. (PF10_0372), Clostridium spp., Theileria spp., Toxoplasma spp. and Bebesia 
spp. genomes or ESTs. Sequence alignment reveals conservation in some amino acid positions within each 
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of the protozoa genera suggesting that UB05 and its homologues may play similar roles in these protozoan 
parasites. The sequences clustered into three major clades constituting the various genera of Plasmodium, 
Clostridium/Toxoplasma and Theilera/Babesia. Except for the truncated sequence from P. yoelli yoelli, 
InterProtScan and SignalP analysis predicts a 25 amino acids long N-terminal leader sequence. Other 
predicted features included two transmembrane helices sandwiching a conserved loop, two or three C-
terminal protein kinase sites, and an N-glycosylation signal. Data at PlasmoDB showed few SNPs limited to 
introns and PCR analysis of field isolates from two regions in Cameroon reveals two forms of 500 bp and 
285bp each. These finding strongly support the involvement of UB05 in the host-parasite interplay, and thus 
requires further investigation. 
 
16) Role of sodium-proton exchanger gene in quinine resistance 
Presenter: John Okombo, KEMRI/Wellcome Trust 
 
Quinine (QN) remains the drug of choice in the treatment of severe malaria. However, emergence of 
resistance to this drug has been documented among geographically diverse P.falciparum isolates. Though the 
precise mechanism of Quinine resistance is still unclear, genetic analyses and Quantitative Trait Loci (QTL) 
have demonstrated that the reduced sensitivity to Quinine is associated with Pfcrt, Pfmdr-1 (the 2 genes 
associated with resistance to Chloroquine and quinoline-based anti-malarials) and a third gene, Pfnhe, 
encoding a putative sodium-proton exchanger located on chromosome 13. We have proposed to investigate 
on polymorphisms in Pfcrt (codon 76), Pfmdr-1 (codon 86) and whole sequence variation of Pfnhe in 
relation with Quinine sensitivity profiles. We have adapted in vitro for long-term culture 45 P.falciparum 
isolates from Kilifi and analyzed their chemo-sensitivity profiles to Quinine and Chloroquine (as a control). 
Data are represented as drug concentration that kills 50% parasitemia (IC50), using hypoxanthine 
incorporation assays. Pfcrt and Pfmdr-1 were analyzed by PCR restriction enzyme technique while Pfnhe 
sequenced using capillary sequencing method. Chloroquine IC50s ranged from 8.61 – 215.59 nM with a 
median of 54.94 nM. More than 70% were mutant at Pfcrt thus were CQ-resistant with IC50 25nM. Quinine 
IC50s ranged from 20 – 600nM with almost 30% having IC50 250, an indication of substantial decrease in 
Quinine activity. We are presently analyzing Pfcrt, Pfmdr-1 and Pfnhe polymorphisms in association with in 
vitro Quinine resistance. 
 
17) Dynamics of insecticide resistance to pyrethroid in Anopheles gambiae in southwestern Nigeria: A 
five years survey (2002-2007). 
Presenter: Dr. Isaac Oyewole, Babcock University 
 
The use ITNs and IRS are integral component of malaria control. In spite of the effectiveness, resistance 
remains a challenge. Pyrethroid is class of insecticide approved for treating nets. Resistance has emerged in 
Anopheles gambiae &amp; An. funestus. Resistance is mainly associated with reduced target site 
sensitivity/metabolic resistance.We first reported pyrethroids (permethrin, deltamethrin) and DDT resistance 
in An. gambiae population in Nigeria in 2002. This showed 100% susceptibility to permethrin, deltamethrin, 
lamdacyaloathrin and DDT. Between 2002 and 2006 the presence Kdr allele was established only in the 
molecular S form, the M form possibly has a different resistant mechanism (metabolic??). In 2007, we 
carried out bioassay, synergist and biochemical analysis on resistant and susceptible strains of An. gambiae 
s.s. Biochemical assays showed an increased level of monooxygenase but not glutathione-S-transferase or 
esterase activities in the resistant mosquitoes. RNA extractions, cRNA synthesis and labelling 
reactionsrnwere performed independently for each biological replicate.rnTotal RNA was extracted from 
batches of 10 three-day-oldrnadult female mosquitoes using a PicoPure RNA isolation kitrn(Arcturus; 
Biocomp Inc., San Francisco, CA, USA) accordingrnto the manufacturerâ€™s instructions.Microarray 
analysis using the An. gambiae detox-chip for expression of detoxifying genes showed five over-expressed 
genes in the resistant strain as two cuticular genes (CPLC8 and CPLC#), a cytochrome P450 (CYP325A3), a 
sigma class GST (GSTS1-2) and a thioredoxin peroxidase (TPX4) gene when compared with the susceptible 
strain.However, CPLC8 and CPLC#, are cuticular genes not implicated in pyrethroid metabolism in An. 
gambiae s.s. This presentation highlights changes in the resistance levels from2002-2007. 
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18) The performance of a new methode in detection of Mycobacterium  tuberculosis drug resistance 
Presenter: Jean Claude Uwayo, Etablissement publique de transport et de distribution  
 
Background: Tuberculosis is one of the leading cause of mortality and morbidity in Rwanda . In 2006 the 
number of TB cases recorded more than doubled compared to rnyear 1991. For carrying out well the control 
of tuberculosis especially multidrug rnresistance tuberculosis (MDR-TB), the patients must be diagnosed and 
treated timely rnin an effective way. Objective: Compare the REMA method with the proportion method 
(Gold standard) rnmethod used to detect resistance and to reduce time necessary to detect M. rntuberculosis 
drug resistance. Method: Sputum samples (44 stains) were collected from new case and rnretreatement case 
in health districts since January to june of the year 2007. Drug rnsusceptibility testing (DST) of isolates 
against two first line drugs INH and RIF and rnone second line drug OFX was performed by proportion 
method and by REMA rnmethod respectively on Lowenstein Jensen (LJ) and 7H9-S medium. Conclusion: 
For INH a discordance of 5 stains has been observed by REMA method rnthe sensitivity was 100% and 
specificity 0%. The DST to RIF showed a sensitivity rnand specificity respectively of 100% and 40%. 
Although the DST to OFX showed the rnsensitivity and specificity each 100%. REMA method is simple, 
less expensive and fast in obtaining results The test showed rna good sensitivity but specificity was not good. 
That why this research may continue rnnext may before its validation and implementation in DST system in 
Rwanda.  
 
