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November 30, 2009
Dear ISCB Africa ASBCB Attendee:

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

ISCB has been organizing the annual ISMB conferémee18' annual ISMB takes place next year in
Boston, USAwww.isch.org/ismb2010/ and in May/June of 2007 ASBCB organized a swgfaes
Bioinformatics for Africa conference in Nairobi, Kga on the Bioinformatics of African Pathogens and
Disease VectorsMww.lirmm.fr/france_afrique/Nairobi2007As ISCB membership has been growing in
Africa, due in large part to the enthusiasm amoagly formed ISCB Student Council Regional Student
Groups (RSGs — there are now 5 of them in Africahd as ASBCB is an affiliated regional group c€E
it was only a matter of time before we joined fart@ organize a conference together.

This meeting would not have been possible withbeitgenerous financial support of our sponsors. In
particular we gratefully acknowledge the followiimglividuals and organizations: Prof. Anna Tramontan
provided funds from a King Abdullah University ofi€nce and Technology (KAUST) grant for conducting
the KAUST Day symposium that is open to all attessj@nd travel fellowship funding for dozens of
African students; the Ministry of Health of the Gorment of Mali sponsored venue costs for the megeti
and meals; the University of Bamako School of Mediddonated space for the post-conference workshops
the Malaria Research and Training Center (MRTCk tm® many local vendor costs and logistical
arrangements; The Centre National de la Rechercieét8ique (CNRS) covered the flight costs of save
attendees from France; The Wellcome Trust provideekl fellowship funding for several African samds;
the South African National Bioinformatics Instituf@ANBI) of the University of the Western Cape cace
travel and registration costs of several attenflees South Africa and sponsored keynote speakeri&ha
Rotimi; the European Molecular Biology Network (EN&) sponsored keynote speaker Erik Bongcam-
Rudloff; and the U.S. National Institute of Allergnd Infectious Diseases (NIAID, an NIH institute)
provided all of the workshop computers, which wélinain in Mali after the conference.

Please join us in thanking our volunteers who meaddbe conference preparations, which included
everything from fundraising to reviewing, and wedsigin to meeting planning. In particular we wotite |

to highlight the extraordinary commitment of ouot@onference Co-Chairs, Nicola Mulder (University o
Cape Town, South Africa) and Manuel Corpas (Welledrust Sanger Institute, UK), and our Local Chair,
Seydou Doumbia (Univ of Bamako, Mali), as well asMorrison McKay (ISCB, US). As space does not
allow the many other committee members to be meetidere, please see the committees’ page of this
booklet and be sure to congratulate them.

Finally, we happily acknowledge the Mali bioinfortitca community that has so eagerly welcomed us to
Bamako. With their hospitality, now is your timeteke full advantage of this opportunity to papate,
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

9:00-9:30

9:30-10:30

10:30-11:00

11:00-12:40

11:00-11:20

11:20-11:40

11:40-12:40

12:40-14:00

14:00-14:40

14:00-14:20

14:20-14:40

14:40-17:30

14:40-15:00

15:00-15:20

15:20-15:50
15:50-16:10

16:10-16:30

16:30-17:30

17:30-18:30

Registration

Welcome Remarks:
Burkhard Rost (President ISCB)
Daniel Masiga (President ASBCB)
Manuel Corpas (Co-chair)
Seydou Doumbia (Local Chair)
Opening Keynote Charles Rotimi (Director of the Center for Research on Genomick a
Global Health, US) Engaging African Scientistshie tGenomic Revolution to Ensure that
Tomorrow’s Biotechnology and Medicine will Work féfrican People
Coffee break

Session 1: Functional, structural and comparative gnomics of pathogens
Session ChairNicola Mulder (University of Cape Town, South Adjic

Amel Ghouila: Identification of novebpein domains ifPlasmodium falciparurand
Leishmania species

Laurent Brehelin: Assessing functi@ralotation transfers with inter-species conserved
coexpression: re-annotation Blasmodium falciparurgenes based on conserved
coexpression witls. cerevisiaandD. melanogaster
Keynote: Erik Bongcam-Rudloff (Chair of EMBNet Board, Uppsala University, Sweden
Annotating next-sequencing data: new opportunfoesvorldwide collaborative work.

Lunch Break

Functional, structural and comparative genomics opathogens continued

Mark Wamalwa: Comparative genomic asiglgfGlossina morsitanfranscriptome: vector
for sleeping sickness

Alban Mancheroghrlichia RuminantiunGenome Segmentations Reveal Novel
Homologous Genes

Session 2: Search and Design of Vaccines and Drugs
Session ChairReinhard Schneider (EMBL, Germany)

Marion Adebiyi: Elucidating the Drugssgistance Mechanism(s) of the Malaria Parasite to
Tetracyclines and Chloroquines

Mahmoud Elhefnawi: A comprehensiveiliosmethodology for optimal design and
selection of therapeutic small interfering RNA nmlkes for the Influenza A Virus

Coffee break

Fourie Joubert: Discovery: A resounetie rational selection of drug target proteind a
lead compounds in malaria

Isaac Oyewole: Dynamics of insecticggstance to pyrethroid in Anopheles gambiae in
southwestern Nigeria: A five year survey (2002-2007
Keynote: Burkhard Rost (Columbia University, USA): Evolution teaches miot
prediction

Inauguration of RSGs in Africa (Segatuino)
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1st December 2009

9:00-12:30

9:00-10:00

10:00-10:20

10:20-10:40

10:40-11:10

11:10-11:30

11:30-11:50

11:50-12:10

12:10-12:30

12:30-14:00

14:00-17:10

14:00-14:20

14:20-14:40

14:40-15:00

15:00-15:20

15:20-15:50
15:50-16:10

16:10-17:10

Session 3: Host/Pathogen Systems Biology
Session ChairfWinston Hide (South African National Bioinformatlostitute & Harvard
School of Public Health)

Keynote: Karine Leroch (University of California Riverside) -Unravelinge@Ge
Regulation Mechanisms in the Human Malaria Parasigéghts Into Chromatin
Remodeling

Vijay Nagarajan: Systems-level analgsdispatial constraints in biological networksngsi
NetCirChro

Gaston Mazandu: Contribution of MicraguiData to the Advance of the Knowledge on
Mycobacterium tuberculosisteractome: The use of random Partial Least Spu@PLS)
approach

Coffee break

Oussema Souihi:silico prediction of protein-protein interactions in mamhages

Segun Fatumo: Host factors improve soimss of the metabolism Bfasmodium
falciparum

Agostinho Antunes: The Evolutionary Byrics of the LiorPanthera ledRevealed by Host
and Viral FIV Population Genomics

Lawrence Okoror: Gene analysis of ay&elated Lassa virus strain

Lunch Break

Session 4: Database and Resource Development fofdatious Disease Research
Session ChairEzekiel Adebiyi (Covenant University, Nigeria)

Samuel Kwofie: Hepatitis C Virus Diseoy Database (HCVdd)

Odile Ouwe Missi Oukem-Boyer: Desigd aatting-up of a Bioinformatics platform
dedicated to HIV drug resistance problems

Karyn Megy: Comparative Genomic Anaya Mosquitoes, using Public Genomic
Resources

Alan Christoffels: International GlossiGenome Initiative: Towards an understanding of
the Glossina morsitans transcriptome

Coffee break

Jingming Ma: Development of a Web-bd3ath Management System for Clinical Immune
Research
Keynote: David Roos(University of Pennsylvania): Designing and minpaghogen
genome databases

17:30-19:30 PM: Poster session

2nd December 2009

9:00-10:00

10.00-12:30

10:00-10:20

ISCB, ASBCB and RSG Business Meetingppen to all participants

Session 5: Molecular Epidemiology and Evolution ofectors, Pathogens and Hosts
Session ChairBurkhard Rost (Columbia University, USA)

Sarah Mwangi: An Evolutionary Genonfigproach towards analysis of Genes implicated
in transmission of Trypanosomes between Tswtsarfty Mammalian host
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10:20-10:40

10:40-11:10
11:10-11:30

11:30-11:50
11:50-12:10

12:10-12:30

12:30-14:00

14:00-17:30

14:00-14:20

14:20-14:40

14:40-15:00

15:00-15:30
15:30-16:30

16:30-17:30

19:30

Sheila Ommeh: Evolution of Mx gene bggles in the chicken genome towards viral
diseases

Coffee break

Mathurin Koffi: Human African Trypanas@sis seropositive subjects display identical
microsatellite-based allelic profiles with parakigical confirmed patients

Allison Regier: Improved inversion pgotidns for Anopheline mosquitoes

Igor Sharakhov: High resolution cytogtenmap forAnopheles gambiaea tool for
understanding genome organization and evolution

Henri Tonnang: Predicting and mappinden climate change scenario, the potential
redistribution of malaria vectors in Africa: Infonmg malaria control programmes

Lunch Break

Session 6: Bioinformatics education, curriculum deelopment, challenges and
opportunities
Session ChairDaniel Masiga (ICIPE, Nairobi)

Oyejide Ojo: Incorporating Bioinform@into Biological Science Education in Nigeria:
Prospects and Challenges

Seydou Doumbia: African center forrtirag in functional genomics of insect vectors of
human disease: Challenges and Perspectives

Allan Orozco: Software Development iodalling and Virtual Exploration of Proteins: an
alternative of technology and education in Cenfrakrica

Coffee break
Keynote: Mike Tartakovsky and Yentram Huyen (NIAID, USA) -Building a Sustainable
Bioinformatics Program: Opportunities and Challenge

Open discussion on education and dgpagiding

Gala Dinner Hotel Salaam

3rd December 2009 -- KAUST Day

9:00-12:20

9:00-10:00

10:00-10:20

10:20-11:00
11:00-11:20

11:20-11:40
11:40-12:00

12:00-12:20

12:20-14:00

14:00-17:20

14:00-14:20

Session 7: Systems View of Biological Organisms |
Session ChairAnna Tramontang¢Sapienza University, Rome)
Keynote: Marc Marti-Renom The TDI kernel for open source drug discoveryrapical
diseases

Itunuoluwa Ewejobi: In-silico Predigtiof the Genetic Regulatory Interactions in Maiger’
Cleft Pathway oPlasmodium falciparum.

Coffee break

Jelili Oyelade: Computational Identfion of Functional Modules iRlasmodium
falciparum

Ibrahima Baber: A quantile method medmiplemented for microarray data normalization

Kais Ghedira: TSS identification, TH&®diction in human and mouse and prediction of
the regulatory network

Steven Nyanjom: Identification and Tiesocalisation of Putative Odorant Binding
Proteins (OBPSs) in Glossina (Diptera: Glossinidae)

Lunch Break

Session 8: Systems View of Biological Organisms |l
Session ChairMarc Marti-Renont{Instituto Principe Felipe, Spain)

Fidelis Cho-Ngwa: Molecular and biomnfiatics characterisation of Onchocerca volvulus
circulating intermediate filament, a target for siide monoclonal antibody-based diagnosis
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14:20-14:50  Nishi Prabdial-Sing: Epitope analygigenotype 5 Hepatitis C Virus against South Afiica
HLA backgrounds

14:50-15:10  Djouaka Rousseau: Using micro-arralyrtiggies to characterize the Expression profile of
metabolic genes in insecticide resistant Anophietaa West Africa

15:10-15:30  Abibatou Mbodj: Qualitative dynamicabaelling of Drosophila mesoderm

15:30-16:00  Coffee break

16:00-16:20  Olubanke Ogunlana: In-silico structgradiction of human Scavenger receptor type B1
(SRBL1) - a novel approach to the discovery of pytaatiic agent again®lasmodium
falciparum

16:20-17:20 Closing Keynote: Anna Tramontano: Structural bioinformatics strategies to address th
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 Cheet:Phylogenetics
and HIV origins

Parallel Session 2
9:00 AM - 5:30 PM (including lunch break) NIAID/NIkorkshop, Jeff Skinnetntroduction to R

5th December 2009

Parallel Session 3:

9:00 AM - 12:15 PM Christine Oreng8tructural Bioinformatics
2:00 PM - 5:30 PM Erik Bongcam-Rudlofequence Analysis Using EMBOSS

Parallel Session 4:

9:00 AM - 5:30 PM (including lunch break) NIAID/NIkWorkshop, Sudhir VarmaJicroarray Analysis
Using R/Bioconductor
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Keynote Abstracts

Keynote 1. Engaging African Scientists in the Genoim Revolution to Ensure that Tomorrow’s
Biotechnology and Medicine will Work for African People

Dr. Charles Rotimi

Director, Center for Research on Genomics and Glddealth, Senior Investigator, Inherited Disease
Research Branch, National Human Genome Reseastituite, NIH, Bethesda

The successful sequencing of the human genomehendngoing cataloguing of the genetic differences
between individuals and populations are generatiagg knowledge and technologies that are having
profound impact on our understanding of human eiariary history and health. The new knowledge is
shedding light on differential susceptibility tonomon diseases (e.g., HIV, Malaria, Hepatitis Cpdias,
hypertension and cancer) at the levels of the iddals, ethnic and ancestral groups. Scientistsdamatbrs
are using the new knowledge to gain fundamentagtinsnto the development and administration of new
drugs with the goal of improving efficacy and reishgcadverse drug reactions. In this regard, anehgure
that tomorrow’s technology and medicine will wordr fall people, genomic science has to engage more
human populations with ancestry from different paof the world. Given that Africa is the common
birthplace for all human populations and the weltwmented vast genetic diversity that exist witthia
continent, it is scientifically and morally impontathat the global scientific communities and funggi
agencies ensure that Africa is not left behinchengenomic revolution. A less inclusive strategl lead to

an incomplete understanding of how genetic vamati® distributed among human populations and
invariably contribute to the widening of global agithnic inequalities in health and total well-being

This presentation will explore the extent of thetiogpation of African Scientists, students anddesship in
the genomic revolution to implement appropriatehtextogies to solve Africa health and food problems.
Examples of ongoing effort to fully engage Africansgenomic science including the establishmerthef
African Society of Human Genetics, the developnwrdan African Genome Project, the establishmerd of
new center at NIH (the Center for Research on G&wand Global Health), the MalariaGen project, the
International Society of computation Biology ané Wfrican Society of Bioinformatics and Computatbn
Biology will be provided.

Keynote 2: Annotating next-sequencing data: new opptunities for worldwide collaborative work

Dr. Erik Bongcam-Rudloff

Chair of European Molecular Biology Network (EMBN@&oard, Swedish University of Agricultural
Sciences (SLU), Uppsala University, Sweden

With the recent introduction of Next Generation B)&equences technologies to the Life Sciencesaren
the volume of sequence data being created is ggows an avalanche. Furthermore, high-throughput
genomics and proteomics technologies are becomimg kommon worldwide and these technologies are
evolving rapidly. NGS platforms facilities are bgimstablished in research institutions in all auenis
making the new techniques accessible to researtharsroad range of fields.

Questions can be posed in new and different wayts more large-scale methods. For instance, NextGen
technologies makes it possible to map the bacflsia in a person's mouth, to see why one individua
develops infectious diseases like e.g. malaria evhitother does not. The new techniques also make it
possible to monitor how the vectors and host adéptssquitoes, parasites, virus) in order to esdape
people's or farm animals immune defenses.

Sharing research data is essential for effectiidalmoration, | will therefore put special emphasis
discussing how we can make use of Web 3.0 techiedag start collaborative projects

To produce sequence data today is easier and chdape before, to analyze and annotate is still the
difficult, tedious and time consuming part. In thear future we will need armadas of biologists viigsic
bioinformatics skills, this new situation open oppaities for the bioinformatics communities outsithe
traditional bastions. | will discuss those aspactd present new ideas.
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Keynote 3: Evolution teaches protein prediction
Dr. Burkhard RostColumbia University, USA

The objective of our group is to predict aspectprotein function from sequence. The only reasoy wh
can pursue such an ambitious goal is the wealtrewafiutionary information available through the
comparison of the whole bio-diversity of speciesany approaches have benefited substantially frangus
evolutionary information; for some of these methtetarning from evolution made the difference betwee
possible and impossible. In my talk | will presewamples of methods that target the predictionrofein
interactions, of protein disorder, and of the dffet single residue mutations upon protein strietand
function.

Keynote 4: Unraveling Gene Regulation Mechanisms ithe Human Malaria Parasite: Insights Into
Chromatin Remodeling
Prof. Karine LerochUniversity of California Riverside

Malaria remains one of the most deadly infectioiseases in the world. To identify new therapeutic
strategies, we must gain a comprehensive undeistaod how the malaria parasite regulates its cexpl
life cycle, especially those that control DNA trantion.

While expression profile analysis revealed remdekainanges in steady-state mRNA levels, only a few
transcription factors and regulatory motifs haverbalentified in the genome of the human malariagite,
Plasmodium falciparum. Moreover, recent studiesatestrated that the parasite has little capacity to
regulate gene expression in response to metaliolisss These findings present an enigma as to hew t
malaria parasite regulates gene expression.

To decode mechanisms by which Plasmodium regultgedevelopmental programs, we have analyzed
chromatin restructuring over the course of the gitrainfectious cycle. More specifically, we exm@dr
whether nucleosome positioning, occupancy and wamndirect the parasite erythrocytic cycle. Using
complementary approaches couple to next generaggnencing technology; we have generated maps of
“open" and “closed” chromatin structures. Maps evirrther correlated with steady state mRNA pastern
throughout the parasite life cycle. All togetharr gesults demonstrate the importance of nucleosome
occupancy variations during the parasite developnzsm provides strong evidence for a particular
eukaryotic chromatin structure that controls theapide development.

Keynote 5: Designing & Mining (Pathogen) Genome Dabases: Conducting Biological Experiments
In Silico

Prof. David S. Roog:. Otis Kendall Professor of Biology (droos@sasmupedu)

Dep't Biology & Penn Genome Frontiers Inst, UnivnRsylvania, Philadelphia PA 19104-6018 USA

Biomedical research is increasingly driven by lasgaele datasets: vast quantities of genome and EST
sequences, epigenetic analyses, genetic polymanphad epidemiological data from diverse isolates,
transcript and protein expression profiling resudiem multiple distinct platforms, phenotyping daté
diverse provenance and reliability, automated arahually-curated annotation, information on protein
structure, interactions, metabolic pathways, aniggy, etc. Help!!! How can we most effectively collect,
store, maintain, integrate, and mine these impbdatasets so as to define targets for furthersitigation?
The Eukaryotic Pathogen Genome Databasip:(/EuPathDB.org) provides the protozoan parasite
research community with convenient access to gengpale datasets, facilitating computational
experiments that highlight and prioritize candidafer further study at the laboratory bench. Novel
algorithms integrate diverse datasets to improveegaodel identification and the recognition of &ngg
signals. Accurate identification of orthologs faates functional inference for ‘hypothetical peots’. A
new, graphically-oriented user interface, whichpientially portable to run on other platforms, aghe
simplifies the formulation and optimization of colep queries that can be shared with colleaguestordd

for future review and refinement or modificatioRor example, users seeking novel therapeutic &rgay
wish to prioritize () probable enzymes thati)( have been characterized structurallyi,) (distinguish
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pathogens from their hostsiv)( are genetically and immunologically conserved agh@eographically
distinct isolates,\{) exhibit abundant expression during appropriateld@mental stages, and)(have been
validated as essential by pharmacological and/oretie phenotyping (in someystem, even if such
information is not available for the desired targpécies). Such queries support systems-leveysiaadf
key biological problems, several of which will Beistrated through live demonstrations. This nregtuill
also provide ample opportunity for discussion of @rthoMCL.org and TDRtargets.org databases, if
warranted.

Keynote 6: Building a Sustainable Bioinformatics Pogram: Opportunities and Challenges
Mike Tartakovsky and Yentram Huyed|AID, USA

The vast amount of data that is being generateoh frew instrumentation in the lab as well as the
availability of increased computational resourceadvancing the rate at which discoveries are beiade
in allergy and infectious disease research. Adogdbe appropriate bioinformatics tools and tedbgies
to leverage these data can sometimes be a dauaskdor the non-specialist. The strategy usedissites
considered by the Office of Cyber Infrastructured @omputational Biology (OCICB) at the National
Institute of Allergy and Infectious Diseases (NIAI® build a centralized bioinformatics programatidress
this problem will be discussed. Utilizing an intagd business model that not only revolves ardhed
research process but leverages team work, inteiptiieary expertise, and IT infrastructure, the G@8lhas
been able to take its bioinformatics program fréw initial consolidation phase to full maturitytime span
of five years. Scientific contributions and imp#&etthe NIAID research mission made by the progveth
also be discussed.

Keynote 7: A kernel for open source drug discoverin tropical diseases
Dr. Marc Marti-RenomCentro de Investigacion Principe Felipe, Valencia

Open source drug discovery, a promising alternatixenue to conventional patent-based drug developme
has so far remained elusive with few exceptionsgjor stumbling block has been the absence oftiaatri
mass of preexisting work that volunteers can imprtwrough a series of granular contributions. This
seminar introduces the results from a newly assetntdmputational pipeline for identifying proteardgets

for drug discovery in ten organisms that causeitedpliseases. We have also experimentally tested t
promising targets for their binding to commerciadlyailable drugs, validating one and invalidatihg t
other. | will discuss how the resulting kernel npagvide a base of drug targets and lead candidatesd
which an open source community can nucleate.

Keynote 8: Structural bioinformatics strategies toaddress the malaria challenge

Prof. Anna Tramontano
University of Rome "La Sapienza"

Abstract to come
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Conference Oral Presentation Abstracts

Monday 30" November 2009

Session 1: Functional, structural and comparative gnomics of pathogens

Identification of novel protein domains in Plasmodum falciparum and Leishmania species
Presenter: Miss Amel GhouilRasteur Institute Tunis

Malaria and leishmaniasis are the most prevalemidal diseases caused by protozoan parasites.oflalf
world’s population is at risk of malaria and ~2 lioih of new cases of leishmaniasis occur annually.
Although the genome sequences of several Plasmodidrlieishmania species are already available, the
function of more than 50% of their genes is unknolrotein domain identification is a key step toatte

in the comprehension of the biology of these p&rasiand their infection mechanisms. Hidden Markov
Models (HMMs) have proved to be powerful for pratelomain identification. Notably, Pfam database
provides a large collection of HMMs covering 73%lfiprot proteins. Each Pfam HMM is a probabilistic
model characterizing a given domain. When analysingew protein sequence, a score is computed to
measure the similarity between the sequence andatimain. This score is compared to a stringentstiuiel
above which the domain presence in the proteinsiseréed. However, applied to Plasmodium and
Leishmania species, this procedure fails to discamg domain in half of their proteins. Althoughsticould

be explained by the existence of genes that argquento parasitic life style, this is certainly fuet
exacerbated by the high proteome divergence oétbpscies, which makes homology detection partigula
difficult. Decreasing Pfam thresholds might enabl@re domains detections, but at the expense of rause
false positive predictions. Here, we apply a newhme (Terrapon et al., Bioinformatics 2009, in gjethat
uses domain co-occurrence to filter these falsétipes. Several studies showed that domains arallysu
associated with a few other “favourite” domains. Wst establish a list of domain pairs showingtr@rsg
co-occurrence. This list of Conditionally DependBairs (CDP) is built from the domain compositidrath
Uniprot proteins, using a correlation test. Then,list for each protein of the query organism fisténtial”;

and “validating”; domains. Potential domains aredicted by Pfam HMMs after threshold lowering.
Validating domains are the already known Pfam amerPro domains, but can also be the potential dmma
themselves. The presence of a potential domaiertgied by a validating domain if the domain pappears

in the CDP list. Finally, we use a shuffling progeglto estimate the false discovery rate (FDR) @atsx
with the certified domains. This procedure estirmatge number of domains the approach would certify
under the null hypothesis that the potential dosare randomly predicted. We apply this method to
Plasmodium falciparum, vivax, and yoelii, and Lemnia major, brazilens, and infantum. It enables th
detection of ~300 new domains in Plasmodium speaiies ~600 in Leishmania, with an estimated FDR
below 10%. It also provides new Gene Ontology aaans for ~100 proteins in Plasmodium, and ~200 in
Leishmania. Biological appraisal of the resultseds that new domains are mainly involved in RNA
binding and regulation. Importantly, these new dimmare frequently co-discovered in orthologoudgins

in distinct species. These experiments thus demaiasthe ability of our approach to structurallydan
functionally characterize numerous hypotheticalegen

Assessing functional annotation transfers with intespecies conserved coexpression : re-annotation of
Plasmodium falciparum genes based on conserved cpeassion with S. cerevisiae and D.
melanogaster

Presenter: Dr. Laurent BrehelldRMM

P. falciparum is the main causative agent of mala@f its 5484 predicted genes, about 57% do ne¢ ha
sufficient similarity to characterized genes in@tlorganisms to warrant functional assignmentsh@igh

this situation may be explained by the existencgefes unique to the Plasmodium species, it ikidurt
exacerbated by the high evolutionary distance betwe. falciparum and other sequenced eukaryotes.
Usually, a low (stringent) e-value threshold isdise determine whether a measured BLAST sequence
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similarity allows consideration of functional simuiity, and therefore homology-based annotationsfean
However, homologous proteins, even with high segeesimilarity, are not necessarily functionally
equivalent. Moreover, for highly divergent proteassthat of P. falciparum, this strategy can fa&mnnotate
numerous proteins. Increasing the e-value threshulght enable annotation of a larger proportion of
proteins, but at the expense of more spurious ations. Here, we propose to use the coexpressiaiexto

of the genes to decide to transfer, or not, thetfanal annotations from homologues with potenyialeak
sequence similarity. The principle is as followse WWave a query organism (P. falciparum) and aenter
organism (for example S. cerevisiae), with two afi#éiht microarray datasets that monitor the level of
expression of the genes of the two organisms. degpression context of a gene in one of the orgmis
defined as the set of genes that appear as cosgpresth this gene in the data of the organismnTh&en
two homologous genes (one in each organism) witlerpially weak homology, if the two genes have
similar coexpression context, the functional antons of the reference gene are transferred taytleey
gene. The coexpression context of the two genesnsidered as similar if they share a sufficiermigh
number of homologous genes, i.e., if the coexpoesksas been conserved between the two organisms. We
design a probabilistic model for an implementatasrthis principle, so as to compute expression exst
and for detecting conserved coexpression with &ahilistic criterion. The model is first obtainedthva
statistical learning algorithm, from a set of exgsien profiles of orthologous genes, and next used
identify homologous gene pairs showing conserveakp@ession, supporting a reliable transfer of fiomst
from the reference species to the query speciegli¢tpto two different reference organisms (S. esiae
and D. melanogaster), this method enable us toigeoa function for 74 previously hypothetical P.
falciparum genes and to propose, with confideneBned annotations of previously incomplete or vgon
original function for 58 additional genes. The mmijoof the query-reference pairs that were idédif
corresponded either to putative ribosomal protein® proteins involved either in ribosome biogésesnd
assembly, rRNA metabolic process or tRNA procesdtg other query-reference pairs emerged, involved
in a variety of functions, including histone mod#tions, cytoskeleton dynamics, Golgi organizatioa
biogenesis, and proteasome dependent processes.

Comparative genomic analysis of Glossina morsitartsanscriptome: vector for sleeping sickness
Presenter: Mark Wamalw&pouth African National Bioinformatics Institute

Glossina morsitans morsitans (Diptera: Glossinida@n insect vector responsible for transmittirfgcan
trypanosomes, the causative agent of human Aftiggranosomiasis (HAT). Despite its place as onthef
most important organism for transmitting HAT theKaof available information about its genetic magkeu
limits research with this vector. Over the pastrfgears, the International Glossina Genome Initeatias
coordinated the generation of 125000 expressedeseguags (ESTs) from ten cDNA libraries. In ortter
elucidate the molecular events associated withovgrrasite interaction we embarked on a transaript
analysis of these ESTs. A total of 15,093 openingaftames (ORFs/putative genes) were predicted of
which 44.5% code for proteins sharing similaritttwiGenBank entries of known function, 38% code for
proteins that only share similarity with GenBankriss of unknown function and 17.5% encode proteins
that do not have a GenBank homolog. OrthoMCL hompplisased sequence similarity was used to derive
4,680 Glossina-specific orthologs, which were usedelineate protein families. Using the Gene Grgyl
hierarchy and KEGG metabolic pathway, we presefitsa classification of the G.morsitans translated
peptides encoded by these EST’s and compare iteipnepertoire with other well-studied insect spsc
including blood-feeding disease vectors. Data Wl presented for functional classes enriched icifipe
Glossina tissues. The gene models and functios@rasents will be highly useful in the annotatidrtiee
genome sequence of G.morsitans, while the genpsciefly those encoding immunity related proteint w
provide a valuable source for researchers intatésteector biology.

Ehrlichia Ruminantium Genome Segmentations Reveal el Homologous Genes
Presenter: Dr. Alban MancherddNRS - Univ. Montpellier

Ehrlichia ruminantium, an intracellular bacterivcauses Heartwater disease in wild and domesticvamts

in the sub-Saharan Africa, in African and some Baan islands. When affected by this fatal tickrsor
disease, up to 90% of susceptible animals die withiweeks (Totte et al., 1997). The spread of E.
ruminantium and Heartwater severely impacts thedycton of livestock in Africa: an important
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economical consequence (Mukhebi et al., 1999).eSincrent diagnostic tools and vaccines show adiini
efficiency, partly due to genotypic variations, nesgets need to be discovered (Frutos et al., )2G@8 this
sake, a sequencing program was completed to determnid annotate the protein-coding repertoire {iCetl

al., 2005), then a comparative genomic analysi8 phenotypically different strains investigated gic
evolutionary mechanisms of this rickettsia (Frusbsal., 2006). Both studies pointed out the suimglg
important proportion of tandem repeats (TRs) in-noding genomic regions, and suspected that repeat
variation contributes greatly to genome adaptaitio. ruminantium. With a novel approach, we cornddc

a comparative genome analysis of the 3 straindestud (Frutos et al., 2006): two Welgevonden ssai
(pathogenic in mice), Erwo isolated in South Africal988 and Erwe, which is an evolved Erwo after
passages in 11-13 different cell environments;llfir@ Gardel strain, Erga, isolated from a Guadpéan
goat. Whole genome alignment tools yield lists\aflationary related regions in several genomes widir
alignment, but these are difficult to browse graphly. Genome browsers allow to navigate acrossraige

and view its local annotations, but do not offedetailed evolutionary view in comparison to related
genomes. We developed a genome comparison tool,, Q@D gathers both advantages. It segments a
reference genome in potentially overlapping regiaesording to their local DNA similarity to other
genomes. Every segment is either specific to tfeeece genome or common to all compared genomes; a
common segment may have a single or several niliiignments, in which case it is termed ambiguous,
since one cannot predict its orthologs. QOD alltevbrowse through the segmentation and crosseght w
known annotations. We segmented the 3 straingimttudetermine their common and specific regi@ms]
compared our results with those of Frutos et athBmalysis yield globally the same picture of veimyilar
genomes: 98% of the genomes are covered by unamtigitommon segments. However, our results allow
to correct or precise some annotations of Frutoal.etespecially those concerning specific CDSs. Fo
example, they predicted 7 specific CDSs in Erwoictvttould represent potential targets. However, QOD
finds for each a strong, unique alignment with awd=CDS and a homolog in Erga. All these CDSs are
short, and their similarities may have escapedoBrat al. approach. Among 59 CDSs that were pestigs
absent in at least one strain, we could find aisoggmt homology for 52 CDSs. Altogether, this sagts that
QOD is sensitive enough to predict novel homolagaewl 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 & Malaria Parasite to Tetracyclines and
Chloroquines
Presenter: Mrs. Marion AdebiyGovenant University

At the genomics level, we use the microarray teldgyto produce gene expression data for various
organisms under many conditions. Analysis of gemrpression data of Plasmodium falciparum (P.
falciparum) when induced with two anti-malarial gsusuch as chloroquine and tetracycline) has shibatn
the P. falciparum resistance mechanisms may netumédatable at the genomics level. But on a proieo
level, biochemical research has elucidated an @stngly complete image of the metabolic architextoir
organisms including P. falciparum. In this work, wsed the biochemical network of P. falciparum to
deduce its drugs resistance mechanism(s) usingtwression data obtained when P. falciparum ideidea
with chloroquine and tetracycline. We mapped theegexpression data onto the enzymatic reactionshaide
the metabolic network. A consecutive-one clustermeihod was used to derive substantial clustershé&iy

a combinatorial technique was applied to extrastritninative features from these clusters. Extdhcte
clusters and their features yielded elucidativégimtsinto the mechanisms that P. falciparum wheplated

for resisting these anti-malaria drugs. It is knotlat tetracyclines specifically block expressidntite
apicoplast genome. Subsequent loss of apicoplastifun in the progeny of treated parasites lead $tow
but potent antimalarial effect. From the clusteesextracted, we show that this slow antimalarité@fmay

in particular be due to excessively metabolisingcgbe. The fatty acid production is up-regulateetab
oxidation, starting at Acetyl-CoA) together withetfarnesyl pathway which is needed for Cholestals
leading to fatty acids and membrane componentsalfediscovered further important genes and reastio
that participated in the resistance mechanism é&lBiparum to tetracycline. In the extracted feasufrom
the chloroquine microarray data, we found thatttyghanyl-tRNA synthetase production in the apicsipla
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was up-regulated. It had been hypothesized thagtaes P. falciparum parasites have a mechanism for
releasing chloroquine (an efflux process). We provehis work that the tryptophanyl-tRNA synthetase
production in the apicoplast that is up-regulatadgested that this efflux process may have beeremad
possible (caused) by the apicoplast, the mini-bacteliving inside the malaria parasite. When oesults

are experimentally proven, in particular for theeaf chloroquine, our findings may lead to a vettest-
effective drug agent for effective eradicationfué parasite from the human blood stream.