Database and resource development for infectious disease research: 
 
19) WCD, a clustering tool for dealing with short read sequences 
Presenter: Mario Jonas, South African National Bioinformatics Institute 
 
New sequencing strategies produce vast amounts of very short read sequence data. The challenge thus arises 
for existing algorithms to deal with 1) a deluge of data, as well as 2) the different orders of magnitude 
between Solexa and EST data. Word-based clustering as a pre-assembly step has been shown to more 
efficiently capture alternative expression than assembly alone.rnrnWCD, a word-based clustering tool, has 
been tested with two separate datasets 1) glossina morsitans ESTs: 124k sequences have been assembled into 
16.4k transcripts, and 2) macaca mulatta ESTs and 454 data: assembling 1.16M sequences leads to 
approximately 15.2k transcripts and 370k singletons. WCD has been parallelized and shown to scale well on 
computer clusters. At present, WCD is being tested on very short-read Solexa data. The presence of 
singletons in both glossina and macaque trascriptomes may be the consequence of either 1) insufficient 
sequence overlap or 2) truly novel transcripts. Classifying these singletons based on ‘best BLAST hit’ may 
further reduce sequence redundancy by assigning these singleton entities to existing transcripts, or confirm 
them to be true novel transcripts.rnrnWCD has been shown to be effective in dealing with large amounts of 
EST and 454 data. The foundation is thus laid for establishing a pipeline that will be able to deal with very 
short Solexa data as well. Data for glossina morsitans can be obtained from GeneDB 
(http://www.genedb.org/genedb/glossina/). 
 
20) TparvaDB; a database to support Theileria parva vaccine development 
Presenter: Paul Muhindra, International Livestock Research Institute 
 
Motivation: Despite sequencing and annotation of the Theileria parva genome, vaccine and diagnostic 
development for East Coast Fever have been hindered due to lack of a user-friendly and specific T parva 
database. We sought to develop TparvaDB, to provide a comprehensive resource to facilitate research in the 
development of an ECF vaccine by providing a single user-friendly database of all genome and related data 
for T parva.rnrnMethods: TparvaDB is based on the Generic Model Organism Database (GMOD) platform. 
Data was migrated from the original Manatee annotation database, reformatted, and reconfigured to populate 
TparvaDB. The Apollo annotation workbench and a comparative genomics pipeline were included to add 
functionality to TparvaDB. TparvaDB will house full genome sequences, Expressed Sequence Tags (ESTs), 
Massivelly Parallel Signature Sequencing (MPSS) data, vaccine candidate gene and other related data. 
TparvaDB will consists of a web page generated using the Web Development Kit, a database implemented in 
PostgreSQl using the Sequence Ontology (SO) driven Chado schema. T.parva Genomic EST and MPSS 



Page 42 
 

data. TparvaDB will incorporate the Apollo annotation workbench to facilitate subsequent online annotation. 
The database will be designed to integrate data from other apicomplexan species such as T. parva 
(Marikabuni) to facilitate comparative analysis. 
 
21) AFRI-VARIANTS: A database of African human genetic variants 
Presenter: Dr. Victoria Nembaware, University of Cape Town 
 
Accumulating evidence suggests that African human populations are characterised by high levels of genetic 
diversity. Given the heavy disease burden and variations in drug responses specific to Africans, genetic 
variants are likely to be a common and important source of such phenotypic diversity. Numerous small-scale 
studies and more recently, genome-wide studies on Africans have been published, aimed at genotyping 
and/or unravelling the genetic basis of medically relevant phenotypes and other important phenotypes. 
However, progress has been slow and datasets are stored disjointedly and in an unsystematic manner. There 
is need for a centralized database dedicated to cataloguing genetic variations and their associations to the 
phenotypic diversity in African populations. We have developed AFRI-VARIANTS, a database of genetic 
variants present in Africans. Firstly, we used text mining algorithms to compile previously published 
research based on small-scale association studies between genetic variants and medically relevant 
phenotypes. Secondly, based on results from genome-wide genotyping studies that lack phenotypic 
characterisation, we used computational tools and publicly available datasets to predict the likely impact of 
each genetic variant on protein function, gene expression and mRNA splicing. Information such as allele-
frequencies, ethnic groups and sex is included in the database. In future, AFRI-VARIANTS will be made 
publicly available via the internet, with an option for researchers to upload their own datasets. We anticipate 
that this database will be invaluable in facilitating translational genomics, where African-specific variants 
can directly influence the medical field and health policies in Africa and for individuals of recent African 
ancestry. 
 
22) Prioritizing medically relevant splicing polymorphisms 
Presenter: Dr. Victoria Nembaware, University of Cape Town 
 
Accurate mRNA splicing depends on multiple regulatory signals encoded in the transcribed RNA sequence. 
Many examples of mutations within human splice regulatory regions that alter mRNA splicing qualitatively 
or quantitatively have been reported. Allelic differences in mRNA splicing are likely to be a common and 
important source of phenotypic diversity at the molecular level, in addition to their contribution to genetic 
disease and pharmacogenetics. However, because the impact of a mutation on the efficiency of mRNA 
splicing is often difficult to predict, many mutations that cause medically relevant phenotypes through an 
effect on splicing are likely to remain undiscovered. In previous a study, we combined a genome-wide scan 
for sequence polymorphisms likely to affect mRNA splicing with evidence from publicly available 
Expressed Sequence Tag (EST) and exon array data. The genome-wide scan uses published tools for 
polymorphisms located within donor and acceptor splice sites, branch points and exon enhancer elements. 
From the genome scan, we identified 30,977 candidate splicing polymorphisms. For 1,085 candidate splicing 
polymorphisms, the difference in splicing between alternative alleles was corroborated by publicly available 
exon array data from 166 lymphoblastoid cell lines. Based on this dataset, our current aim is to make use of 
publicly available functional datasets and databases of disease and pharmacogenetic genes to identify and 
prioritize novel splicing polymorphisms that contribute to disease susceptibility and responses to drugs. We 
anticipate that results from this prioritization project will provide an extensive resource of medically relevant 
SNPs that would be ideal candidates for further experimental exploration. 
 
Molecular epidemiology and evolution of vectors pathogens and hosts 
 
23) A Stochastic Model for HIV/AIDS Progression 
Presenter: Olalere Alao, University of Nigeria, Nsukka 
 
In HIV/AIDS treatment, there is need for physician to use realistic and interpretable tools in their daily 
medical care of patients. In that sense, semi-Markov process seems to be suitable to model the HIV/AIDS 
progression. In this paper, a Homogenous Semi-Markov Model (HSMM) in discrete time is introduced and 
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defined. The HIV/AIDS model considered is based on CD4 count levels and this multistate model is made of 
four immunological states. The result of the expected duration by means of renewal time in a state shows 
that an infected patient spends smaller time in AIDS full blown stage than other immunological stages. 
 
24) Phylotype: a new method for phylogenetic character mapping. Application for the indenfication 
and characterization of HIV-1 transmission chains 
Presenter: Dr. François Chevenet, IRD 
 
Evolution pathways study is a challenge and involves manual and time consuming techniques. The process 
involves alignment of sequences, the construction of phylogenetic trees and manual inspection of the trees 
for the identification of clusters associated to particular phenotypic characters. We develop a method of data 
typing to detect such clusters and for example enabling the identification of emergence of new strains with a 
particular epidemiological or therapeutic characters. Our phylogenetic character mapping method use a 
rooted phylogeny of strains and phenotypic traits linked to these strains (natural history, ethology, 
epidemological, biogeography, taxonomy...). A first step of the method consists in the use of parsimony to 
infer ancestrals characters. A second step consists in the identification of phylotype, eg subtree/ancestral 
characters associations, by using combinatorial and statistical criteria. Combinatorial criteria ensure that a 
phylotype contains enough strains with a given character as the subtree root, and it does not contains too 
many different internal sub-clusters. Statistical criteria combine genetic homogeneity and separation. Two 
HIV datasets were used in order to validate the accuracy of the phylotyping method. The first dataset 
contained previously defined HIV-1 transmission chains. The second dataset contained HIV-1 sequences 
sampled in the U.K. Our method could identify all previous defined transmission chains and was responsible 
for the identification of 8 new transmission chains with more than 10 HIV-1 sequences each in the second 
dataset. 
 
25) Comparison of two molecular genotyping methods for the monitoring of drug-resistant 
Plasmodium falciparum 
Presenter: Dr. Antoine Dara, Malaria Research and Training Center 
 
We compared two molecular methods of monitoring Plasmodium falciparum drug resistance in the field. 
Nested PCR followed by restriction digestion (PCR-RFLP) was compared to PCR followed by P32 radio 
labeled dot blot hybridization (PCR-Dot Blot) for the detection of Plasmodium falciparum chloroquine 
resistance transporter (pfcrt) polymorphisms. DNA was extracted from parasite containing blood dried onto 
filter papers. Assays sensitivity, specificity, cost, time and ability to detect minority strains in polyclonal 
infections were compared. We also detected pfcrt haplotype at codons 74-76. A total of 192 samples 
collected in Pongonon, Mali were included. We found that the frequency of the mutant allele 76T of pfcrt in 
Pongonon was 33.3% by PCR-RFLP compared to 59.4% by PCR-Dot Blot (p 0.001). PCR-Dot Blot detected 
52.6% of mixed (polyclonal) infections of against 17.2% for PCR-RFLP (p 0.001). On a set of eight 
haplotypes investigated only two haplotypes (MNK and IET) were present. The cost of genotyping of a 
sample by the PCR-dot blot was 3 times higher than for PCR-RFLP. PCR-Dot Blot required 4 to 6 more 
time to perform than the PCR-RFLP. In conclusion, we found that PCR-Dot Blot was specific and more 
sensitive than PCR-RFLP. However it is a laborious and cumbersome procedure that should be reserved for 
specific indications. 
 
26) Evaluation of in vitro sensitivity of field P. falciparum isolates to chloroquine, 
monodesethylamodiaquine, luméfantrine and dihydroartémisinine in three villages in Mali. 
Presenter: Dr. Aly Kodio, Molecular Epidemiology and Drug Resistance Unit, Malaria Recherch and 
Training Center 
 
The purpose of this work was to assess the in vitro sensitivity of field P. falciparum isolates to chloroquine, 
monodesethylamodiaquine, luméfantrine and dihydroartemisinine in three villages in Mali. We conducted a 
prospective study from November to December 2005 on subjects aged 6 to 59 months. During the in vivo 
clinical studies, 59 isolates of P. falciparum were collected to Kollé, Bancoumana and Faladjé were included, 
we had 47 successful pLDH test. The clinical isolates were analyzed by pLDH ELISA test. We used nested 
PCR followed by enzymes restriction on Pfcrt K76T genes, PfATPase 6 S769N and Pfmdr1 N86Y. The cut-
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offs to chloroquine, to monodesethylamodiaquine, lumefantrine and dihydroartémisinine were estimated to 
be 100 nM, 80, 150 and10 nM, respectively. The analysis of IC50 geometric means revealed: for chloroquine 
143.94, 156.55, 163.76 nM in Bancoumana, Faladjé and Kollé respectively (P = 0.630). For 
monodesethylamodiaquine 34.26 nM 33.25 nM, 36.68 nM in Bancoumana, Faladjé, Kollé respectively (P = 
0.575). For luméfantrine 10.65, 7.95, 16.79 nM in Bancoumana, Faladjé and Kollé respectively. For 
dihydroartemisinine in Bancoumana, Faladjé and Kollé respectively 0.69; 0.81; 0.85 nM (P = 0.551). The 
rates for Pfcrt 76T were in Bancoumana, Faladjé, Kollé respectively 75%, 78.6%, 76.2% (P = 0.975). The 
prevalence of Pfmdr1 86N in Bancoumana, Faladjé and Kollé were 91,7 %; 100 %; 90 % respectively. No 
point mutation was observed at PfATPase 6 S769N. The monodesethylamodiaquine, dihydroartemisinine, 
and luméfantrine keep their in vitro efficacy against P. falciparum isolates but chloroquine remains 
ineffective in these three villages. 
 
27) PfNHE polymorphisms and Plasmodium falciparum sensitivity to quinine in Mali. 
Presenter: Aminatou Kone, Bamako 
 
Quinine is the drug recommended for severe malaria treatment. The mechanism of P. falciparum resistance 
to quinine is not known. Recently Ferdig et al described that genetic loci on several chromosomes may be 
involved, including polymorphisms in a Plasmodium falciparum Sodium-Hydrogen Exchanger (PfNHE) on 
chromosome 13. Prospective in vivo study was conducted in two hyperendemic villages in Mali to assess the 
quinine in efficacy: Kollé and Faladie. Consenting cases of non-per os malaria were included, treated with 
quinine standard doses of 5 days during 28 days follow up. Molecular markers of polymorphisms msp1, 
msp2 and CA1 have been used to distinguish recrudescence from new infections. Overall 83 patients were 
included for Kolle, 86 patients for Faladie. Molecular correction showed 100% of ACPR in two villages. 
Alignment of sequenced ms4760 microsatellite allowed us to establish the prevalence of microsatellite 
resistant form in post treatment parasites which was increased for both villages compared to the parasites 
collected before the QN treatment. Faladie’s samples (n=54) showed statistical difference between parasites 
collected before and after Quinine treatment (P 0.01) Fisher test. Kolle’s samples (n=53) also showed a 
significant difference (P 0.01). 10 new variations have been found in the two village’s parasites populations 
for ms4760 microsatellite. 50% of day 14 reinfections presented ms4760-1 and from patients presenting day 
21 parasitemia and positive PCR by day 14, two had positive PCR at day 7 showing that ms4760-1 parasites 
may be present when the QN was residual at day 7 and may selected less sensitive parasites. 
 