A comprehensive in silico methodology for optimal dsign and selection of therapeutic small
interfering RNA molecules for the Influenza A Virus
Presenter: Dr. Mahmoud Elhefnawmational Research Centre, Cairo

We performed a novel combinatorial in silico metblogyy for rational drug designing of antiviral stor
interfering RNA (siRNA) targeting divergent Influea A virus strains. Our methodology is based on the
selection of highly potent and specific SiRNAs &igg conserved, accessible regions and functimmaaifs

of the Influenza virus mRNA. Utilizing 300,000 io#nza A sequences encompassing the 8 Influenza
segments we identified 86 conserved regions anéudéional motifs in PB2, PB1, PA, NP, M and NS
segments. Our approach includes considerationndezwation percent, number of mismatches in offet;
target accessibility; and combining best secondeggion design and scoring algorithms. 6000 possibl
siRNAs were designed, filtered and ranked. filtgnivas based on mapping the 90% inhibition cutafitifie
SiRNA scores, target accessibility scores, andadiBog all siRNAs, which have off targets in thertan
genome. The ranking was based on targeting corgseegions, structure of targeted region and taspgate
constraints, in addition to fulfillment of best sed generation design algorithms guidelines. Instudy we
have exhausted all possible siRNAs that can tadgedrse strains of Influenza, and selected the Best
siRNAs which target highly conserved regions, fior@l motifs, have no off targets with less than 10
mismatches, have high scoring values using besgrdgsograms that correspond to 90% experimental
inhibition percent, and can target accessible regithat are not constrained by secondary structores
protein bindings. Such siRNA are potential candiddbr a potent specific functional therapeutiatiment

for diverse Influenza strains including the recaviin and swine strains.

Discovery: A resource for the rational selection oflrug target proteins and lead compounds in malaria
Presenter: Prof. Fourie Joubédhiversity of Pretoria

The selection of drug targets and lead compoundmalaria has been mostly based on serendipitous
discoveries and legacy compounds. Few rationalcggpes have been successfully followed in espgciall
the selection of promising drug target proteingha parasite. With the availability of parasite dnmbt
genome data, and the advances in high-throughpotpa@tional methods, the stage is set for the
development of comprehensive and effective highttghput computational approaches for rational targe
lead selection. The current emergence of widespieagl resistance, even against newer pharmaceuttcal
making the effective selection of new drug targeigether with lead compounds essential and urgent,
requiring optimal approaches to be put in placetlidg process. Currently available systems forctislg
drug targets in malaria include PlasmoDB and th&kTIargets database, but there is no system awailabl
that offers data mining of parasite proteins inostipathogen comparative context, together withndy
information and chemical properties. We have itetlaa project to develop a publicly available infiatics
resource where comprehensive information on thasitar and host proteins are stored, together \uigh t
results from relevant 3rd-party investigations &dlas results from our own high-throughput analy3ihe
comprehensive data included in the resource isdhigsenide as possible, including protein, genelogio
orthology, metabolic, structural, expression, iatéome and chemoinformatics information. This is
combined with a data-mining interface for researsle perform the selection of putative drug tafetein

and lead compounds according to their specific lifaxible criteria. The system is not designedom a
repository, but a resource to perform advanced matang, filtering and selection according to bigically-
relevant criteria. The resource is unique in irddgg comparative genomics, protein annotations and
chemoinformatics in a single system. The systeruisently in a pilot phase, and is an expansiowf
previously-published resource for the structural naation of malaria proteins, SAMP
(http://malport.bi.up.ac.za). Protein informatiagncurrently being entered into the resource froenhthman,
mosquito and the various malaria genome projecten@cal information is from PDB, KEGG and
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DrugBank. Information includes basic annotationgtifs, domains, binding sites, structural features,
orthology information, ontology terms, protein-pgint interactions, protein-ligand interactions, oajbn-
host interactions and comparative genomics infaomaChemical information includes protein interans
and ADMET (Absorption, Distribution, Metabolism, &xetion, and Toxicity) properties. While some oé th
information is imported from existing resources,amis based on local high-throughput analyses padd

on data from all the relevant organisms. The rebearaccessing the resource is then able to perform
advanced searching and filtering of proteins arehgbal compounds according to possible interactants
the different types of properties described in datgabase. This may be initiated either from thegomoor
chemical compound as starting point. The resowrceaiirently at a stage where basic and advancechesa
may successfully be performed across the protaidscampounds from all organisms, showing possible
protein-ligand interactions together with the dfietrelated protein and chemical properties. URL:
http://malport.bi.up.ac.za

Dynamics of insecticide resistance to pyrethroid il\nopheles gambiae in southwestern Nigeria: A five
years survey (2002-2007)
Presenter: Dr. Isaac Oyewokgbcock University, llisan Remo

The use ITNs and IRS are integral component of rneatzontrol. In spite of the effectiveness, resista
remains a challenge. Pyrethroid is a class of titsde approved for treating nets. Resistance harged in
Anopheles gambiae & Anopheles funestus. Resistasicmainly associated with reduced target site
sensitivity/metabolic resistance. We first reponpgdethroids (permethrin, deltamethrin) and DDTigtesice

in An. gambiae population in Nigeria in 2002. Thiwwed 100% susceptibility to permethrin, deltampth
lamdacyaloathrin and DDT. Between 2002 and 2006ptiesence Kdr allele was established only in the
molecular S form, the M form possibly has a diffénesistant mechanism (metabolic?). In 2007, weezh
out bioassay, synergist and biochemical analysisesistant and susceptible strains of An. gambigse s
Biochemical assays showed an increased level ofomgmenase but not glutathione-S-transferase or
esterase activities in the resistant mosquitoe#\ BiXractions, cRNA synthesis and labelling reatiovere
performed independently for each biological repécd otal RNA was extracted from batches of 10&hre
day-old adult female mosquitoes using a PicoPureA Rsblation kit (Arcturus; Biocomp Inc., San
Francisco, CA, USA) according to the manufacturenstructions. Microarray analysis using the An.
gambiae detox-chip for expression of detoxifyingnege showed five over-expressed genes in the nmesista
strain two cuticular genes (CPLC8 and CPLC#), adytome P450 (CYP325A3), a sigma class GST
(GSTS1-2) and a thioredoxin peroxidase (TPX4) gehen compared with the susceptible one. When
compared with the susceptible strain, however, GPh@d CPLC#, are cuticular genes not implicated in
pyrethroid metabolism in An. gambiae s.s. This @néstion highlights changes in the resistance $efreim
2002-2007. Meanwhile, no significant increasedesistance level from 2002-2007 was observed.

Tuesday F' December 2009

Session 3: Host/Pathogen Systems Biology

Systems-level analysis of spatial constraints inddogical networks using NetCirChro
Presenter: Dr. Yentram HuyeNational Institute of Allergy and Infectious Diseas

The vast amount of “omics” data available today éaabled the systems-level study of several bio&igi
aspects. Specifically, there has been a huge sttaréhe study of biological networks in varioumtexts.
Transcriptional regulatory networks are one grotipiological networks that has been extensivelyigd.

It has been well established that transcriptioaeldrs and their target genes (regulons) are coedemong
different groups of organisms. The order and distion of genes on chromosomes have also been stwown
be an important systems-level biological featurbaith prokaryotes and eukaryotes. There exist ebeuiof
tools that allow researchers to visualize biologiegtworks and chromosomal distribution of “omickdta.
Unfortunately, these tools only allow researcherstudy the topology of the biological networkstbe
“‘omics” data in a non-spatial context. To addrelsis short coming, the NIAID Bioinformatics and
Computational Biosciences Branch developed the bdigisvon Circular Chromosomes (NetCirChro) tool,
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which enables users of the network visualizatiatfpim, Cytoscape, to map biological network daitoo
circular chromosomal maps. Synchronization of thedyetween NetCirChro and Cytoscape presents a new
perspective and context in which biological netvgockn be analyzed. To illustrate the use of Net@ioGn
understanding systems-level biological themes, w#oeed the spatial topology of networks by mapping
metabolic and transcriptional regulatory network€aoli, S.typhi and B.subtilis onto their corresiling
chromosomes. Using LexA as our model global regulahd E.coli as our reference genome, we mapped
and visualized the LexA regulon on the respectiv@mosomes of E.coli, S.typhi and B.subtilis. Wewgh
that despite differences in the number and typgugfet genes in the LexA regulon between Gram-pesit
and Gram-negative bacteria, the spatial topologhef_exA regulon is very similar between the tviasses

of bacteria. This finding is in line with the ediabed concept that spatial constraints act onviddal
transcription regulons. We further used NetCirClwr@xplore our hypothesis that spatial constragetsnot
only on transcriptional units but also on othehtig connected subsystems. We compared an E.cdli an
S.typhi subnetwork that was identified by Cytoscagea highly interconnected cluster. Analysis a@$ th
subnetwork with NetCirChro reveals that the spatiglology is strikingly conserved between E.coldan
S.typhi. Our preliminary results suggest that spatonstraints indeed act on other networks andiorét
motifs at the system level. In this work, we preésemovel tool, NetCirChro, which enables the inétign

of biological networks, gene expression and otleenits” data with chromosome maps. Using NetCirChro,
we have preliminary data that suggests that int@aedio individual transcription regulons, the tégpgy of
other biological networks and network motifs aratsgly constrained in the chromosome. We propbsé t
NetCirChro can be further used to explore the oflgene organization in functional regulatory netve
find previously uncharacterized neighboring genath wossible related function; identify micro RNA
clusters involved in a common function; and undergtpromoter structure and regulation of head-twhe
genes.

Contribution of Microarray Data to the Advancement of Knowledge on the Mycobacterium
tuberculosis Interactome: The use of random PartiaLeast Squares (r-PLS) approach
Presenter: Gaston Mazandiniversity of Cape Town

The number of fatalities due to tuberculosis awdiraisuch more weight than other most feared inéecdi
diseases for humankind, e.g. cholera, plague ardlikie. Tuberculosis is caused by Mycobacterium
tuberculosis, also called tubercle or Koch’'s basill whose genome sequence has been completely
elucidated. The disease can, in theory, be coattoby vaccines and cured by drugs, however, the
widespread emergence of drug resistant strainstitdes a major impediment to global tuberculosis
eradication programmes requiring the effectiveredssoordinated strategies towards new anti-tubesis
compounds with novel mechanisms of action. Despgerificant successes recorded from comparative and
functional genomics for better understanding ofeat®lution and interaction with its host, the exigt
information on Mycobacterium tuberculosis is sfilinited when considering the high proportion of
hypothetical proteins in the genome. Among thesgharacterized proteins are those known to be spéoif
Mycobacterium tuberculosis or to pathogens, any liaee been suspected to play a role in immunotgnic
or in pathogenesis of tuberculosis. They may haparticular role in helping the organism to evduke thost
immune response or in latency, and are thus liteelye important in the specific lifestyle of theganism.
Unfortunately, these proteins are unannotated, fitrasing a barrier to their development as drugéts for
novel therapeutic agents. The biological analysishe organisms has evolved from a one-by-one gene
approach to the whole genome focus, providing fiodunity to look at genes within their contextaicell

to achieve global view. Genomics and large-scapeements allow the organism’s genome to be stuitied

a global fashion in order to unravel the underlyprinciples of its biological properties for therpase of
building a predictive disease model and identifyimayel therapeutic drug targets for disease. Fatigwuhe
central dogma of molecular biology, where data ffosm gene to protein through transcript, inforraaton
gene expression provides information on the funeticstate of an organism. New technologies such as
microarrays have been developed to measure theessipn level of thousands of genes simultaneously,
providing an innovative platform for biologists tovestigate the dynamic nature of gene dependencies
These vast amounts of data generated at all |®felgological organization will help us to identifgo-
expressed genes, which may reveal proteins integaitt a complex or acting in the same pathway eith
direct physical interaction. Discovering associasiof regulatory patterns of characterized proteiith
those of hypothetical proteins may lead to funcilorelationships between them and facilitate the
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characterization of proteins of unknown functiohelfefore, computational methods are needed in doder
extract useful knowledge from such large-scale dathto infer these co-regulated genes. Here we msd

of the random partial least squares regressiomigel to trace connections between co-regulatedsgan
Mycobacterium tuberculosis using data downloadethfpublic microarray databases, producing the divera
topology of a microbial coexpression network whie £xact complexity of the model.

In silico prediction of protein-protein interactions in macrophages
Presenter: Oussema Souikinis

Nowadays, infectious diseases such as tubercwdosisot only the concern of third world countrideman
migration contributes to the worldwide globalizati@mergence and persistence of these diseasenl&iv
Macrophages are a crucial niche for the establishna@d persistence of infection. In this work we
attempted to infer and analyze safe versus infeeledolar macrophages through the protein-protein
interaction (PPI) network angle. Indeed, the fumwi analysis of such networks bring valuable imfation

on the cellular and molecular mechanisms sustaitteginfection. Currently, the majority of availabl
interactomes are context-less, i.e. without angregfce to the spatial, temporal or physiologicalditions

in which the interactions may happen. To infernest likely macrophage interactome, we added data f
several resources to the 38832 Human PPI datasetAPID (Prieto et al, 2006). We statistically exatled

the integrated data and proposed a macrophagextoalized interactome in the steady stage. Each
interaction was characterized by: number of pserperiments proving the interaction; number of pape
reporting the interaction; a distance reflecting gimilarities/dissimilarities between the GO amtion of

the interacting proteins; number of common GO lgal process terms; number of common GO cellular
component; number of common immunity related KEGEhways; a recoded co-expression state between
the mRNA encoding the interacting proteins and iNF#alue evaluating the interacting proteins domains
according to Pfam database. To minimize the vaeidretween variables, the whole data was normalized.
Univariate, bivariate and multivariate analysisabindescriptors revealed correlations between tbggaand
allowed reducing the number of descriptors. A aberfice subset of interactions verifying the follogvidh
logical criterions was selected: i) co-expressign#common GO BP; 1 OR #common GO CC; 1 OR
Go_proxy distance; 0.1, iii) #papers; 1 OR #methbdg) iPFAM =1. This subset is composed of 530
interactions between 694 proteins among which theune related functional annotation terms (like
apoptosis, regulation of programmed cell death) laighly over-represented. The Euclidean distance
between the barycentre of this subset and all aotems was calculated. A significance distanceofit
between this barycentre and the reference subswiabers were computed and fitted. All interactions
sharing a distance lower than this cut-off weresadgred as behaving like the confidence subset and
consequently considered as the potential PPI's apaage. This inferred macrophage’s interactomehgn
steady stage) is composed by 30180 interactionslhvimg 13567 proteins. All interactions and their
barycentre were mapped and visualised on the 3Besggommended by a Principle Component Analysis.
The obtained scatter plot graphically shows a hdghsity of the confidence subset elements among the
whole dataset. The inferred subset is enrichedekperimentally verified interactions (extracted nfro
InnateDB), interactors sharing interacting PFAM @dms, immune related BP. Comparative analysis
between an inferred steady stage and the MTB eflechacrophage PPl are under investigation. The
preliminary results show perturbations of interas (disruption and/or emergence) characterizirg th
immune response to MTB and the induced apoptosisepses.

Host factors improve robustness of the metabolismf&lasmodium falciparum
Presenter: Dr. Segun Fatun@gvenant University

Metabolism is central in the human parasite Plasamdfalciparum and its malfunction leads to the
elimination of the parasite. Commonly, the recangton of the metabolism of the parasite uses dmme
information of the parasite without taking the hdattors (human enzymes) into account. In a recent
publication [1] - a critical comparison of a manualconstruction of the metabolic pathways for P.
falciparum (Malaria Parasite Metabolic Pathways)hwdatabases comprising of computationally inferred
pathways like PlasmoCyc [2], MetaSHARK [3] and KE@G&G/oto Encyclopedia for Genes and Genomes,
[4] http://mwvww.genome.ad.jp/kegg/) was done. Thedgtdisclosed that the automatic reconstruction of
pathways generates manifold paths that need amtexp@&ual verification and many pathways appeaved t
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be incomplete. We wanted to show that P. falcipatakes advantage of host factors. We assumed thra m
complete pathways make the metabolism of P. falsipamore robust. For this, we started a systematic
robustness analysis of the metabolic network diRiparum with and without host factors. We exteac

the metabolic information from the databases Pl&mwcand HumanCyc. Additionally we included data
from the manually curated database Malaria Par&datbolic Pathway [5]. With these resources, we
reconstructed four different metabolic networks for falciparum comprising of 1) the network of P.
falciparum alone (PlasmoCyc), 2) the network ofdiciparum filled with human enzymes, 3) the netkvor
of P. falciparum only consisting of enzymes thavéh&nown coding genes in P. falciparum and 4) the
network of P. falciparum consisting of enzymes tiate genes in P. falciparum or human. For thig/orkt

we also performed a random sampling test filling tdaps with randomly selected human genes. We
examined the robustness of these different netwioykdiscarding single nodes respectively and aedlys
their flux performance with topology features déipig robustness of qualitative network flux. We kegxb a
breadth first algorithm to investigate for flux dgons when a node is discarded (or blocked, seenko et
al.2009 [6]). Additionally, we tested the netwofks chokepoints [7] and damage [8]. We observet it
percentage of reactions without deviations is aersibly lower in the metabolic network of Plasmadiu
falciparum when considering (the correct) humanegeroding for enzymes in these pathways. We showed
by a systematic robustness analysis that gapseimttabolic network of P. falciparum could be @lley
human enzymes making the metabolism of the paragite robust. This offers the challenging oppottuni

to tackle the parasite by targeting human hosbfacit severe hot spots for the parasite. For dlfispurse

the robustness of the host metabolism needs tamemaindered at the same time.