28) Determination of G6PDPolymorphsim and their effects on specific IgG responses along the Rift 
Valley region in Northern Tanzania 
Presenter: Beatus Lyimo, KCRI/ KCM College 
 
This was a cross sectional survey that was designed to determine associations between G6PD deficiency and 
IgG responses to malaria antigens. This study also sought to investigate the influence of G6PD deficiency on 
malaria anemia. Genotyping for G6PD deficiency was done by using PCR-amplification followed by a 
hybridization step using sequence-specific oligonucleotide probes (SSOP) specific for the SNP variants and 
quantified by ELISA, was used to detect G6PD polymorphisms. ELISA was used to detect the specific total 
IgG responses to AMA1 and MSP1-19. Results from the present study show no statistical different in anti-
AMA1 and anti-MSP1-19 response among the G6PD genotypes (?2=4.461and P=0.107 for AMA1 and 
?2=3.69 and P= 0.158 for MSP1-19). Despite the absence of statistical difference, general individuals in the 
normal (wild-type) genotype were most seropositive compared to the other genotypes, indicating that G6PD 
deficiency suppresses IgG response to malaria antigens. This general conclusion has useful implications in 
malaria vaccine trials in the presence of G6PD polymorphisms. Hb results shows that 92.5% (185/200) of 
individuals were non anemic where by out of the non anemic 185 individuals, 91.8 % (170/185) were G6PD 
normal, 5.4 % (10/185) were G6PD heterozygous and 2.7 % (5/185) were G6PD mutant. This difference was 
however not statistically different. 
 
29) Mycobacterium tuberculosis spoligotypes not identified in SpolDB4 of isolates from tuberculosis 
patients in Bamako, Mali 
Presenter: Dr. Mamoudou Maiga, Bamako 
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Background: Pathogens of the Mycobacterium tuberculosis complex (MTBC) are the causative agents of 
tuberculosis (TB) and remain one of the leading infectious killers in Africa. Presence of different lineages of 
Mycobacterium tuberculosis has been described in different parts of the world. This study determined the 
new strain lineages identified in Bamako and their characteristics.MethodsFrom June 2007 to December 
2008, 102 sputa smear positive patients and tested for HIV were recruited. The diagnosis of TB was 
confirmed by culture and Accuprobe test (GenProbe® San Diego, CA, USA). The MGIT (Mycobacterium 
Growth Indicator Tubes) AST SIRE System (BD, BBL™ MGIT™, Maryland, USA) was used for 
antimicrobial sensitivity testing for Streptomycin, Isoniazid, Rifampin and Ethambutol. Spoligotyping 
(Isogen Life Science®, Netherlands) was used to identify the presence of those isolates in the international 
spoligotype database (SpolDB4). Results: Among the isolates, 29/102 (28.43%) weren’t present in SpolDB4. 
Of these, 17 (58.62%) were Mycobacterium tuberculosis and 12 (41.38%) Mycobacterium africanum. Nine 
(31.035%) were associated with HIV and 2 (6.90%) were Multidrug resistants. Conclusion: These data 
confirmed the high genetic diversity of M. tuberculosis complex in the world and especially in Africa which 
is an endemic area for tuberculosis. More investigations are needed there to make the map of the Tb strains 
distributions. 
 
30) Facteurs immuno-génétiques responsables de la clairance des parasites chloroquino-résistants 
Presenter: Dr. Hamidou Niangaly, Bamako 
 
Les parasites intrinsèquement résistants sont éliminés in vivo par des facteurs inconnus liés à l’homme et/ou 
aux parasites. Pendant les saisons de transmission 2006 et 2007, 293 sujets d’au moins un an atteints du 
paludisme non compliqué traités avec la chloroquine et 140 porteurs asymptomatiques de Plasmodium 
falciparum des mêmes groupes d’âges mais sans aucun traitement ont été enrôlés à Pongonon, Mali. Les 
génotypages de Pfcrt pour l’identification des parasites mutants et des polymorphismes de MSP2, MSP1 et 
CA1 pour distinguer les réinfections des recrudescences ont été réalisés.rnrn Les taux de clairance parasitaire 
étaient de 93,1% et 47,4 % respectivement chez les paludéens et chez les porteurs asymptomatiques (P 
0,001). Les taux de clairance étaient de 91,3% 94,2% et 100% respectivement chez les paludéens de 6 mois – 
5 ans, 6 – 10 ans supérieurs à 10 ans ; 36,1%, 54,3% et 75% respectivement chez les porteurs 
asymptomatiques de mêmes classes d’âges (P 0,05).rnLes taux de l’élimination des parasites mutants étaient 
de 33,3 %, 56,3 et 83 ,3% chez les asymptomatiques de 6 mois – 5 ans, 6 – 10 ans, et supérieurs à 10 ans 
respectivement. Les paludéens de 6 mois – 5 ans avaient un taux de 86,4% et les deux derniers groupes en 
avaient 100% chacun.rnrnL’âge est un facteur déterminant dans l’élimination des parasites mutants. La 
chloroquine jouerait un rôle positif dans l’élimination des parasites mutants. 
 
31) HIV-1 genetic diversity among HIV drug naive populations of Nairobi, Kenya 
Presenter: Anthony Nyamache, Jomo Kenyatta Univserity of Agr. and technology 
 
Background: In sub-Saharan Africa, where the effects of Human immunodeficiency virus type 1 (HIV-1) 
have been most devastating, there are multiple subtypes of this virus. The distribution of different subtypes 
within African populations is generally not linked to particular risk behaviors. Thus, Africa is an ideal setting 
in which to examine the diversity and mixing of viruses from different subtypes on a population basis. 
Objectives: To determined the subtypes of Human Immunodeficiency Virus -1 (HIV-1) circulating in a HIV-
positive drug naive populations Nairobi, KenyarnrnMaterials and methods rnrn78 blood samples were 
sampled randomly and peripheral mononuclear cells (PBMCs) separated. Total proviral DNA was used in 
nested polymerase chain reaction to amplify 697bp HIV Pol region. The PCR amplimers were cloned and 
partially sequenced. Generated sequences were aligned and phylogenetically analysed using known reference 
subtypes sequences.rnrnResultsrnThe distribution of subtypes in this population was as follows: subtype A, 
39(50%); subtype D, 8(10.25%); subtype C, 28(35.9%); and CRF A1D, 3(3.0%). Based on the small sample 
size, the 3.0% intersubtype recombinants detected suggested, a higher levels in Kenya and in other parts of 
Africa where are multiple subtypes. Conclusion: Our analysis indicated that HIV subtypes in Nairobi 
province of Kenya are predominated by subtypes A1. Detection of high prevalence of recombinant forms 
indicates viral mixing in among the population, possibly as a result of dual infections. 
 
32) In silico identification of a novel SINE family in Ixodid ticks 
Presenter: Sonal Patel, Nairobi 
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Reassociation kinetics and flow cytometry data indicate that ixodid tick genomes are large, relative to most 
arthropods, containing 10^9 base pairs. The molecular basis for this is unknown. Using in silico techniques 
of sequence analysis, we have identified a novel Small INterspersed Element (SINE) with features of a 
tRNA-derived SINE, designated Ruka, in genomic sequences of Rhipicephalus appendiculatus and 
Boophilus (Rhipicephalus) microplus ticks. The SINE was also identified in expressed sequence tag (EST) 
databases derived from several tissues in four species of ixodid ticks, namely R. appendiculatus, B. (R.) 
microplus, Amblyomma variegatum and also the more distantly related Ixodes scapularis. Structure 
predictions indicated that Ruka could adopt a tRNA fold that was, atypically, most similar to a serine tRNA. 
By extrapolation, the frequency of occurrence in the randomly selected BAC clone sequences is consistent 
with approximately 65,000 copies of Ruka in the R. appendiculatus genome. Real time PCR analyses on 
genomic DNA indicate copy numbers for specific Ruka subsets between 5800 and 38,000. Several putative 
conserved Ruka insertion sites were identified in EST sequences of three ixodid tick species based on the 
flanking sequences associated with the SINEs, indicating that some Ruka transpositions probably occurred 
prior to speciation within the metastriate division of the Ixodidae. The data strongly suggest that Class I 
transposable elements form a significant component of tick genomes and may partially account for the large 
genome sizes observed. 
 
33) An Eosimophil-specific receptor, EMR1 Mutation is associated with the clearance of Chloroquine 
resistant plasmodium Falciparum Malaria in Malian children. 
Presenter: Dr. Mamadou Tekete, Molecular Epidemiology and Drug Resistance Unit, Malaria Research and 
Training Center 
 
Host genetic and immunological factors may be involved in the clearance of drug resistant falciparum 
malaria. The aim of this study was to characterize genetic factors responsible for the clearance of parasites 
carrying the chloroquine resistance conferring pfcrt K76T mutation. We conducted the 14-day WHO in vivo 
chloroquine efficacy assay in Kolle, Mali during the 2002 to 2003 malaria transmission seasons. The 
prevalence of pfcrt K76T prior to chloroquine treatment was determined by nested PCR and patients 
carrying mutant parasites identified. Human genetic analysis was done on 131 patients harboring parasite 
with pfct 76T of which 64 cleared their parasites after chloroquine treatment. We genotyped 67 human 
Single Nucleotide Polymorphisms (SNPs) from 15 chromosomes, selected from known candidate gene 
variants from the growing list of cytokines and other immune mediators that are thought to be involved in 
malarial pathogenesis, together with their receptors, and promoters in Oxford. Using the univariate single-
locus allele-based tests, we found a positive association between EMR1 (rs461645) (OR = 2.43; 95% CI 1.41 
– 4.18; p = 0.00058) mutation and mutant parasite clearance. There was a negative association between 
EMR1 (rs373533) (OR = 0.43; 95% CI 0.25 – 0.73; p = 0.00087) mutation and mutant parasite clearance. 
This analysis indicates a strong positive association between EMR1 (rs461645) mutation and the clearance 
phenomenon. The implication of these genetic factors in mutant parasite clearance will be discussed. 
 
34) Polymporphisms on putative transporter genes are not associated with in Vivo parasite non 
clearance after chloroquine treatment in Mali 
Presenter: Dr. Mamadou Wele, Bamako 
 
Introduction: Plasmodium falciparum malaria remains one of the major causes of morbidity and mortality in 
sub-Saharan Africa leading each year to the death one million children. Pfcrt K76T mutation was 
demonstrated to play a central role in the P. falciparum resistance to chloroquine. It was shown that SNPs on 
ABC transporters may confer drug resistance in several organisms. In a previous study, Mu and collaborators 
located 49 genes encoding transporters in the P. falciparum genome. SNPs on 11 of them showed significant 
association with in vitro chloroquine resistance. These previous results are in favour of the hypothesis that 
chloroquine resistance could result from a multi-gene process, Pfcrt mutations being necessary but not 
sufficient to acquire it. In the present study, we aimed to find any association between SNPs on ABC 
transporter and the in vivo parasite clearance after chloroquine treatment in Mali. Methods; We carried out a 
chloroquine efficacy study in the rural village of Kollé, Mali in 2002 and 2003. Inclusion criteria were the 
same as described by the WHO protocols. Standard oral doses of chloroquine were administered at 25 mg/kg 
over three days. With enrolment at day 0, subjects were followed actively at days 1, 2, 3, 7 and 14 to 
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determine the treatment outcome. P falciparum DNA was extracted from filter paper as described by Plowe 
and collaborators. The Pfcrt 76T and Pfmdr1 86Y genotypes were analyzed by nested PCR and the SNPs on 
PfG30 and PfG47 by mutation specific PCR. The study protocol and informed consent document were 
reviewed and approved by the ethical committee of the Faculty of Medicine, Pharmacy and Odonto – 
Stomatology, University of Bamako. The data were statistically analysed by Epi Info® and STATA. The 
association between SNPs and therapeutic failure was determined using p-values &lt;0.05 as significant. 
Results and discussion: A total of 196 children suffering from uncomplicated malaria aged 6–59 months 
were included and 54 of them, 27.5% failed to the treatment at D14. The mutant alleles Pfcrt 76T and 
Pfmdr1 86Y were associated with parasite non clearance with p=0.00001 and 0.03 respectively. However, 
the association of SNPs on PfG30 and PfG47 genes with parasite non clearance was not statistically 
significant, p =0.43 and 0.57 respectively. The logistical regression analysis showed that the mutant allele 
Pfmdr186Y contributed positively to the Pfcrt 76T parasites non clearance (p=0.02). This gene has been 
already described as a modulator of chloroquine resistance in several in vitro and in vivo studies from 
different settings. However, the SNPs on PfG30 and PfG47 genes did not contribute to the parasite non 
clearance. These data are consistent with those found by Cojean and collaborators in France and Anderson 
with collaborators who found no association between SNPs on eight genes and the response to eight different 
antimalarials. Conclusion: In conclusion, our findings have shown a lack of association between SNPs on the 
new putative transporters genes and parasite non clearance in children in Mali. But Pfcrt76T and Pfmdr186Y 
alleles were associated with the in vivo parasite non clearance in these settings. 
 