The Evolutionary Dynamics of the Lion Panthera leoRevealed by Host and Viral FIV Population
Genomics
Presenter: Agostinho AntuneSlIMAR, University of Porto

The lion Panthera leo is one of the world’s mosiridmatic carnivores and is one of Africa’s keydaters.
Here, we used a large data set from 357 lions cehgmding 1.13 megabases of sequence data and
genotypes from 22 microsatellite loci to charaeeiits recent evolutionary history. Patterns of enolar
genetic variation in multiple maternal (mtDNA) amternal (Y-chromosome) and biparental nuclear
(nDNA) genetic markers were compared with patteinsequence and subtype variation of the lion &lin
immunodeficiency virus (FIVPle), a lentivirus anggms to human immunodeficiency virus (HIV). In spit
of the ability of lions to disperse long distancestterns of lion genetic diversity suggest suligthn
population subdivision (MtDNA ST=0.92; nDNA FST=8)1and reduced gene flow, which, along with
large differences in sero-prevalence of six distiRb/Ple subtypes among lion populations, refute th
hypothesis that African lions consist of a singémictic population. Our results suggest that dxiian
populations derive from several Pleistocene refulgi&ast and Southern Africa (~324,000-169,000 sear
ago), which expanded during the Late Pleistoced®@;000 years ago) into Central and North Africd an
into Asia. During the Pleistocene/Holocene trangit{(~14,000-7,000 years), another expansion oaturre
from southern refugia northwards towards East Africausing population interbreeding. In particulian

and FIVPIle variation affirms that the large, welkdied lion population occupying the greater Seeting
Ecosystem is derived from three distinct populaithat admixed recently.

Gene analysis of a newly isolated Lassa virus strai
Presenter: Dr. Lawrence Ehis Okordfestern Delta University

Lassa virus is the cause of lassa fever which kas la leading cause of morbidity and mortality iangn
parts of West Africa. Gene sequence analysis wasedaout with strain “Nig04-02”. It is becoming
increasing important to analyse any newly isolaguence for proper understanding of moleculavitieg

of the gene. To properly analyse a sequence a catitin of different algorithm and method is impasmt
Method: Global sequence alignment of the gene predliwith blast and wu-blast. FGENESH, GENEID,
GENSCAN was used to predict gene function. Whilenblmgy and multiple sequence alignment was
carried out using clustal W using both high scoseguences and low scoring sequences. These ware fr
mopeia and filovirus as well as another recentjai®d lassa virus gene from the same locality. Géwst
score was predicted using bestscor at biology wergb. Transcription factors was predicted with Hrske.
CLC main work bench software version 4 was usechtoulate the complexity of the viral gene, thetgrat
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score, secondary structure and the translationeradther methods applied in the analysis included t
search for recombinant rate of the gene (LAMARG)n@ymous and nonsynonymous substitution of the
sequence was carried out in MEGA4. Protein-protiiteraction to detect the interaction of the
corresponding protein predicted was done using gamds. Results: Sequence alignment (global) gave
significant hits at PAM50, PAM100 and BLOSUM®62 niedss which were between 85% to 45% homology.
FGENESH gave no relevant prediction, while GENSCpddicted 43.48% C+G and Isochore 2 (43-51
C+G%) and GENEID predicted a CDS1, CDSf, TSS, CP®IA regions. All predictions were done at
probability of 95%. There were 40 transcriptiontéas with a score of 100% and six open reading é&am
with only one TATA region. Results from clustal\Weal a high conservation with total alignment saofre
16055 and highly conserved areas. The gene weight98,183kDA with 5 bulge sites, hairpin loop and
interior loop were 6 each, multiloop 4 and the steas 10. Atomic compositions were also predicteth wi
all the atoms making the sequence. Nucleotideibligion frequencies are shown in the result taGlene
card predicted only 4 types of interaction whichswasualised in cystocape and all the interactwese
disease causing as well as virulence. Discussiespile the presence of circulating antibodies agjdassa
virus in the population referred, there is stilaglg out break of lassa virus epidemics. Hencexg become
imperative to have a deep molecular knowledge obua lassa virus sequences. The studied strabfi is
particular interest since it is a strain recenglylated during a re-emergent outbreak. This webgidarrying
out a complete analysis of the Ng04-02 to deterrifitiee difference in the new strain could be rexgpble

for the recurrent out break of epidemics in most p&Nigeria. From the foregoing the virus showgdat
homology with very high scores both at the globigiement and the multiple sequence alignment. Harev
there were areas of differences with results frdfrs@arch when compared to another recently isolagsa
virus gene.

Session 4: Database and Resource Development fofdatious Disease Research

Hepatitis C Virus Discovery Database (HCVdd)
Presenter: Samuel Kwofie, South African NationaiBformatics Institute

Hepatitis C Virus (HCV) is a small, enveloped RNikug, belonging to the Flaviviridae family, in tgenus

of hepacivirus. So far 6 major genotypes have lid@antified and are subdivided into about 84 suldyjde
HCV genome is a single-stranded positive sense RIAbout 9600 bases, flanked by 5&#039; and
3&#039; non-coding regions. The genome is made fup single, large open reading frame encoding a
single polyprotein consisting of about 3000 amic@ aesidues. Currently HCV infects about 200 roiili
people worldwide and is known to cause acute andnih liver infections such as cirrhosis, hepathdat
carcinoma and hepatic steatosis. About half ofcitefe patients do not respond to a combination pyeod
pegylated interferon alpha and ribavirin. By untimding the virus structure, its life cycle anddtions of

the HCV proteins, novel anti-viral small molecudesd potential vaccines could be developed. Vastuaino

of data accumulated from biochemical, structural ather biological analysis could serve as a fraorkw

for unlocking the molecular aetiology underlying iinhfections. Biomedical text mining is therefora a
essential tool for analyzing the ever increasinglished scientific data and literature on HCV resbaTo

the best knowledge of the authors, there is ndesioigmedical text mining database solely focusedH@V
research. In this report, Hepatitis C Virus Disagv®atabase (HCVdd): a biomedical text mining and
relationship exploring knowledgebase has been dpeelbased on the Dragon Exploratory Systems (DES).
The HCV proteins and their name variants have hieeorporated into the pre-compiled lexicons of
biological entities existing in the DES. These ®edi are cross-referenced to databases such as Gene
Ontologies (GO), UNIPROT and Entrez Gene. A lisB2f895 abstracts was retrieved via PubMed database
using specific keywords queries relating to HCVe3& abstracts were processed based on entity igoogn

of terms in the following dictionaries: human gereesl proteins, metabolites and enzymes, pathways,
chemicals with pharmacological effects, and diseaseepts. The web query interface of HCVdd enables
users to retrieve information using specified ejtkeywords and phrases. Each entity search gfertext
analyzed association networks and hypothesis wdoadkd be tested to identify potentially novel redaship
between various entity concepts. The discoveredcasons between genes and other concepts such as
diseases may assist experimental biologist to cdecbn which genes amongst a pool of genes neke to
characterized for further molecular analysis. Sactapproach could also lead to possible discovenew
anti-viral drugs, cellular receptors and enhance development of appropriate diagnostic method. The
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HCVdd comprises of the Knowledge Finder accessildeemail login, which allows users to develop thei
own customized databases known as Knowledge Dasb@ke Knowledge Finder uses a sentence model
as template to extract and filter the required Kedge. The end results from these queries are post-
processed PubMed abstract with colour-coded taggéitles and terms related to various dictionades
categories. HCVdd is therefore an enhanced andyratted online literature-based discovery resource
available viahttp://apps.sanbi.ac.za/HCVdd/

Design and setting-up of a Bioinformatics platformdedicated to HIV drug resistance problems
Presenter: Dr. Odile Ouwe Missi Oukem-BoyehiRCB

The management of people living with HIV/AIDS inva@éoping countries is currently conducted almost
exclusively using a public health approach follogvilkecommendations of the World Health Organization
(WHO). Consequently, first-line antiretrovirals (&B) are limited and HIV-infected patients who are
eligible for treatment start with the same drugsistcarrying the risk of treating drug resistaraias with

the drugs to which they have already developedtarsie. In the event of treatment failure, theegpatis
treated with a second line-drug, which does notroffiore choices to the clinician. In cases of new
therapeutic failures, the clinician immediately swut of solutions to propose to his patients. Moeg, the
genotyping test is unaffordable by most Africarende patients are blind-treated because clini¢diams no
information about the genotype of the virus. Cosebr, in developed countries, the physician usually
knows the HIV genotype and has more choices foorabination of ARV drugs because of a greater
diversity of available drugs. We propose a new apgh to reduce the discrepancy of HIV treatmersiiin
Saharan Africa. The challenge of this project veapropose that each HIV infected patient be comsitias

an individual, and not as an “eligible subject”;arfmanagement program” as it is currently the casd to
set up a bioinformatics platform and associatedues (such as genomics and HIV genotyping) destica
to the study of resistance of the HIV to ARVs. Thdea was submitted in May 2008 to the first Grand
Challenge Exploration call from the Bill & Melind&ates Foundation and was one of the 104 awards
(including only 5 in Africa) among 4000 applicat®oworldwide. In the first phase of this initiativee have
developed a conceptual data model of an integfatetkin-Ligand database for HIV drug resistances Th
conceptual scheme of the database was created amiegpts of the entity-relationship modeling piples
with application to HIV. This HIV Protein Drug Iniaction (HIV-PDI) database was designed to stotetan
link several types of data concerning HIV resiseasuach as patient treatments, HIV proteins mutatand
structures, drug resistance characteristics, pligands interactions, molecular descriptors, etthese
data are used to extract knowledge about the pgesslationships between the stored data and taligig
novel features of mutant proteins and their intiioas with available molecules. The database, pthse
limited to the HIV protease target in its curremrsion, is now available at the CIRCB in Yaoundé. |
provides various interfaces, including graphica+uscilities and contains entries covering différdisease
conditions along with more than protease 30,000atiarts and 6000 drugs (commercial, in development,
from patents or literature) directed at this tardedch entry can be retrieved through multiple mesh
including target name, disease name, drug/liganthenadrug/ligand function and drug therapeutic
classification. The database would be useful asnawledge infrastructure for researchers, but most
importantly as an additional tool for the decisimaking process of clinicians for the choice of thest
adapted treatment for their patients.

Comparative Genomic Analysis of Mosquitoes, usingublic Genomic Resources
Presenter: Dr. Karyn Meg{uropean Bioinformatics Institute

The technological advances in sequencing have lead plethora of genomes being sequenced and
annotated. Storage, organisation and update oé thats are fundamental for their analysis. VectseBd)
(http://www.vectorbase.org) is a Bioinformatics Baxce Centre focusing on invertebrate vectors ofidm
pathogens, such as the mosquitoes Anopheles ganftedes aegypti or Culex quinquefasciatus, the tick
Ixodes scapularis or the body louse Pediculus husjaand containing sequences as well as expreasibn
population data. More than a simple repositorgJsb interconnects data from these organisms aspdagis
DNA similarities, orthologous/paralogous genes agdtenic regions. Displaying comparative data along
with the individual genome data, rather than indel@atly by an external group, ensures that theteata
always up to date: an update of a gene set leamsnatically to an update of the comparative data.
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Moreover, it provides consistency, as data will@tralways be generated the same way (excludiredipép
improvement). This kind of information is of majoterest when comparing the genomes of variousiepec
and was used in a comparative analysis of the nitosganomes. The three mosquito genomes available
each represent one of the three main mosquito espedin.aegypti and C.quinquefasciatus are the most
closely-related species, having diverged aboutMiliton years ago (Mya), while An.gambiae has diyed
much earlier, about 180 Mya. Their sizes range f&#8 Mb up to 1.3 Gb, with repeats and transposable
elements content between 16% and 45% and genentordeying from 12,945 up to 18,883 genes. In
conjunction with their evolutionary relationshighet two closest species have more DNA and protein
similarities than with An.gambiae. However, Ae.gatijseems to have evolved faster than its counterpa
and although most of the genes remain conservedebatthe three species, they are more shuffledithan
An.gambiae and C.quinquefasciatus.

(1) VectorBase: a data resource for invertebratéovegenomics. Lawson et al.; NAR (37) Jan 2009

International Glossina Genome Initiative: Towards an understanding of the Glossina morsitans
transcriptome
Presenter: Dr. Alan ChristoffelSpouth African National Bioinformatics Institute

Introduction: Tsetse flies (Glossina spp) servevestors for African trypanosomes that cause sleepin
sickness in humans and livestock. Research hasesiagh that tsetse fly immunity factors are key
determinants in the success or failure of infecind maturation process of parasites. Currenttyptucity

of genomic resources for tsetse fly limits a moxbasistive analysis of immunity factors. However th
tsetse fly research community has established tternational Glossina Genome Initiative (IGGI)
consortium aimed at coordinating the productiongefomic resources related to the Glossina genome.
Methods: mRNA transcripts were sequenced from variBlossina morsitans tissues. Putative gene models
were generated from mRNA transcripts using a sexpeebased strategy. Transcripts were initially
clustered to reduce redundancy prior to buildintapue gene models. Data was imported into a aiati
database and accessed through a “wiki-like” systemcuration. The IGGI consortium carried out a
community-based manual curation of these transciipthe context of a “Transcriptome Jamboree’hat t
South African National Bioinformatics during Noveem®2007 and subsequently in Kenya during May 2008.
Results: | will discuss the rationale for the impented computational strategy. A total of 124,0@8T &
were clustered into 15,685 non-redundant transcrippproximately 30% of transcripts were annotated
using full-length cDNAs. Protein predictions wetgained for 62% of all transcripts and validatecbtigh
manual curation. Candidate immunity-related geaespded by the mRNA transcripts are being compaved t
other vector genomes (www.vectorbase.org). Usingtept domain assignments, we have functional
cataloged the proteins encoded by the Glossinadrignis and classified functions that were sigatiity
over-represented in single-tissue types. Conclgsibnthe absence of a genome assembly for G. tapnssi
the current curated transcriptome data providest afshigh quality data for use by the Glossinaaesh
community to direct research aimed at understanidimgunity related genes.

Development of a Web-based Data Management Systeor CClinical Immune Research
Presenter: Dr. Jingming Mblniversity of Rochester Medical Center

A large-scaled immunological research always ingshdifferent types of data and information, like
biological samples of clinical patients, experimeaw data from immunological laboratories, procdsiata

by computation tools, and various documents fodie It also needs an efficient way to manage
tremendous experiment data generated by immunealoggsays, including flow cytometry, enzyme-linked
immunosorbent assay (ELISA), and enzyme-linked imospot (ELISPOT). In addition, researchers need a
standardized tool to record all data and documeased on research workflows, an easy way to saye an
query data/documents from distributed locations, @m efficient platform for data sharing to broadearch
community. To achieve those goals we present a caimepsive Web-based system, ImmunoDM, with the
following main features of software developmen), \(deb-based system: This Web-based system will help
clinicians and immunologists not only in data maragnt for their research but also in promotion atbd
sharing to broader research community. It can bis@xtended to manage more data resources, such as
genotype data from DNA microarrays for charactéizra of lymphocyte specificity. The system is
implemented in C# with .NET Framework and can beeased afttp://bis.urmc.rochester.edu/ImmunoDM
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(2) Secured access and shared workspace: Immunai@® aicustom authentication schema to ensure data
security. The username and password will be reduideen logging to it. A shared workspace is progide
for promoting research collaboration, so that itigagors from one lab can access the research data
generated from the same laboratory, and the lagctdir can also grant access permission to external
investigators. (3) Relational Database: The refafiaatabase has been used in ImmunoDM for managing
subject/sample data, assay protocols, experimamtdata, processed data, and study documents. For
example, the 96-well plate is widely used in ELISpesay, and the whole plate data can be broken int
small pieces according to the normalization oftreteal database, and saved into the corresponédeabase
tables. Since the cost of data storage has beemadcally dropped recently, the investigators cavesall
experiment data (like images from Elispot, FCSsfillom flow cytometry) into the centralized ImmundD
database, which is built on SQL Server 2005. (4pDategration: For the research of infectious akes, a
large amount of clinical data needs to be acquiredh electronic patient record systems, including
diagnosis, medical history, vaccination records] aredications. On the other hand, immunologicahyss
generate tremendous raw data (images from ELISFQTF, files from flow cytometry) and processed data
about host responses, such as CD4 and CD8 T splbmses. ImmunoDM provides a tool for integrating
data from those different resources. (5) Data slgaplatform: ImmunoDM provides data sharing in the
method of data enclave, which is a controlled, sedata service for eligible researchers. Oncdasdtor a
document is ready to be shared, a lab directorlggim on to ImmunoDM and grant the data sharing
permission. Then, the data/document can be shhredgh the Internet with all registered users,udiig
researchers from the broader research community.