Bioinformatics education, curriculum development-challenges and opportunities 
 
35) Bioinformatics education, curriculum, challenges and opportunities 
Presenter: Halid Abdallah, St.John’s University of Tanzania 
 
The potential growth performance of Bioinformatics collected from hard working of scientist (Biology 
scientists) in 31 years old past for the study of informatics activities due to the biotic system. Bioinformatics 
technology up to date establishment and advance of the database program,computating 
,statistics,mathematics techniques and theories for or to solve a problems arising from the management and 
analytic data of biological studies. But this is due to the performation of two operations of scientific order 
which bring a new system of using educational programs in bioinformatics which born from the backbones 
of two scientific programs computer science programs as well as biological sciences programs. The aim of 
born this new species was to bring information technology being a part of biological science, this because the 
computer scientist and biologist despite inescapable differences in the ways in which members of these 
proffesional think.There is no doubt that the qualified curricula of bioinformatics must come from joints of 
behaviour expectations of computer sciences and biological studies with sistematics programs which will 
enable both part of this joints to work together from one another. Efforts to es tablish the application of 
information technology to the world of molecular biology is to open door of challenges to the most scientist 
to agree sharing of two partners branches to solve biological problems. In order to have a full credit of 
understanding of biological processes-the biologist around few decades developed their scientific ideas 
utilized to get absolutely results/informations of molecule biology through the computer process and 
analysis. 
 
36) Reviewing the impact of regional student groups in promoting the growth of bioinformatics in 
Africa: An eastern Africa perspective 
Presenter: Nelson Gichora, Nairobi 
 
Since its inception during the 12th international conference on intelligent systems for molecular biology 
(ISMB) and the 3rd European conference on computational biology (ECCB) in 2004, the international 
society for computational biology student council (ISCB Student Council) has been on the forefront in 
promoting the development of the next generation of computational biologists by rnapplying various 
strategies such as provision of scientific events, networking opportunities amongst others. Key among the 
strategies adopted was a provision for the establishment of a regional student group (RSG) managed by 
ISCB Student Council, to address the ‘local’ needs of its members, which has seen the successful 
establishment of over 9 RSGs with over 1500 members across the world. RSG-Africa is one of such groups 
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that was established and has seen a rapid growth with a membership of over 500, necessitating its split into 5 
RSGs; northern, southern, western, central and eastern Africa. We review some of the milestones, 
opportunities and challenges that have faced these groups in Africa with the aim of deducing some of the 
best practices that could serve as a model to be adopted in bioinformatics education and curriculum 
development within the region. With the exception of a handful outstanding institutes and rnuniversities in 
Africa which have incorporated bioinformatics/computational biology into their research or curriculum, the 
continent has generally lagged behind in the field compared to the rest of the world. 
 
37) Challenges faced by bioinformatics integration in the medical curriculum in developing countries-
Africa 
Presenter: Dr Lukeman Shittu, Gwagwalada 
 
Concern has been expressed about the integration of bioinformatics, as a new emerging veritable tool of 
molecular biochemistry and anatomy in the already crowded educational curriculum of most medical schools 
all over the world. Bioinformatics as a new emerging field with lots of prospects no doubt has indeed 
revolutionized the scientific world with its attendant promising futures. The challenges facing academia in 
teaching bioinformatics include the followings: Lack of basic bioinformatics facilities for learning in most 
medical schools in Africa; Lack of adequate and trained manpower/human resource personnel to man the 
integrative program as the case may be; Lack of adequate motivation/will power and the right mind-setting 
towards setting up and integration of bioinformatics into the medical curriculum, both at undergraduate and 
post graduate levels; We suggest and make the recommendations: That the Governmental and Non-
Governmental Organization including the University authorities should be encouraged to support 
bioinformatics researches as obtained in other developed nations; Those integrative medical curriculum 
development coverings all the various aspects of bioinformatics should be vigorously pursued at both 
graduate and undergraduate levels; That the various centres across the nations of Africa should form 
networks to adequately co-ordinate the bioinformatics program and activities for optimization of 
bioinformatics impacts; Above all, to ensure interest and continuity with overall development, there is need 
for proper research funding and supports from the developed world such as staff exchange program so as to 
embrace the full benefits of bioinformatics for the overall development of science and humanity in general. 
 
Systems biology/functional genomics 
 
38) Characterizing Transcription Factors of the Malaria Parasite using a Holistic Probabilistic 
Framework 
Presenter: Ezekiel Adebiyi, Covenant University 
 
Key among the challenges to be overcomed, to understand and elucidate the intricate biology of the deadly 
malaria parasite, is: identification of Plasmodium falciparum (P.f) proteins involved in gene regulatory 
mechanisms. About one-third of the Transcription Factors (TFs) expected of the genome of the P.f size was 
mined in an earlier work but without the knowledge of the corresponding binding sites. In this work, we have 
designed and preliminarily implemented and tested a framework to mine for the first time the malaria 
parasite TFs and their binding sites on a large scale. Our approach has a three-phase work flow that consists 
at the high level, namely: Extract binding sites, in-silico validation of binding sites and mining TFs and 
evaluating and characterizing TFs and their corresponding binding sites. In Young et al. BMC Genomics, 
2008, for the first time, in an appreciable measure, few binding sites were mined and experimentally 
validated, but they could not determine the TFs that bind with these sites. They showed that at the glycolysis, 
GTACNTA is a valid binding site. This is similar to one of the binding sites: GTACCTA found at the 
glycolysis pathway, to which we can easily determine the TFs that bind with it. We are completing the 
implementation and testing of the above framework. High score TFs and their binding sites will be 
experimentally validated. We consider in this work fixed length binding sites, we plan extending our 
framework to consider variable length binding sites in the very near future. 
 