Wednesday 2° December 2009

Session 5: Molecular Epidemiology and Evolution oWectors, Pathogens and
Hosts

An Evolutionary Genomics Approach towards analysisof Genes implicated in transmission of
Trypanosomes between Tswtse fly and Mammalian host
Presenter: Sarah Mwan@puth African National Bioinformatics Institute

Human African trypanosomiasis is the world’'s thindst important parasitic disease affecting humaaitne
after malaria and schistosomiaisis. The world lheafganization estimates approximately 60 milli@ople

at risk in sub-Saharan Africa and up to 50,000 tegier year caused by trypanosomiasis. Current
management of human African trypanosomiasis reresctive surveillance and chemotherapy of infected
patients. Efforts to develop a vaccine to immunize human host have been hampered by antigenic
variation of the parasites cell coat. The adverihefgenome era has opened up opportunities falaleng
novel strategies for interrupting the transmissigole of trypanosomes, specifically using any & three
players, the human host, the tsetse fly vectoraarttie parasite. The human genome has been desipher
and the genomes of several trypanosome speciesbie@esequenced. Sequencing of additional neglected
trypanosome species is in progress. The tsetsgeihome is currently being sequenced as part of the
genomic activities of the International Glossina@®e initiative (IGGI). In an attempt to suppore tisetse

fly sequencing effort, expressed sequence tags YEB®m various tissues and developmental stages of
Glossina morsitans have been generated. In thiy stsetse fly EST data were analyzed using bioimétic
approaches, focusing on transcripts encoding sggmes implicated in the immune defenses of t$kése
Glossina morsitans homologues to Drosophila melasteg serpin4, serpin5, and serpin27A and Anopheles
gambiae serpin10 were identified in the tsetseEfBT contigs. Comparison of the reactive center lobp
tsetse fly serpins with human ?-1-antitrypsin ssgge¢hat these tsetse serpins are inhibitory. rRiegdiry
EST clustering failed to assemble 3564 Tsal encdd8ds. In this study, these ESTs were assembled
together with three published Tsal cDNAs. A tothP® Tsal-encoded contigs were generated. An aisalys
of the sequence variation within the Tsal EST asdedncontigs identified five single base mismatches
namely A-T, T-A, G-T and T-G. Results from this dyuform a basis onto which genetic and biochemical
experimental studies can be designed, a processwiiabe successfully carried out once we have a
reference genome. Specifically, studies aimed a¢tie modification of tsetse flies towards popuas that

Page 24



are inhabitable to trypanosomes. Ultimately, thil supplement current vector control strategiesands
elimination of human African trypanosomiasis.

Evolution of Mx gene haplotypes in the chicken gemoe towards viral diseases
Presenter: Sheila Ommehternational Livestock Research Institute

Viral diseases affecting chicken such as Newcattiease and the looming Birdflu pandemic currenslye

no effective control strategies especially in AdricAn innate immune gene known as Mx has previously
been shown to confer resistance or susceptibijitgrizoding a protein which plays a major role iniliting

viral replication. Previous simulation studies @sPAML showed some amino acids under positive selec

in the central interaction domain of the Mx proteline aim of this work was to characterize theedéht
forms (haplotypes) of the chicken Mx gene and sttidyr evolution in different populations. DNA was
obtained from a total of 110 chicken samples fragligenous chickens in Malawi, Korea, Pakistan and a
wild population from Bangladesh. 54 Mx gene samplege also obtained from the Genbank database for
subsequent analyses. The sequence of the full Mxe geas obtained from Ensembl database
(ENSGALG00000016142). Primers that flank the whgémes were designed using Primer3. Polymerase
chain reaction (PCR) was then carried out in timepdes followed by direct sequencing. The tracefilese
edited, assembled and the consensus sequenceedhtiging the Phred Phrap and Consed pipeline. ¢2olys
and Polyphred were then used to determine theesmgtleotide polymorphisms (SNPs). DNAsp was used
to determine if there was recombination within ¢feme. PHASE and Arlequin softwares were then used t
reconstruct the haplotypes with the assumption teedmbination did not take place along this geme i
different chicken populations. Splitstree softwaras used to construct phylogenetic networks andriPhy
was used to construct a phylogenetic tree in otdedetermine the evolutionary relationships of the
haplotypes. Linkage disequilibrium tests were panfed using softwares from the R package to dete&rmin
recent evolutionary forces across the gene. Néytralsts were also performed to determine if thees
deviation from the neutral theory of evolution. Frahe results, the populations studied were rich in
haplotype diversity. For most haplotypes the SNRsewsignificantly under linkage disequilibrium. $hi
result shows that the Mx gene in the studied pdioula is evolving differently after the domesticatiof
chicken and migration into different geographicadas. Therefore the different haplotypes of the dére
may have a role towards disease resistance or®imbey but this is yet to be studied. Analysi§ the
neutral tests among other tests attest to thisltreébhis should pave way towards the identificatioh
resistant haplotypes therefore resistant chickepulations. This is especially important for Afriednere a
genetic control is the best strategy for viral diges.

Human African Trypanosomiasis seropositive subjectglisplay identical microsatellite-based allelic
profiles with parasitological confirmed patients
Presenter: Dr. Mathurin Koffbobo-adjamé University/ URES-Daloa

Human African Trypanosomosis (HAT) is a currentgremerging deadly vector borne disease. In the
chronic form of the disease due to Trypanosomadirgambiense, in addition to proven cases of shegepi
sickness with positive parasitological tests, oneoenter subjects with positive serology but negatn
parasitology denote as seropositives. Becausertlys dised for treatment might have potential sftece
demonstration of the parasite in the patient’'sugs8uids is required before initiating chemothgramd
there is a large speculation on the role of seiitipesndividuals. In 2004, in the course of a nwdisurvey,
10 HAT confirmed patients and 24 seropositive imdiial were sampled In Bonon HAT focus (Cbte
d’lvoire) and analyse together with reference isokstocks with six highly variable and non-codinty/®
markers (microsatellite loci).We observed that &Bopositive individuals display the same alleliofples
with patients confirmed cases and these profilesspecific to group 1 of T. b. gambiense stocksungigg

to reference stocks profiles; this suggests thaaiceseropositve individuals harbour the sameangsomes
with those circulating in confirmed patients. Oasults highlight for the first time the real img@lton of
seropositive individuals in the maintenance andréseirgence of HAT in space and time. Here, weudisc
the consequence of the presence of seropositingdndls in the field and make recommendations.
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Improved inversion predictions for Anopheline mosqitoes
Presenter: Mrs. Allison Regiddniversity of Notre Dame

To better control the spread of malaria, reseasches studying environmental adaptations of thearizal
mosquito Anopheles gambiae. One way to exploregemetic basis of these adaptations is to analyze
polymorphisms derived from recent whole-genome srge data of several A. gambiae strains. Another
goal is to look for inversions between strains afsguitoes. In this type of mutation, a portion dfi®is
inverted relative to a reference sequence. Priseareh has linked inversion-type differences tooongy
mosquito speciation (Simard, 2009) and environnieattaptations (Rocca, 2009). Several common
inversions have been characterized in A. gambi@&egus method called polytene chromosome analysis
(Coluzzi, 2002). Using this method, mid- to larg=de inversions (greater than a few hundred kilebasan

be seen by visually comparing chromosomes underceoseope. Several computational tools have been
developed to predict shorter inversions by compganvhole-genome sequencing data to a reference
sequence. However, it is challenging to apply theesds, which were benchmarked on highly finished
human reference data, to a draft genome such agambiae. Whereas the human reference sequence
contains very few gaps, the available referenceesete for A. gambiae and other important diseastore
being sequenced with newer generation technolagiesmuch more fragmented. This makes structural
difference prediction more problematic in speciesrportance to global health. Here, we prediceirsions
between two newly-sequenced A. gambiae genomeshendvailable reference sequence for the PEST
strain (Holt, 2002) using a modified version of tAEMer pipeline (Korbel, 2009). PEMer can produce
many false positive predictions in draft genomesabee it assumes a highly finished reference. We
determined that many of the false positive preditgiare caused by gaps in the reference genome and
developed a series of filters to address this prablOne filter removes predictions that may be edus/
mosquito transposable elements. The second fitimoves inversion predictions that could be caused b
gaps in the reference genome. By filtering outéhedifacts, we are able to reduce the numbervargion
predictions by 85%. Our method detects at leastppeeiously known inversion that served as a cariitno

our computational approach. Significantly, the jrgons are distributed non-randomly in the genowigh

the most predictions on chromosome arm 2R. Thi®msistent with biological evidence that inversians
more prevalent on 2R (Pombi, 2008) in A. gambiakil&®many good tools are developed for the analykis
human genomes, care must be taken in their applictét other organisms. With modifications to aaabu
for the special properties of draft genomes, thesés, along with whole-genome sequencing data, wil
expand our ability to study important disease wectocluding mosquitoes by discovering short iniaers
linked to environmental adaptation and ecologipalcgation.

High resolution cytogenetic map for Anopheles gambe—a tool for understanding genome
organization and evolution
Presenter: Dr. Igor Sharakho¥irginia Tech

Anopheles gambiae is a prominent vector in thestrassion of the malaria parasite Plasmodium fatcipa
Understanding the genetics behind this species afquoito may provide an avenue for reducing or
eliminating transmission potential. Cytogenetic B)agmaps that depict banding variances of the
chromosomes, inversions, and differences in hebeootatin, allow for the ability to find differences
between chromosomes of relatively close populata@dnsosquitoes, as well as more distant relatiés
availability of polytene chromosomes in Anophelinesquitoes provides the unique opportunity for
studying how differing levels of chromatin compadati affect functionality of chromosomal regions.
However, current mosquito cytogenetic maps areseitterived from low-resolution photo images or hand
drawn chromosomes that in some cases vaguely egfineslytene chromosomes seen under the microscope.
The advent of digital imaging and fluorescent i $iybridization (FISH) has allowed researcherfirid a
gene’s location along the chromosome. Combiningspexific power of FISH and the banding patterns of
cytogenetic maps, physical mapping creates a toquickly find a gene’s location along the chronmaso
Using a new technique for chromosome preparatimeshave created an updated cytogenetic map of the
major Plasmodium falciparum transmitting vector, opheles gambiae. This method incorporates an
experimental high pressure treatment that increse<larity of structures along the chromosomee Th
added pressure evenly squashes the slide, calrgirentire slide to be on the same plane of fochis fas
given us the ability to create high resolution iemghat provide a better representation of theahctu
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chromosome structure. Using coordinates of A. gamiBacterial Artificial Chromosomes (BAC) clones
which were previously hybridized to the polytenerachosomes, we also integrated a crude ~0.5 Mb
coordinate map for each chromosomal arm. BAC clocations were taken from Vector Base and only
include clones that hybridized to specific loci.iShew map was used to precisely map bands, intdgha
and heterochromatin - euchromatin junctions to ge@ome assembly. Pericentromeric and intercalary
heterochromatic regions were mapped using PCR &etpjprobes from exons of the An. gambiae genes.
Although heterochromatin is poor in genes, we shibthat genomic islands of high differentiation beén

M and S molecular forms of An. gambiae overlap wgéricentromeric heterochromatin. To better
understand the evolution of heterochromatin, we padpAn. gambiae heterochromatic genes to the An.
stephensi genome. Our study demonstrated transitetween euchromatin and heterochromatin in
evolution of malaria mosquitoes.

Predicting and mapping under climate change scenasj the potential redistribution of malaria vectors
in Africa: Informing malaria control programmes
Presenter: Dr. Henri Tonnarigniversity of Dar es salaam

Malaria is rampant in Africa and causes untold aldyt and morbidity. There is growing evidence that
climate change has an impact on vector-borne diseascluding malaria. The problem of malaria vexto
(Anopheles) shifting from their actual locationitwvade new zones is an important concern. The visfo
this study was to deeply exploit the sets of infation previously generated by entomologists toconibdel
that will enable predicting and mapping, the pdgntedistribution of Anopheles in Africa. The
development of the tool was carried out througlibecation of CLIMEX parameters. The model helped in
estimating the potential geographical distributtomd seasonal abundance of a species in relatidimntatic
factors. These included temperature, rainfall aethtive humidity, which characterized the living
environment for Anopheles. The same parameters usgé in determining the Ecoclimatic Index (El)eTh
El was applied in order to generate maps showiegptbtential future distribution of different anopdse
species within the Africa Continent. These reshtise shown the flow and emergence Anopheles future
geographical distribution in the African contineBeveral regions presently Anophele free (tempeaatke
highland zones) may be invaded by the year 2056.0thputs will be helpful at various levels of ddoh
making, for example in setting up of an early wagnand sustainable strategies for climate change an
climate change adaptation for malaria vectors cbpitogrammes in Africa.

Session 6: Bioinformatics education, curriculum deslopment, challenges and
opportunities

Incorporating Bioinformatics into Biological Science Education in Nigeria: Prospects and Challenges
Presenter: Mr. Oyejide Opeolieederal University of Technology, Yola

The urgency to process and analyze the deluge @ d®ated by proteomics and genomics studies
worldwide has caused bioinformatics to gain promageand importance. However, its multidisciplinary
nature has created a unique demand for speciaiget in both biology and computing. Several cdest

in response to this challenge, have developed aeumf manpower training programmes. This review
presents a description of the meaning, scope, riistod development of bioinformatics with focus on
prospects and challenges facing bioinformatics atilue worldwide. The paper also provides an ovevoé
attempts at the introduction of bioinformatics ifgétia; describes the existing bioinformatics scena
Nigeria and suggests strategies for effective hoomatics education in Nigeria.

African center for training in functional genomics of insect vectors of human disease: Challenges and
Perspectives
Presenter: Seydou DoumbhMalaria Research and Training Center, UniversityBafmako

African Center for Training in Functional Genomiafsinsect vectors of Human Disease was establighed

2004 with support from WHO/TDR at the Malaria Reshaand Training Center (MRTC). The missions of
the center include: 1] Training of African scietdignvolved in insect vectors of human diseasesares to
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apply state-of-art bio informatics and functionahgmics techniques; and 2] Establish a networkluinvg
African scientists and international institutionsdatrigger collaborative research in bioinformatinsd
genomics research. Over the past 4 years perio€énger has trained more than 50 junior scientiats
post doctoral fellows working on insect diseasesors and pathogens across the continent throsghies

of two-week workshops sponsored by TDR/WHO withpzrp from NIH/NIAID. We capitalized on the 2-
weeks workshop series carried to favor more tréinslal approach of bioinformatics and functional
genomics to address a range of research questtsted to gene expression, insecticide resistande a
vector biology through grant applications for tees. Results of a survey performed with students wh
received training at the center on their currerivies related to bioinformatics and genomics|viie
presented. Challenges for carrier development oinfirmatics and fucntional genomics will be also
discussed.

Software Development in modelling and Virtual Explaation of Proteins: an alternative of technology
and education in Central America
Presenter: Prof. Allan OrozcOniversity of Costa Rica

The proteins are a fundamental part in the lifecess of all the living organisms, supplying conginn,
transportation, storing, defense, signals and fanictg of all the cellular and molecular activitg well as
structural dynamism known. The protein synthesisme® from the genes that codify it in an universal
translation process which final result is a chairgup of chains of amino acids folded in a bicufeal
environment with a characteristic conformation gadticular nature. The form and conformation offsuc
folding provides its three-dimensional structurewddays the structural folding rules are not cleddfined
and the virtual predictive modelling establishesraportant methodic reference; especially on treesaf
study of the protein structures not solved by bygital experimental techniques, including macromualigr
complex. One of the main reasons to know he streaifithe proteins is that its 3D conformationtigctly
attached to its metabolic functions, important asjpa the design and future development on thehsyiat
molecular engineering and farmacogemonic medidkugually on the Central American region there have
been great advances on the competitiveness fatetelopment of products with high content of intéien
and graphic programming, excluding bioinformaticeoducts specialized for the protein structural
virtualization, which may become a marketing aléénre to consider on the generation of producihefTl
sector directed to cover the solution requiremémtthe scientific technological industries belorggio the
pharmaceutical and biotechnological sectors.ithjgortant to consider the technology of virtual lexation,

to study different protein involved in several icieus diseases on the genomic molecular medidihe.
systematic focus with technologies of ultra-seqeesrad bio-engineering can open different resegptbrs
that need new virtual models, systems and educdtimethods to consolidate the technologic integrati
required on the scientific community in generalisTburrent investigation covered aspects relatethéo
development of graphic bio-software and the netesisat the Central American and African (probably)
regions in general consider the activity, educatimid development of bioinformatics software product
oriented to the virtual protein modeling. Finalllge analysis and programming of a virtual basic eh@das
included, developed on a high level language viitkslto pre-programmed controls for virtual envirents

of protein structures.
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In-silico Prediction of the Genetic Regulatory Inteactions in Maurer’'s Cleft Pathway of Plasmodium
falciparum.
Presenter: Miss Itunuoluwa Ewejolipvenant University

Introduction: For over a century, the significardehe discovery of Georg Maurer remained undisoede
but recent works show that Maurer’s clefts are epjpted as a novel type of secretory organellalfished
by the malaria parasite within its host cell, Maigelefts play an essential role in directing pinos from
the parasite to the erythrocyte surface [1]. lterimediary role in the export of protein from thargsite
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across the cytoplasm of the host cell to the eogtjte surface has recently caught scientific isterghis is
due to the fact that erythrocytes lack secretogaoelles found in other eukaryotic cells. As a lteghe
parasite cannot rely on the host cell for its proteeeds. Therefore, it must establish a de nocoetmy
system in the host cell cytoplasm, in a compartmetdide of its own confines. This work aims atyding
more computational insight into the modalities efjulation of the genes found in the Maurer's cleft
pathway of Plasmodium falciparum. Materials and idet: Presently about ninety three (93) genes are
known that belong to the Maurer’'s cleft of Plasnumdifalciparum. This work takes a close look at the
identified genes in this pathway and attempts ticidhte the genetic regulatory connections. Weieghe
Bayesian inference of the probabilistic model fonstruction of the genetic regulatory interactidmsn
microarray data. This model produced great resutien previously developed and tested on yeast S.
Cerevisiae [2] and the glycolysis and apicoplaghyways of Plasmodium falciparum [3]. A Bayesian
network model for a genetic network can be preseagea directed acyclic graph (DAG) with N noddse T
nodes may represent genes or proteins and the mandoiables Xi levels of activity [4]. Results and
Discussion: From a total of ninety three (93) gettes regulations for fifty three (53) genes wererfd. We
modeled a simultaneous gene activities map of atgryt interactions of these genes showing each gene
with its corresponding activator and inhibitor. fai@rmore, quite a number of interesting groups efes
working together as well as interesting regulatas be seen. Using the query tool “Predicted Fanati
Interaction” from PlasmoDB, a significant numbertoé predicted interactions were validated. We hope
validate other predicted interaction biologicaltgrh available literature soonest. Conclusion: Weehaeen
able to predict functional interactions among geinethe Maurer’s clefts of Plasmodium falciparunhisr
result will no doubt help biologists in the questunderstand the functionality of this importanthveay.
References: 1. Friedrich Frischknecht and Michaeizer “The Plasmodium falciparum Maurer’s clefts in
3D”, Molecular Microbiology (2008) 67(4), 687—691

2. Bulashevska, S. and Eils, R. 2005. “Inferringnejec regulatory logic from expression data”.
Bioinformatics, 21(11):2706-13.