39) Simulating the Efflux Model Process of Chloroquine in the Plasmodium Falciparum Resistance 
(PfCRT) Mechanism 
Presenter: Marion Adebiyi, Covenant University 
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Chloroquine (CQ), cheap and long history antimalaria has failed in the treatment of malaria. This work 
sought to simulate the CQ efflux models of the resistance mechanism(s) of the human malaria parasite.An 
understanding of the molecular basis of CQ resistance is a stage and a pivotal aspect in an effort to devise 
strategies that prevent the emergence of resistance to this first line antimalaria drug. We used the unique 
biochemical pathway of Plasmodium falciparum (Plasmocyc version 11.6 2007), which CQ targets to deduce 
the resistance mechanism(s) deployed by pf during the active efflux process. PfCRT associated with CQ 
resistance parasites might act as a channel or a transporter of CQ, thereby reducing steady-state accumulation 
of CQ in the food vacuole. The two efflux models are (i) Channel model is a channel that enables protonated 
CQ to leak out of the food vacuole down its electrochemical gradient i. e. an acceptable model for the low 
accumulation of CQ in the CQR parasites and (ii) Transporter model is an active efflux transport system 
extruding CQ from the food vacuole. Netlogo software tool was used in simulating both the channel and the 
transport (carrier) models, the result reveals there is more rapid efflux of Chloroquine in the food vacuole 
and further suggests that CQR parasites have an enhanced permeation pathway for CQ across the food 
vacuolar membrane (Sanchez et al., 2007).These methods give a better understanding of how resistance 
occurs during the efflux process, identifies unique pathways as well as the important mechanisms P.f 
deplores for resisting these anti-malaria drugs. 
 
40) Malaria drug targets Pathway classification for possible drug combination 
Presenter: Tolulope Adeoye, Covenant University 
 
We set up a graph based algorithm analyzing the structure of biochemical networks to infer differences (such 
as different paths) when exposed to changing nutrients and environmental conditions. Several sets of 
metabolites were chosen as sets of products. Then the investigated reaction was knocked-out (deleted) from 
the network. The mutated network was investigated if the chosen products in each set could still be produced 
or not. We compared the number of products that could be produced in the wild-type network and the 
mutated network. The difference in the numbers gave an insight to whether the investigated reaction is 
essential or not. We identified 46 essential reactions. Gene expression analysis was done on these enzymatic 
reactions. We identified 19 highly expressed enzymatic reactionsrnThe KEGG database was used to retrieve 
the pathways of each emzymatic reaction of the predicted drug targets. The targets were grouped according 
to their pathways. We identified appropriate inhibitors/drugs for all the 19 predicted drug targets. We further 
did gene expression analysis of the 19 predicted drug targets. The reason behind this is to identify the 
possibility of two or more enzymatic reactions in the initial groups overlapping with new group. We think it 
could be reasonable enough to combine the drugs for such possible drug targets because the drug may attack 
the parasite at the same time point in its life cycle during its stay in the human red blood cells. 
 
41) Bioinformatic prediction of microRNA targets in Anopheles gambiae: Towards an understanding 
of parasitic control by blood-sucking mosquito 
Presenter: Mushal Ali, South African National Bioinformatics Institute 
 
Plasmodium, the causative agent of malaria, has a complex life cycle between the mosquito and humans. It 
encounters several obstacles at each of its developmental stages and spatial transitions inside the mosquito. 
One of the major barriers is the midgut epithelium cell, within which it is attacked by the mosquito’s innate 
immune system. During this stage, the number of parasites drops drastically reaching a minimum, indicating 
an existence of mosquito factors that regulate development of the parasite. MicroRNA (miRNAs) are a 
recently discovered class of non-coding RNAs, which regulate gene expression at the posttranscriptional 
level by binding to the 3? untranslated regions (3?UTRs) of their messenger RNA (mRNA) targets. Due to 
this regulatory effect, miRNAs “fine tune” the protein levels involved in numerous biological processes. 
Currently, 66 miRNAs have been identified by using computational approaches and deposited in the miRNA 
database (miRBase release 13.0, March 2009). A recent study reported that four of these miRNAs displayed 
changes in their expression levels during Plasmodium infection. Furthermore, they identified a range of 
genes up-regulated in the mosquito in response to invasion by the parasite. Among these, some genes were 
direct targets of miRNAs, providing a functional role for miRNAs in controlling parasite infection in the 
mosquito midgut. rnrnIn this investigation, prediction of the miRNA targets in Anopheles gambiae were 
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performed with an integrated approach incorporating functional ontologies, biological pathways and disease 
association by various target predication algorithms. The results of this investigation will be discussed. 
 
42) Bioinformatics applications for Bacteriophages and their bacterial hosts’ proteins analysis 
Presenter: Ayman Elshayeb, Al-Neelain University 
 
Escherichia coli is usually harmless to the host, sometimes causes diarrhoeal and other diseases in humans. 
In the meantime, Staphylococcus .aureus is the cause of a wide range of different kinds of major and minor 
pyogenic infections. The proteins of the bacteriophages and their bacterial hosts were separated by using 
sodium dodecyl sulphate poly acrylamide gel electrophoresis, the migration of each band was compared to 
the migration of the protein standards of known molecular weights in the molecular ladder. The protein 
profiles of the E.coli bacteriophage showed three major bands and the S .aureus bacteriophages showed two 
bands. Meanwhile, the E .coli protein profile showed nine major bands, the molecular weight mass of the gel 
results analysis by the bioinformatics programmes UN – SCAN – IT and ImageJ 136b for protein profiles of 
E. coli bacteriophage showed three major bands with molecular weight mass of 47, ??35 and 16 kilo Dalton 
and 34 and 20 kDa for S. aureus phage, the band of 35 kDa was the common shared peak between the phage 
and the bacterial host, this SDS-PAGE analysis the major capsid component results in size from 47.7 to 34.3 
KDa resembles 43.3% of total phage protein and the tail protein corresponds to 12.7% with an apparent size 
of 27 KDa. The predicted size was 22.5 KDa, this is related to the lytic cycle of the bacteriophages and their 
phenomenon in utilising the bacterial DNA in proteins manufacturing during their multiplication inside the 
host. 
 