3. Bulashevska, S., Adebiyi, E. F., Brors, B., dits, R. “New insights into the genetic regulatioh
Plasmodium falciparum obtained by Bayesian modglliGene Regulation and System Biology, 1, 137-
149, 2007

4. Jason T.L. Wang, Mohammed J. Zaki, Hannu T.Tivdreen and Dennis Shasha “Data Mining in
Bioinformatics” Springer-Verlag London Limited 2005

Computational Identification of Functional Modules in Plasmodium falciparum
Presenter: Mr. Jelili Oyelad€ovenant University

Plasmodium falciparum, the most severe form of megl@auses 1.5-2.7 million deaths annually moistly
Africa. The most commonly used computational metfadanalyzing microarray gene expression data is
clustering. This has been used by (LeRoch et &3R0and (Bozdech et al., 2003a). The results obthi
have been used to classify genes into functionautes, namely, metabolisms and metabolic pathwidys.
results obtained have left us with many putativecfional genes. Experimental results in the Hagtalthse
(accessible also from www.plasmodb.org) providesitéd information about this. Recent work like
(Gangman et al.,2007) and (Young et al.,2005) thice the use of Gene Ontology but the resultslace a
still very limited in their application to Plasmaui falciparum (Oyelade et al., ISMB 2008). In thierk,

for the first time, with improved precision, we iy functional modules (i.e. groups of functionalated
genes) using genomics-transcription factors andh Higoughput, large scale data, such as proteomic,
transcriptomic and metabolic data from Plasmodiafoiparum. The computational pipeline explored for
this purpose is: 1. Graph design based on Trartgntipactor 2. Graph edges validated and quantifiédg
Transcriptomic data. 3. Further refinement usindgatnelic data 4. Derivation of Functional Modulesrr
resultant graph. The above computational pipelaw tbeing employed in (Scott, et al., 2006)but usinky
proteomic and transcriptional data while the deidraof functional modules from the resulting graphs
implemented using color coding algorithm introdudsd(Alon et al., 1995) They applied their solutitn
yeast. For the analysis of Plasmodium falciparuhopse genome is ‘AT’ biased and learning from our
experience in (Oyelade et al., ISMB 2008), we rieed the computational pipeline above using frth
high throughput data such as transcriptional factamnd metabolic network data. We implemented the
extended resulting computational pipeline in C/@nd tested it using high throughput data of Plasumd
falciparum. We compared our derived functional miedwith pathways and metabolisms classification in
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PlasmoDB, and our resulting functional modules \@zti have been found to be comparable and
contributing. For example, our computational anasly&lentified the following genes: PF14 0152,
MAL13P1.269, PF11_0111, PF14_0152, PF10_0262, FABR, MAL13P1.269, MAL13P1.304, and
PF11 0402, whose their functionality are presentiknown, to be functional in the following pathways
Genes coding for components involved in ribosomeembly, Maturation and export of 60S and 40S
ribosomal subunits, Ribosomal structure 60S rib@dpBstablished and putative Maurers clefts preteimd
Hemoglobin digestion and ferriprotoporphyrin IX pwlerization Peptidases and proteases. Biologisis ma
found these results useful for experimental teststertain the functionality of these genes.

A quantile method module implemented for microarraydata normalization
Presenter: Ibrahima Babéfalaria Research and Training Center Bamako

Microarray technology is widely used for gene espren investigations. It is also used for disease
diagnostics and the development of new drug treatsnéJsually the process starts with labeling DNA
samples (one from a control tissue and the secamd & test tissue) with florescent markers likenoya
635 (Cy5) and cyanine 632 (Cy3), then mixing andridizing them on a glass, silicium or nylon mentaa
substrate or array containing printed fragmentgesfes. The strength of hybridization between andtd
labeled DNA and the fragment of nucleotide (propesent on the array is measured by scanning the
images of spots in order to quantify the expresaimording to the quality and number of pixel afleapot.
The data generated from these images are subjectds from the difference of fluorescence betw€gh

and Cyg3, differences in human handling of the protand the quality of the sample. Because of these
factors, data must be normalized. There are setaold for normalization employing algorithms likevess
(Local Weighted Estimates of Smooth Scatterplatihd or quantile adjustment. The aim of normalii
microarray data is to correct variations which aot related to the biological phenomena for which t
experiment was designed for, so there is a real faretools which run efficiently and can be adapbsy
modifying the code source. We have implementeddientile adjustment method in python language,
producing a module which can be run via an htmladyic form. It will be made available in the futwe
internet and the code source will be accessibles Module is composed of different functions fotadiiles
reading (in .gpr format), and intensity and rationputation. The current version of the html forftowak the
user to visualize data before and after normabratlt gives a choice to the user to subtract dr tiee
background before doing the normalization. The outpsults of this module are concordant to thaltesf
others normalization standard tools. The moduléheilimproved in order to add new options.

TSS identification, TFBS prediction in human and maise and prediction of the regulatory network
Presenter: Kais Ghedirmstitut Pasteur de Tunis

Promoters are regions containing specific DNA sagas which are targets for molecules called
Transcription Factors (TF). The interaction of Tfewith these specific DNA sequences called trapgon
factor binding sites (TFBS), allow the gene traimgmn by recruiting the RNA polymerase enzyme, &mel
control of the gene expression by up/down regutafidne present study consists of an in silico ténh of

the regulatory network of an Leishmania infectedtraphage. The identification of true positive TFB&y
players in the regulatory cascade - for a betteletstanding of the gene regulatory network, reguine
identification of promoter regions and the idewtfion of functional TFBS in those promoter. Thet&a
were inferred by the identification of experimehtaberified Transcription Start Sites (TSS). Fuonogl
TFBS were inferred by the identification of ConssmtvNon-coding Sequences (CNS), the prediction of
TFBS, and finally by the integration and analydishe gathered data together with functional datsvide
variety of algorithms have been developed to fatéithe detection of promoters. In the presenkwibwas
done by collecting data from several freely avddamurces (Full length cDNA and deep CAGE tagsinfr
DBTSS (Database of Transcription Start Sites), FANT and FANTOM4 (Functional Annotation of the
Mammalian Genome), TRANSFAC (Transcription Facletabase), ENSEMBL and Eukaryotic Promoter
Database (EPD). Collected data was matched touhsih and mouse genome sequences (hgl8 and mm9
genome build respectively) using BLAST, then mappedhe CYTOMER database (database for the
standardization of tissues and organs ). Only sempsewhich matched with more than 95% identity were
selected for further investigations. Using thegpusaces, virtual human and mouse TSS were caldusaig
promoter ranges on chromosomes were identified. §¢wmond step required the computation of gene
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orthology between five species accomplished throtigh identification of homologous proteins using
BLAST and the verification of the gene synteny lestw homologous genes. A phylogenetic footprinting
analysis of the promoter sequences of orthologareg was then performed and CNS were detected.
MATCH software was used to predict TFBS occurringpromoter regions. Then, an SQL database was
created in which all data generated above with tatiom data from ENSEMBL, regulation data obtained
from TRANSFAC ,TRED (Transcription Regulatory ElemeDatabase) and ENCODE project was
integrated. Finally human and mouse Leishmaniaciaté macrophages publicly available expression data
was collected, expressed genes were clusteredlamdntegrated into the database in order to iafidkely
macrophages regulatory network. Apart from the jstgmh of the regulatory network of Leishmania
infected macrophages, this analysis allowed thetifieation of experimentally verified TSS posit®=and
their organization in DNA sequences. It also peeditto generate statistics related to distancesdeset
CNS and TSS then between neighbor TSS locatectindime gene.

identification and Tissue Localisation of Putative Odorant Binding Proteins (OBPs) in Glossina
(Diptera: Glossindae)
Presenter: Steven NyanjofGIPE Nairobi

Tsetse flies of the Glossinidae family are vectoffs trypanosomes, which cause Human African
Trypanosomiasis (HAT)/sleeping sickness in humants Animal African Trypanosomiasis (AAT) /nagana

in animals. Olfaction is an essential process tovigal of tsetse flies, because crucial behaveush as
finding food, mates and sites to deposit theirdardepend on the ability of the flies to detectmial cues.

It is believed that different olfactory proteinsedound within sensory tissues with the antennaegbine
main olfactory organ. They include odorant-bindprgteins (OBPs), pheromone-binding proteins (PBPs),
chemosensory proteins (CSP), odorant receptorg @ odor degrading enzymes (ODESs). The proteins
are involved in odor perception, transport, cleeeaand signal transduction. OBPs are soluble protei
present in sensillium lymph and are proposed tetfan in binding odorant molecules that pass thhotng
cuticular pores then transport them through theeags lymph to reach Ors located on dendrite ofttify
neuron. They are mainly found in olfactory tiss@sl their identification in non-olfactory tissuesayn
suggests that they play a role in functions nategl to olfaction. In this work, two cDNA libraried G.
pallidipes antennal and G. palpalis gambiensis wez@ prepared. We used RT-PCR to determine if OBPs
occurs in the antennae, head, thorax and abdomen dllidipes. Both male and female G. pallidipese

used to help identify sex specific OBPs. Sequencihthe Expressed Sequence Tags (ESTs) gave 1127
antennal and 906 head ESTs. Clustering of the B3 by cDNA Annotation Software (CAS) resulted in
601 clusters of related sequences having 54 coatigs47 singletons. Two putative OBPs were idieatif

by similarity searches against different sequeratalthses and by comparative analysis with G. maorsit
morsitan and other insects OBPs. The predicted culae weights are within the expected range ofdtse
OBPs while the predicted isoelectric points is riyaaikaline. The aligned OBPs are quite diverséinmithe
same and different insect species. Phylogenetitysinasuggests that the OBPs may have a common
function hence evolved from an ancestral gene.u€isgcalisation studies had similar proportionsoth

male and female G. pallidipes body parts amplifitlde consensus sequences generated had size fange o
between 268bp to 522bp. We encountered four amglifiagments, two localised only in male tissued an
the other two found within the antennae. Most op@llidipes amplified OBPs that are involved in saty
perception of chemical stimulus while others hathblmgs to sensory appendage protein, putativeassliv
OBP, and male specific serum polypeptide gammahg. dligned consensus OBP sequences with selected
Insects homologs showed a diverse gene family.idémetification of putative Glossina OBP genes opens
avenues for studying molecular olfactory pathwag amteraction with ligands in this economically and
medically important insect vector

Session 8: Systems View of Biological Organisms Il

Molecular and bioinformatics characterisation of Orchocerca volvulus circulating intermediate
filament, a target for sensitive monoclonal antibog-based diagnosis
Presenter: Dr. Fidelis Cho-Ngwaculty of Science, University of Buea
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A sensitive and specific test for the routine détecof Onchocerca volvulus antigens in patientstiy
fluids is currently lacking. A major drawback inetldevelopment of such a test has been the paucity o
knowledge of circulating parasite antigens that avandant in the body fluids and thus easily dat#et
using specific monoclonal antibodies. In the présewvestigations, we used molecular and bioinforosat
tools to characterize the circulating O. volvulmgermediate filament (IF) protein, OV1CF (circuhegi
antigen) for its suitability as a target for sensitdiagnosis of active Onchocerca infection. OV1\E#&s
identified as the lone target of previously develbpnonoclonal antibodies (Mabs), UB1, UB6 and UB7 b
cDNA library screening, western blot analysis, DNéquencing and blastn/blastx searches. The pristein
62.4 Kda in size (predicted and experimentally aeteed) and lacks a regular secretory signal in its
primary structure, although it is abundant in treglular fluid. At least 15-22 derivatives of OV1CF o
different sizes are present in the crude paragitaes. These polypeptides were confirmed to b®\WiCF

by MS/MS mass spectrometry, which also indicataetisd other parasite antigens in the nodular fl&sl.
was the case with several other nematodes stuatiéegst two full length IF proteins are documerftedO.
volvulus in GenBank: AAA74283.1 (for OV1CF) and ABAB380.1 (for OVIF). The two have 76% amino
acid identity. OV1CF also had 40%-50% amino acehtity with several mammalian intermediate filament
proteins. And although OV1CF has high sequenceaiityi with its homologues in B. malayi (94% amino
acid identity); A. lumbricoides (92% amino acid mii¢y); and Caenorhaditis elegans (76% amino acid
identity), the Mabs used to identify it were caabf discriminating between the A. suum and O viisu
crude extracts. A dot plot of the OV1CF proteinsstce against itself revealed the complete abseramy
sequence replication or internal repeat, yet alsimMgab could be used in capturing antigens and its
biotinylated derivative used in detection in saretwELISA. This was attributed to polymerizationtbé
protein yielding rather stable filaments. OV1CF slg®t require acid treatment prior to its detection
infected sera. The protein is down-regulated inrdfil@riae, but expressed in all other parasitgeta We
conclude that OV1CF is a promising target for esg&m single Mab-based sandwich immunoassay fer ri
blindness.

Epitope analysis of genotype 5 Hepatitis C Virus ainst South African HLA backgrounds
Presenter: Nishi Prabdial-Singational Institute for Communicable Diseases

Introduction: Host genetics have been found tougtice the outcome of HCV disease. HCV is highly
mutable, both within and between hosts, enabling &scape host immunity and hinders the developofen
vaccines. Recently published CD4 and CD8 epitopesherefore compared with equivalent regions wwithi
our own sequence data as well as data from theagtidiabases. The binding efficiencies of thestopps
were determined in the context of HLA alleles comnito the local South African (SA) populations. Aims
Hypothesis: Heterogeneity of HLA class | and lltriesed HCV epitopes will affect vaccine efficaay the

SA populationsrnl. To collate and update existingAHbopulation data in SArn2. To construct consensus
sequences of known immunodominant regions of the, ddS3, NS4 and NS5B genes using sequence data
from genotypes 1-6rn3. To use prediction programsionitor the binding scores of these variableoggis
within the context of the allele in which they werecognised as well as local alleles Methods: 1.
Constructed consensus sequences for HCV genotypes6  lusing WebLogo,
(http://weblogo.berkeley.edu/logo.¢gP. Collated data on the common HLA alleles in &Anic groups. 3.
Published as well as unique epitopes were testethéir binding capacity with a variety of SA HLAlales.
Binding scores were obtained using the protein iptieth programs Propred (class ll-restricted epmgp
http://www.imtech.res.in/raghava/propred/index.Htemd immune epitope database IEDB (class I-résttic
epitopes, http://tools.immuneepitope.org/main/jsp/menu.jsgResults: Class Il epitopes, core 17-40,
NS31248-1261, NS4 1781-1800 and NS5B 2571-2590 welleconserved for genotype 5 (85%) compared
to other genotypes (80%). Class | epitopes, NSAE 1B15, 1851-1859, and NS5B 2422-2433 were found
to be well conserved for genotype 5 (80%) than rogenotypes (69%). The well-researched, NS3 1073-
1081, CINGVCWTYV, epitope is 89% conserved amongogge 5a sequences but has poor binding
affinities (&gt;50001C50nm) to common SA alleles2® and A30. Discussion: Although this study has
shown that genotype 5 Class | and Il epitope sempserare relatively conserved compared to other
genotypes, variation must be monitored as relatifelv genotype 5 sequences are presently available
international databases. Published class | epitoges studied in the context of the A2 allele akas a
frequency of 45% in the Caucasian population iretigsed countries. In SA, the A2 allele is presantrily
20% of the Black population. Based on binding &if#ss and prevalent HLA alleles, this study iddetf
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class | epitopes, NS4B 1807, NS4B 1851, NS5B 272V dass Il epitopes, NS3 1251 and NS4 1816 as
good candidates in a multi-topic HCV vaccine targgtocal populations. Conclusions: The hypothésis
thus accepted despite the homogeneity of genotygrellgenotype 5 over the epitopes proposed in wacci
studies. Host differences will make the vaccine leBective in the South African setting. In vivadain
vitro studies are needed to confirm this proposildata mining studies provide a sound basis (wtdkhs
cognisance of local HCV variation and host allekxfiency) on which to design the most suitable HCV
vaccine for local populations.