43) Analysis of the Differences in the Metabolic Networks of Plasmodium species 
Presenter: Funmilayo Fatumo, Covenant University 
 
In this model, a graph concept was applied to construction of metabolic network using the data of 
Plasmodium yoelii, Plasmodium berghei, Plasmodium chabaudi, Plasmodium vivax and Plasmodium 
falciparum from BioCyc version 11.6. Vertexes denoted for the substrates and products of the reactions and 
edges for the relationships of the vertexes. Connectors represent the enzymes involved in the reactions. The 
reconstructed network is regarded as an undirected graph because we did not take into account of the 
direction of enzymatic reactions. The concept of load-points organism (Rahman and Schomburg, 2006; 
Fatumo et al, 2009) were used to estimate if reactions are essential for the Plasmodium species. In an 
extended graph theory model load-points were defined as nodes having a large number of k-shortest paths 
passing through them indicating their high impact on the metabolism (Rahman and Schomburg, 2006). These 
load-points were used for discriminating and grouping Plasmodium species.rnPlasmodium falciparum has 
the highest number of reactions of 611.There are 105 enzymatic reactions common the all the species 
Number of reaction in each of them. We identified several common load enzymes to all the species. Load-
points were detected which are only common to particular species. These helped to partition the parasites 
into two groups reflecting their dependencies to the hosts. This analysis shows that the differences between 
the discovered biochemical networks of the Plasmodium species are not only due to lack of knowledge but 
mainly because of the parasite-host dependencies. 
 
44) Bayesian data analysis of genomic diagnostic microarrays 
Presenter: Dr. Richard Newton, MRC 
 
Genomic microarrays can be used to test clinical samples for the presence of pathogenic organisms. The 
method is capable of providing more detailed information than established tests, including information on 
the presence of mixtures of species or strains and their relative abundance. Here we investigate the data 
analysis problems presented by such arrays using a serotyping microarray for Streptococcus pneumoniae as 
an example. The technique presents a number of data analysis challenges. Noise is a problem, particularly at 
low relative abundance, as is cross-hybridisation. In the example discussed here there was a requirement to 
distinguish between 91 strains (serotypes) of Streptococcus pneumoniae using a microarray containing 
probes for 432 capsular genes. Each strain of the bacterium contains a small subset of these 432 genes, 
ranging in number from 1 to 22. However many of the strains have very similar combinations of capsular 
genes, making it difficult to distinguish the identity of a strain in a sample, particularly when the sample 
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contains a mixture of strains. In addition some pairs of strains have identical complements of capsular genes 
necessitating extra probes on the microarray which have to be incorporated into the analysis. We present 
statistical solutions to these analysis problems based on Bayesian methods. The Bayesian approach enabled 
the development of a flexible and expandable statistical model, which produced a robust and highly accurate 
analysis of the data. 
 
45) Analysis of Plasmodium falciparum (Protozoa: Apicomplexa) Ookinete Transcriptome: A 
Machine Learning Approach 
Presenter: Isaac Njaci, Nairobi 
 
Plasmodium falciparum ookinete is the Anopheles-midgut invasive stage of the parasite and an important 
stage for genetic recombination of the parasite. Little is known about the biology of this stage. Of the 
approximate 5000 expressed plasmodium genes, only a few are known to be expressed specifically in 
ookinetes, which could hold key to development of novel drugs and vaccines in a vector-based transmission 
blocking initiative. A machine learning computational approaches is being employed to provide insight into 
the transcriptome dynamics of this stage. This process involves characterisation of unique features of genes 
transcribed at this stage. The approach is to specifically examine regulatory motifs in upstream and 
downstream regions of genes and codon and amino acid usage. This is being undertaken using available 
microarray and other gene expression data. Finally an accurate predictive model for gene expression 
profiling of this stage based on optimized criterion through application of heuristic or deterministic Hidden 
Markov Model (HMM) or Neural Network Algorithms (NN) will be developed. The predictive model from 
this study will find applications in identification of novel genes expressed in the ookinete stage which can be 
targeted in development of transmission blocking drugs and or vaccines. 
 
46) An Integrative Approach to Predicting and Validating Protein- protein Interactions in 
Mycobacterium tuberculosis 
Presenter: Kenneth Opap, University of Cape Town 
 
Protein- protein interactions in an organism provide a vital study subject in the sense that proteins mediate 
most if not all biological functions of an organism, particularly in prokaryotes. Data sets of protein-protein 
interactions identified by various methods, have not only been published in numerous scientific journals but 
also expertly curated and maintained. In this study we integrate different protein data sources namely; 
protein domain data, functional association data and protein sub-cellular localization data to predict new 
protein- protein interactions and to validate existing interactions for Mycobacterium tuberculosis. 
Specifically, we: 1) perform searches in STRING (which maintains a database of, known and predicted 
functional interactions for proteins) with M. tuberculosis proteins as query proteins; 2.) download M. 
tuberculosis proteins that have hits in the InterPro protein domain database; 3.) retrieve from the EBI IntAct 
database proteins containing domains that have been proven experimentally to interact, together with their 
interaction partners where possible; and 4.) extract known protein-protein interaction data from other 
bacteria, and identify orthologues of these interacting proteins in tuberculosis. In addition, we are predicting 
the subcellular location for all M. tuberculosis proteins to determine whether potentially interacting pairs are 
co-located. This data is then integrated to predict protein- protein interactions in this organism or provide 
strong support to the validity of known- interactions based on this evidence. Finally, evolution data in the 
form of ratio of non-synonymous to synonymous (DN/DS) is used to determine whether interacting pairs are 
co-evolving. 
 
47) Novel normalization method for custom antibody arrays 
Presenter: Jean-Michel Safari Serufuri, University of Cape Town 
 
Protein arrays offer a platform to assay the serological response of cancer patients to cancer 
specificrnantigens and lead to the identification of antigens expressed in cancer cells. However, acquisition 
of protein array data is subject to systematic bias and noise. Therefore, the data have to be normalized before 
further analysis in order to remove patterns in expression due to the systematic bias and to reduce the noise. 
The novel normalization method presented here addresses within array and between array normalization. The 
method uses a composite approach involving both a quantile and a total intensity normalization approach and 
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relies on housekeeping control antigens which are assumed to share an underlying common distribution 
across the different blocks. The quantile approach assumes an underlying common distribution between the 
housekeeping spot intensities and considers all the spots in a distribution for the normalization purpose 
instead of using measures of central tendency. This enables the method to handle non linear effects affecting 
the housekeeping control antigens, thus within and between array normalization can be performed with 
improved accuracy.rnrnThe method was validated on a reproducibility experiment dataset, and was shown to 
significantly reduce the coefficient of variation of antigen spots across all the 8 arrays of the experiment by 
29% on average and to stabilize the inter-array coefficient of correlation around 0.80. The ratio-intensity 
plots allowed us to visualize the reduction of these artifact effects. This method offers the benefits of being 
easily implementable and providing flexibility to handle outlier housekeeping spots better. 
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