Using micro-array techniques to characterize the Egression profile of metabolic genes in insecticide
resistant Anopheles from West Africa
Presenter: Djouaka Roussemligrnational Institute for Tropical Agriculture

Background: Insecticide resistance in Anophelesquibges is threatening the success of malaria abntr
programmes. This is particularly true in Benin wheyrethroid resistance has been linked to tharkibf
insecticide treated bed nets. The role of mutatinrthe insecticide target sites in conferring stsice has
been clearly established. In this study, the cbuatidn of other potential resistance mechanisms was
investigated in Anopheles gambiae s.s. from a nurobéocalities in Southern Benin and Nigeria. The
mosquitoes were sampled from a variety of breedites in a preliminary attempt to investigate tble 1of
contamination of mosquito breeding sites in sefgctior resistance in adult mosquitoes. Results: All
mosquitoes sampled belonged to the M form of Amnlgae s.s. There were high levels of permethrin
resistance in an agricultural area (Akron) and gyam area (Gbedjromede), low levels of resistamce i
mosquito samples from an oil contaminated site ¢Djand complete susceptibility in the rural Orogun
location. The target site mutation kdrW was detketiehigh levels in two of the populations (Akron 0.86
and Gbedjromede f = 0.84) but was not detected jwo @r Orogun. Microarray analysis using the
Anopheles gambiae detox chip identified two P430¥P6P3 and CYP6M2 up regulated in all three
populations, the former was expressed at partigutégh levels in the Akron (12.4-fold) and Ojoo.4+fold)
populations compared to the susceptible popula#atditional detoxification and redox genes wereoals
over expressed in one or more populations inclutdigcuticular pre-cursor genes which were elevated
two of the three resistant populations. ConclusMattiple resistance mechanisms incurred in théedét
breeding sites contribute to resistance to perrimethrBenin. The cytochrome P450 genes, CYP6P3 and
CYP6M2 are upregulated in all three resistant pajperhis analysed. Several additional potential t@sce
mechanisms were also identified that warrant furiheestigation. Metabolic genes were over exprésse
irrespective of the presence of kdr, the latteistasce mechanism being absent in one resistantgtam.
The discovery that mosquitoes collected from défertypes of breeding sites display differing desfiof
metabolic genes at the adult stage may reflectinfleence of a range of xenobiotics on selecting fo
resistance in mosquitoes.

Qualitative dynamical modelling of Drosophila mesodrm
Presenter: Abibatou Mbodjyserm-TAGC U928

Focusing on early embryonic Drosophila developmemtuse a combination of published genetic data and
microarray analyses (ChlP-chip, transcriptome) &bingate the transcriptional network controllinge th
specification of mesoderm [1,2]. Lying at the isesgtion of the anterior-posterior and dorsal-véntra
patterning systems, mesoderm specification reliesaocombination of internal (segmentation gene
expression) and external clues (signals coming ftbm ectoderm). Using a qualitative computational
approach, we are currently modelling these sigmallpathways and their effect on key mesodermal
transcriptional factors. Implemented with the safitev GINsim [2], our current logical model accoufus

the specification of mesoderm into four main pregtive territories, each characterised by a specific
combination of active transcriptional factors ispense to different pathways (Wg, Dpp, Hh, EGF FFG
and Notch) activated by signals from the ectodeyomatic muscles, visceral muscles, fat bodies,heaait
fields, each characterised by specific markers. Qurent model encompasses many details, making its
dynamical analysis challenging. To overcome thafficulties, we have developed a method for model
reduction, yet keeping track of all relevant biatad information. This approach allows the defimitiof a
full-fledge model which can be analysed directlyafter reduction. In the reduced model, interactiare
automatically added from the regulators of the ipijphodes onto their targets. The logical rulesoagated
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with these targets are revised accordingly. Theicton tool prevents the removal of key components
(involved in functional regulatory circuits) to emse the preservation of the stable states and ofodte
dynamical properties. At this point, simulationgiwihe complete and reduced model version qualéisti
recapitulates mesoderm specification in the wilgetgituation, as well as for 25 reported mutannphges
(e.g. losses, expansions or transformation of fipdeiritories following single or combined gerass-of-
functions or ectopic gen expressions). We are nowirig to the delineation of novel experiments ba t
basis of a systematic analysis of computationahptype predictions for combined perturbations. lna
we are currently extending this model to furthescamt for heart cell specification, which is cotizd by a
regulatory network largely conserved up to mamr¥glsReferences:

[1] Jakobsen et al (2007). Genes Dev 21: 2448-60.

[2] Bonn &amp; Furlong (2008). Curr Op Genet Dev 383-20.

[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 Scavengerreceptor type B1 (SRB1) - a novel approach to the
discovery of prophylactic agent against Plasmodiurfalciparum
Presenter: Olubanke Ogunla@gvenant University

Introduction: Malaria, caused by Plasmodium is emdein Sub-Saharan Africa, some parts of Asia and
South America is one of the most prevalent of hudiaeases. Scavenging receptor protein (SR-Bljgjam
lipoprotein receptor, has been identified as a tionelly important host receptor for both sporoeoit
invasion and the development of the exoerythrodgtion (EEF) (Rodrigues et al., 2008). SR-BI is &50
amino acid, 82 kDa glycoprotein, with two cytoplasrn®- and N-terminal domains separated by a large
extracellular domain (Rodrigues et al., 2008). Mk aims to use the knowledge of the activitys&B1

to design a novel prophylactic agent, using biaimfatics tools such as BLASTp (Altschul et al., 1pamid
MODELLER (Sali and Blundell,1993) to predict theustture of SRB1 and thereafter, find a suitable
prophylactic ligand against the activity of SRB1l.etklod: Amino acid sequence of human SRB1
(NP_005496.4) was retrieved from NCBI. A blast ge& against all known species of Plasmodium was
carried out using BLASTp. The structure of SRB1 vmedicted using MODELLER. The secondary
structure of SRB1 was generated with LOMETS (Lddata-Threading-Server) (Wu and Zhang, 2007) and
the result viewed with PYMOL. The predicted struetof SRB1 was built with PROSPECT2 (Xu and Xu,
2000) threading algorithm and the full length modeherated with MODELLER. The structure was built
from Crystal Structure of Quinohemoprotein Alcol@hydrogenase of Comamonas Testosteroni (1kb0a)
as template. Result: From the blast analysis chwig against all known species of Plasmodium,bibst
result was a hypothetical protein (XP 673756.1)mfrBlasmodium berghei which showed 33% identity.
Using MODELLER, a structure was built with acetypA&A synthetase [Plasmodium knowlesi strain H] an
amino acid which had a 27 % identity with SRB1. &duently, with the available information, the stane
was however generated from LOMET result. Discussildre identification of a possible template for the
prediction of the three-dimensional structure oB3Rrom its amino acid sequence had been carriéd ou
using BLASTp to blast for structurally identicalgbein with the protein data bank. SRB1 has a unique
amino acid sequence, hence getting a suitable &enfibr its structural modelling was difficult. The
structure generated from LOMET was however the mersarkable.

References:

Altschul S.F., Madden T.L., Schaffer A.A., ZhangZhang Z., Miller W. and Lipma D.J. (1997). Gapped
blast and psi-blast: a new generation of protetalzise search programs. Nucleic Acids Researclv25(1
3389-3402

Rodrigues et al., (2008). Host Scavenger RecefReBISPlays a Dual Role in the Establishment of Mala
Parasite Liver Infection. Cell Host &amp; Microbg2¥1-282.

Sali A. and Blundell T.L. (1993). Comparative piotenodelling by satisfaction of spatial restraintsMol.
Biol., 234, 779-815.

S. Wu and Y. Zhang. (2007). LOMETS: A local meteetiding-server for protein structure prediction.
Nucleic Acids Research 35: 3375-3382

Xu,Y. and Xu,D. (2000) Protein threading using PRESET: design and evaluation. Proteins, 40, 343-354.
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Poster Presentations

Functional structural and comparative genomics of pthogens

1) Purification and amplification of Cellobiose delydrogenase gene from ruminal bacterium identified
as Butyrivibrio fibrisolvens
Presenter: Nusrah Afolabi-Baloguithmadu Bello University, Zaria

An obligately anaerobic ruminal bacterial isolataswselected from 18 tributyrin-degrading isolated a
identified as Butyrivibrio fibrisolvens strain. Gamic DNA was isolated from the culture in late expntial
phase using a procedure involving precipitationcell lysate with sodium dodecyl sulfate-EDTA and
phenol:chloroform and subjected to a PCR techniquenumerate the Cellulolytic ability of the distily
eurytrophic, gram negative butyric acid producisigict anaerobic rods Butyrivibrio fibrisolvens, Bffom

the rumen. By using degenerated primers of knowi GBguences, one cdh gene was found in the genomic
DNA. This primer pair was tested for specificitya@tgst 4 ruminal bacterial strains. The use of PGRlte
amplification of Cellobiose dehydrogenase geneaiminal bacterial serve as a molecular basis foutteeof
ruminal bacterial in generation of biofuel.

2) Genetic analysis of the capsular biosynthetic ¢os: inter-species comparisons between
Streptococcus pneumoniae and Streptococcus pyogenes
Presenter: Benard Kulohomdalawi-Liverpool-Wellcome Trust Clinical Researcitoramme

Streptococcus pneumoniae (S.pneumoniae) is a roajmern to global health. Its major virulence fagso
the polysaccharide capsule that is synthesisedxpyession of the capsular locus genes. Intra-specie
capsular switching has been shown to be a majdiigmoas it provides an avenue to escape vaccimes. T
occurs by recombination, which facilitates the fimd of susceptible capsular genes with those #natnot
targeted. However, inter-species recombination tsvean also take place with other transformablenGr
positive, capsulated bacteria with homologous dapsgenes responsible for the biosynthesis of
polysaccharides. It is anticipated that there ammmbination events that occur between these twtetha
and other closely related bacteria that colonige shme niche. These recombination events may tead t
capsular switch in pneumococci by the processtefahgene transfer. This might render the useactines

as a preventive measure ineffective. We used astmyapproach to establish if there are similariiethe
S.pneumoniae and Streptococcus pyogenes (S.pydggEresne sequences, and if these capsular genes and
the regions that flank them are homologous. Prekmyi results show close similarities in the geno@®(@
content distribution and nucleotide compositioritef two bacteria despite their evolutionary distand he
capsular coding genes in S.pneumoniae occur asgé dilock, and match eight homologous interspaced
blocks of genes in S.pyogenes. This suggests titat-$pecies recombination capsular genes mayttead
vaccine escape.

3) A Comparative genomics approach towards classifyg immunity-related proteins in the tsetse fly
Presenter: Feziwe Mpond8puth African National Bioinformatics Institute

Tsetse flies are vectors of Trypanosoma spp pagssihusative agents of Human African trypanosamias
and nagana in livestock. Research suggests thisetflg immunity factors are key determinants ie th
success of parasite infection. An analysis of &s#{simmunity factors is limited by the paucity génomic
data for Glossina spp. Nevertheless, completelyuesgzpd and assembled genomes of Drosophila
melanogaster, Anopheles gambiae and Aedes aeggptdp an opportunity to characterize protein féesil

in species such as Glossina by using a compargginemics approach. In this study we charactermgaet

of immunity genes, thioester-containing protein€P8) in Glossina by leveraging the EST data and
available genomic resources. A total of 17 TEPsesponding to Drosophila, Anopheles and Aedes were
collected from published data. A total of 124 000n@@rsitans ESTs were clustered and assembledLéto
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413 transcripts. Five Glossina contigs (Gmcnl111Bc@ 116, Gmen2398, Gmen2281 and Gmcn4297)
were identified as putative TEPs. Phylogenetic ys&d were conducted to determine the relationship o
collected TEP proteins. Gmcn1115 clustered with &rhtand Dmtepll while Gmcn2398 is placed in a
separate branch, suggesting that it is specifiGtanorsitans. The TEPs are highly conserved within
melanogaster as reflected in the conservation ethioester domain while only two and one TEPs in A
gambiae and A. aegypti thioester domain show ceasien of the thioester domain suggesting high leve
of selection. Despite the absence of a sequencezhgefor G. morsitans, at least two putative TERere
identified from EST data.

4) Blood Status of some Biochemical parameters ohitdren suffering from severe Malaria in Douala,
Cameroon
Presenter: Huguette Gaelle Ngaddaiversity of Yaounde, Cameroon

We embarked on a study to better understand theplaysiology of severe malaria and to control ie W
evaluated creatininaemia, uraemia, glycaemia acidtiemia on 74 malarial children (43 severe melari
amongst) and on 30 control children. These childr@me either for consultation or for vaccinatiortvad
hospitals in Douala, from October 2006 to June 20@2hous blood was taken for malaria diagnosis and
biochemical analysis. Each malarial case was €ledsn groups on the basis of the criteria esthidd by
WHO in 2006: uncomplicated malaria (UMA), malaraiaemia (MA) and cerebral malaria (CMA). The
anaemic children who were positive to HIV test weseluded. The results obtained showed that, the
uraemia mean of kids from MA group (36.00 + 2. 4§/ati) is higher (P 0.05) than uraemia of kids from
UMA group (21.21 £ 2.53 mg/dl) and control grou.€0 + 2.57 mg/dl). Lactataemia in the MA group
(9.15 £ 0.78 mg/dl) is higher (P 0.05) than lacaia in the controls (6.46 + 0.82 mg/dl); the same
observation was noted on children of PC group @+9.42 mg/dl) comparatively to control (6.46 8.
mg/dl) and UMA (7.23 £ 0.81 mg/dl) groups. Concamiplycaemia, it is lower in the MA group (0.68 +
0.26 g/l) and PC group (P 0.05) (0.61 + 0.19 ¢yént glycaemia of controls (0.75 + 0.06 g/l). Thessults
bring us to suggest that, lactataemia and uraemiaase while glycaemia decrease during severeimaia
children.

5) The impact of malaria and soil-transmitted helmnthic infections on haemoglobin and plasma iron
levels in children residing in rural Muea, Cameroon
Presenter: Moses Samjéniversity of Buea, Cameroon

In many tropical regions, anaemia, iron deficienayalaria and helminth infections co-exist and are
interrelated. To investigate the effect of malama soil-transmitted helminthic (STH) infections amaemia
and plasma iron levels, 203 children (15 yearsylieg in rural Muea were enrolled into a longituaistudy

in which they were followed up weekly for six weddetween April and October 2006. Malaria parasitaem
was determined microscopically, packed cell vol{P€V) was determined using a haematocrit, and @asm
iron levels by spectrophotometry. Stool samplesewsepared by the Kato-Katz technique and examined
microscopically for the presence and intensity magstinal helminths. Overall, 99% of the childreadh
malaria parasites while 53.7% were infected wititHSThe prevalence of anaemia (PCV 31%) and plasma
iron deficiency (plasma iron 50ug/dL) was respestiiy 43.4% and 50.2%. Of the worm-infected children
54.1% and 51.4% were anaemic and iron deficierges/ely. Following appropriate malaria and worm
treatment mean PCV increased progressively fro43t.5.24 to 35.23 + 5.04 and mean plasma irorideve
from 65.05 *+ 68.56 to 68.57 £ 84.05 on day 0 and4farespectively. The difference between pre-avst-p
treatment mean PCV was significant (P 0.05). Ondifigs indicate that malaria and helminth infecsion
have an impact on PCV and plasma iron levels. Toiexistence of these infections in this community
contributes to the severity of anaemia and ironcaefcy. The population has to be educated on dmefits

of prompt and proper treatment of these parasisieases.

6) Trypanosomatidae multiple genome alignment
Presenter: Sondos Smandistitut Pasteur de Tunis

The protozoan parasites such as Leishmania (L.miajofantum, L.braziliensis) and Trypanosma (Tziru
and T.brucei) infect millions of human and othemmaalians. Until now there are no vaccines availabie
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treatments present numerous inconveniencies. Genoand proteomic data concerning five
Trypanosomatidae genomes are available on Tritry(idip://tritrypdb.org). The first aim of this work is to
analyse these multiple alignments in order to ustded and interpret the relationships between ithe f
species, to identify functional genes missing franmotations and to identify Leishmania drug targets
candidates. Comparative genomic approach wouldostgopgenome annotation, function prediction, stafly
evolution between species and facilitates priongzDrug Target proteins. The coordinates of syieten
regions of the five Trypanosomatidae genomes weraaed from the adequate source codes in TritB/pD
L.major genome was split into 326 syntenic regiofise syntenic sequences were organized in files and
input to Multi-LAGAN (Brudno et al, 2003) for mufiie alignments, to better elucidate the concordamncke
divergence between the parasitic genes. Gene &ndlie then curated using these alignments and thei
annotation TDRtargets database (http://tdrtargef§.to prioritize Drug Target proteins. The primaesult
shows that the closest species in evolutionary tamnL.major, L.infantum and L.braziliensis wheré¢as
T.cruzi and T.brucei are distant. They also shoe mhosaic distribution of some gene families such
cytochromes and kinases.

7) Characterisation of UB05, a dominant Plasmodiunfialciparum antigen
Presenter: Emily Tangi&lniversity of Buea

Introduction: The fact that no subunit vaccinerfmalaria has been licensed led to the speculatanotily a
complex vaccine will provide sustainable protectiagainst the disease. UBO05 (accession number
DQ235690) is an antigen of P. falciparum that waslier isolated in our laboratory by differential
immunoscreening of a 3D7 P. falciparum gene expmedgbrary using sera from partially immune and
subceptible subjects living in Bolifamba, the endearea under study. Methods: The gene was anyblifie
from purified phage library (?ZAP) by PCR and swloeld into expression vectors. Amplification waals
done from field isolates using specific primersdentify polymorphic forms. Using bioinformaticsais we
predicted the molecular weight and the open reaffarge of the antigen. The secondary structurealss
predicted using profile network prediction Heidelprand the InterProScan softwares. Results: The gen
exhibited polymorphism after amplification from llesamples with sizes of 500bp and 250bp on the gel
UBO5 was found to polymorphic in 54.8 % of posite@ses examined. The predicted open reading frame
coded for 119 amino acid residues with a prediotetecular weight of 13.7 kDa. It had two transmeamiar
regions, a signal peptide, an N-glycosylation sée, N-myristoylation site and three proteinkinase C
phosphorylation sites. It was predicted to be &mlpha molecule composed of 63.9 % alpha helices a
36.1% loops. It is 69% rich in A/T.rnConclusionrnQiBis a dominant dimorphic antigen most likely to&
transmembrane protein probably involved in transtirame regulatory activity.

Search and design of vaccines and drugs

8) Psidium guajava leaf extract showed anti-trypansomosis activity
Presenter: Oluyomi Adeyeniells University of Technology

We had earlier reported that aqueous extract frogu&ava leaf showed activity against blood stréams

of trypanosomes in rats experimentally infectechwhfrican trypanosomes (lafia strain). In this stude
have investigated the activity of two guava plartraets in an Alamar Blue viability assay for both
T.b.brucei and HEK293 cells. The estimated IC5Quimiatd for sample E1 was 48.94pug/mL + 1.52 pg/mL
for three biological replicates (Fig.1A). The esibed IC50 for sample E2 was 6.33 pg/mL + 0.58 pgfonL
three biological replicates (Fig.1B). Extract E2swestimated to have 7.7 times greater activity resgai
T.b.brucei than E1. The cytotoxicity assay in HER2®Il viability showed that Sample E1 was 24.16% =+
.28% active (Fig 2A) and sample E2 was 30.05% ¥%.2ctive (Figure 2B) at a final assay concentratio
of 238.10pug/mL. Reference compounds were also setkei conjunction with the extract samples and the
IC50 estimated for pentamidine, diminazene and mpyoin were 3.45nM, 38.55 nM and 54.70 nM
respectively for the Alamar Blue T.b.brucei asdaig.(3A). The estimated IC50 obtained for puromywas
58.56nM for HEK293 cells in the Alamar Blue asskig( 3B). The activity displayed by the two extsagil
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and E2 further supports earlier report thereforese@mmend for further chemical analysis of theats to
determine the activity and corresponding cytotdyiof compounds responsible for this activity.

9) Bioguided antinfectious activity studies on thre indigineous medicinal plants
Presenter: Ozadheoghene AfieroNational Institute for pharmaceutical Research @el/elopment

Alcoholic extracts of three indigenous medicinahmik; Ximenia americana, Syzigium guineense, and
Gmelina arborea where screened against gram negslmonella typhi and gram positive staphylococcus
aureus using the agar dilution method. A dose digr@nantibacterial activity was observed for alirasts.
bioguided fractionation, and phytochemical studiegealed the presence of phenolics compounds as the
active principles

10) Cotrimoxazole resistance of Streptococcus pnewmiae and commensal streptococci from
Kampala, Uganda
Presenter: William Buwembadjakerere University

Trimethoprim sulfamethoxazole (cotrimoxazole, CiXused frequently as part of standard medical foare
people living with HIV/AIDS in Africa. The mechamiss of resistance to sulfonamides and trimethopnim i
commensal streptococci from Uganda were determigmedl compared to S. pneumoniae. Commensal
streptococci showing high-level resistance to omtxazole were cultured and analysed for speciattitgie
and polymorphisms in the genes coding for dihydragste synthase (DHPS) and dihydrofolate reductase
(DHFR). Seven isolates of S. pneumoniae from bleod cerebrospinal fluid (CSF) were similarly
examined. There was considerable polymorphism th B&HiPS and DHFR. In DHFR, the mutations E20D
and 1100L were present in all sequenced isolatdserOnutations such as L135F, and different suligiits

in D92, were frequent. The most common DHPS vasidad 2 serine residues added after amino acidr60,
arginine and proline added after amino acid 5%&ddition, 3 new insertions/substitutions were fauHukere
were no obvious differences between the mutatidtepes in S. pneumoniae and commensal streptococci,
suggesting that the chromosomal mutations have Bpegad by transformational interchanges of DNA
among related organisms.

11) Drug resistance observed in Novel Strain of Pémodium Falciparum
Presenter: Centdrika Datelsckson State University

Plasmodium falciparum is the single-celled eukacyparasite responsible for the most lethal forrhuwian
malaria. It is transmitted by the female Anophetessquito. Plasmodium falciparum is more prevalent i
sub-Saharan Africa than in other regions of theldvdidespread drug resistance contributes to anuan
mortality rate of 3 million. This project charadis parent (W2) and mutant (I55S) resistant sir&in
determine factors contributing to differences inglresistance. Cultures of P. falciparum, W2 afu$Slwvere
grown in human erythrocytes and plated on eightei-plates in the presence of drug compounds: AQ-13
B4, Chloroquine, Quinine, and Mefloquine in varyic@ncentrations, and a no drug control. Seven ks
they were taken off the drug compounds and cultfoeén additional two weeks or until 10% parasigem
was observed. W2 showed resistance to Chloroqaim |55S resistance to B4, as expected. Severat oth
compounds were found to be more effective agab®s than W2.

12) In-silico predicition of antimicrobial peptidesin Tsetse fly using profile hidden Markov model ad
support vector machine
Presenter: Musa Gabef@guth African National Bioinformatics Institute

Innate immunity has a primary role in protectingamisms from a diverse spectrum of microorganisms i
vertebrates and invertebrates. In insect vectdnghwtransmit parasites that cause major humaraadal
diseases, antimicrobial peptides (AMPs) play armss role in the innate immunity. AMPs are inddice
upon parasitic infections and involve in contrajliparasite development in the digestive tract anthée
hemolymph. Antimicobial peptides in insect are @wsd and can be grouped into four major families:
defensin, attacin, cecropin and drosomycin. In gnigect, we report a systematic approach for jotedj
AMPs based on family such as insect defensin, patrand attacin in Tsetse fly (Glossina morsitans).
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Tsetse is a vector that transmits the trypanosotties,agents of human sleeping sickness and animal
trypanosomiasis, which is predominant in the suba®mn Africa. This vector is of medical and ecoromi
importance. We adopt two approaches to predictreertbbial peptides in Tsetse. Firstly, we emplogfite
hidden Markov model rnwhich classifies analogs gfaaticular family of AMP by creating profiles and
using these profiles to classify unknown sequenctes different AMPs families. Secondly, we appleth
support vector machine (SVM) which recognizes aladsifies AMPs based on amino acid composition,
dipeptide composition and amino acid features ak&lin AAIndex databasevw.genome.jp/aaindgx

13) Schistosoma spp: Potential of Dynein Light Chas as Vaccine
Presenter: Dr. Elijah GithuNational Museums of Kenya

Schistosomes are blood flukes that reside in humasenteric veins. The syncytial tegument of these
parasites represents a dynamic inter-phase thalateg nutritional and immunological interactiordvieen

the parasite and the host. Functionally importaatgins within the tegumet offers potential immuargets

in vaccine development. Dyneins motor proteinspgesent in schistosomes tegument and are impartant
the biogenesis and the maintenance of this syhldgiar. Previous studies had found that dyneihtlichain
subunit (sm10) to be a possible vaccine candidadeéramunolocalized it within the tegument. In thisdy

we have analyzed all the components of dynein lighains (dics) in schistosomes, viz L8 (sm10),
L7(roadblock) nd Tctex. We have further, charazestithe genomic and cDNA of the Schistosomes dics.
Results show that all the three dics are presefit mansoni and the cDNA libraries of S. haemaioténd

S. japonicum. We have an interest to clone andemgpa multi subunit vaccine that will be testedhirine

and baboon models.

14) In Silico B and T cell Epitope Based Transmissh Blocking Vaccine for Malaria
Presenter: Muriira Karalkenya Bureau of Standards

The biology of sporogonic development is sufficigmear to provide a rational design for develgpand
testing transmission-blocking vaccine candidatéss Ftudy targeted Pfg27 which is expressed through
the cytoplasm early after sexual commitment at al3@uhour. About 10% of the total cellular proteih
stage-ll gametocytes is represented by Pfg27 ktptbtein is not expressed on the surface membrane.
However, immunodominant peptides generated fronmtepsmmal degradation of this protein can elicit
strong T and B cell responses in the human hogR Pprotein sequence was benchmarked for B andl T ce
epitopes with on-line bioinformatics tools basedastificial neural networks (ann), stabilized matmethod
(smm) and average relative binding (arb) predictitethods available in www.immuneepitope.org. Pfg27
protein sequence was downloaded from NCBI websitedast search performed. The eluting parameters
were; all alleles, ?IC10 value and the top ten ITeg@topes. Also the immunodominant B cell epitopeas
generated. Both ann prediction and smm identifieel similar immunodominant epitope by the same HLA
A*0202 allele and was detected at third positiorally and similarly in; A*0201, A*0203, A*0206, A*@3,
A*06901 and *A0202 alleles. The epitopes were IKKIDLWVEQR found at position 149-161 and the
best T cell epitope was MLFDTYEYV. These two resigican be used to make a hybrid anti-sporogonic
stage vaccine which can reduce the transmissiéh tHlciparum in malaria endemic region by redudimg
mosquito infectivity.

15) Molecular and bioinformatics characterization d UBO05, a potential cocktail vaccine candidate
against Plasmodium falciparum
Presenter: Stanley Mbandputh West Province

A major obstacle to vaccine development againstnlaéaria parasite, which still remains elusiveths
identification and prioritization of antigens. TRe falciparum genome is predicted to code for 53&0es,

of which only 40% are known. It is likely that #fle critical components required for an effectine fong-
lasting sub-unit vaccine have not yet been idettif\We examined UBO05, a gene isolated in our gfoamp

a 3D7 cDNA library by immunoscreening. The UBO5 ulgetl amino acid sequence was homologous to 14
other protein sequence entries in databases. Tl sigmificant matches comprised derived apicongiex
ORFs from Plasmodium spp. (PF10_0372), Clostridspm., Theileria spp., Toxoplasma spp. and Bebesia
spp. genomes or ESTs. Sequence alignment reveadgreation in some amino acid positions within each
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of the protozoa genera suggesting that UB0O5 ankdoitsologues may play similar roles in these prcaozo
parasites. The sequences clustered into three rol@des constituting the various genera of Plasomdi
Clostridium/Toxoplasma and Theilera/Babesia. Exdeptthe truncated sequence from P. yoelli yoelli,
InterProtScan and SignalP analysis predicts a 2Bamacids long N-terminal leader sequence. Other
predicted features included two transmembrane dgelgandwiching a conserved loop, two or three C-
terminal protein kinase sites, and an N-glycosgtagignal. Data at PlasmoDB showed few SNPs lintibed
introns and PCR analysis of field isolates from twgions in Cameroon reveals two forms of 500 bp an
285bp each. These finding strongly support thelireroent of UBO5 in the host-parasite interplay, &mas
requires further investigation.

16) Role of sodium-proton exchanger gene in quiningsistance
Presenter: John Okomb€EMRI/Wellcome Trust

Quinine (QN) remains the drug of choice in the tirent of severe malaria. However, emergence of
resistance to this drug has been documented anenggaphically diverse P.falciparum isolates. Thotlgh
precise mechanism of Quinine resistance is stitlear, genetic analyses and Quantitative Trait (QdiL)
have demonstrated that the reduced sensitivity Umi@e is associated with Pfcrt, Pfmdr-1 (the 2 egen
associated with resistance to Chloroquine and djnmdased anti-malarials) and a third gene, Pfnhe,
encoding a putative sodium-proton exchanger locatedhromosome 13. We have proposed to investigate
on polymorphisms in Pfcrt (codon 76), Pfmdr-1 (cod®6) and whole sequence variation of Pfnhe in
relation with Quinine sensitivity profiles. We hawadapted in vitro for long-term culture 45 P.fabripm
isolates from Kilifi and analyzed their chemo-ségy profiles to Quinine and Chloroquine (as antrol).
Data are represented as drug concentration th& &0% parasitemia (IC50), using hypoxanthine
incorporation assays. Pfcrt and Pfmdr-1 were aealyzy PCR restriction enzyme technique while Pfnhe
sequenced using capillary sequencing method. Gipéme IC50s ranged from 8.61 — 215.59 nM with a
median of 54.94 nM. More than 70% were mutant attRfius were CQ-resistant with IC50 25nM. Quinine
IC50s ranged from 20 — 600nM with almost 30% hau@§0 250, an indication of substantial decrease in
Quinine activity. We are presently analyzing Pf&tmdr-1 and Pfnhe polymorphisms in associatiof it
vitro Quinine resistance.

17) Dynamics of insecticide resistance to pyrethrdiin Anopheles gambiae in southwestern Nigeria: A
five years survey (2002-2007).
Presenter: Dr. Isaac Oyewokgbcock University

The use ITNs and IRS are integral component of neatzontrol. In spite of the effectiveness, resisa
remains a challenge. Pyrethroid is class of insielgtiapproved for treating nets. Resistance hasgaden
Anopheles gambiae &amp; An. funestus. Resistancen@nly associated with reduced target site
sensitivity/metabolic resistance.We first reponpgdethroids (permethrin, deltamethrin) and DDT s&sice

in An. gambiae population in Nigeria in 2002. Thiwwed 100% susceptibility to permethrin, deltampth
lamdacyaloathrin and DDT. Between 2002 and 2006ptiesence Kdr allele was established only in the
molecular S form, the M form possibly has a diffégreesistant mechanism (metabolic??). In 2007, we
carried out bioassay, synergist and biochemicdlyaisaon resistant and susceptible strains of Amlgjae
s.s. Biochemical assays showed an increased Iévaboooxygenase but not glutathione-S-transferase o
esterase activities in the resistant mosquitoes.A R&ktractions, cRNA synthesis and labelling
reactionsrnwere performed independently for eadlobical replicate.rnTotal RNA was extracted from
batches of 10 three-day-oldrnadult female mosqgsitosing a PicoPure RNA isolation kitrn(Arcturus;
Biocomp Inc., San Francisco, CA, USA) accordingritite manufacturer&€™s instructions.Microarray
analysis using the An. gambiae detox-chip for esgimn of detoxifying genes showed five over-expdss
genes in the resistant strain as two cuticular gé8€LC8 and CPLC#), a cytochrome P450 (CYP32543),
sigma class GST (GSTS1-2) and a thioredoxin peamedTPX4) gene when compared with the susceptible
strain.However, CPLC8 and CPLC#, are cuticular gemat implicated in pyrethroid metabolism in An.
gambiae s.s. This presentation highlights chanyései resistance levels from2002-2007.
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18) The performance of a new methode in detectiorf Mycobacterium tuberculosis drug resistance
Presenter: Jean Claude Uwaktablissement publique de transport et de distidyut

Background: Tuberculosis is one of the leading eaafsmortality and morbidity in Rwanda . In 200 th
number of TB cases recorded more than doubled cadpa rnyear 1991. For carrying out well the cohtr
of tuberculosis especially multidrug rnresistandeetculosis (MDR-TB), the patients must be diagdcasd
treated timely rnin an effective way. Objective:nmare the REMA method with the proportion method
(Gold standard) rnmethod used to detect resistandeo reduce time necessary to detect M. rntulmsisu
drug resistance. Method: Sputum samples (44 staies) collected from new case and rnretreatemesa ca
in health districts since January to june of thary2007. Drug rnsusceptibility testing (DST) of l&des
against two first line drugs INH and RIF and rn@ezond line drug OFX was performed by proportion
method and by REMA rnmethod respectively on Loweinsfensen (LJ) and 7H9-S medium. Conclusion:
For INH a discordance of 5 stains has been obsdoyeREMA method rnthe sensitivity was 100% and
specificity 0%. The DST to RIF showed a sensitiviand specificity respectively of 100% and 40%.
Although the DST to OFX showed the rnsensitivityl apecificity each 100%. REMA method is simple,
less expensive and fast in obtaining results Tsiesteowed rna good sensitivity but specificity was good.
That why this research may continue rnnext mayeeits validation and implementation in DST sysiem
Rwanda.

Database and resource development for infectioussiiase research:

19) WCD, a clustering tool for dealing with short ead sequences
Presenter: Mario JonaSputh African National Bioinformatics Institute

New sequencing strategies produce vast amountsrgfshort read sequence data. The challenge thags ar
for existing algorithms to deal with 1) a delugedszfta, as well as 2) the different orders of mamisit
between Solexa and EST data. Word-based clustassng pre-assembly step has been shown to more
efficiently capture alternative expression tharegssy alone.rnrnWCD, a word-based clustering tbak
been tested with two separate datasets 1) glossinsitans ESTs: 124k sequences have been assentoled
16.4k transcripts, and 2) macaca mulatta ESTs & dhta: assembling 1.16M sequences leads to
approximately 15.2k transcripts and 370k singletd€D has been parallelized and shown to scaleavell
computer clusters. At present, WCD is being testedvery short-read Solexa data. The presence of
singletons in both glossina and macaque trascriggomay be the consequence of either 1) insufficient
sequence overlap or 2) truly novel transcriptss§ifging these singletons based on ‘best BLAST rhidy
further reduce sequence redundancy by assignirsg tsiagleton entities to existing transcripts, amfgm
them to be true novel transcripts.rnrnWCD has tskewn to be effective in dealing with large amouofts
EST and 454 data. The foundation is thus laid &tatdishing a pipeline that will be able to deathwery
short Solexa data as well. Data for glossina memsit can be obtained from GeneDB
(http://www.genedb.org/genedb/glossina/).

20) TparvaDB; a database to support Theileria parvavaccine development
Presenter: Paul Muhindrenternational Livestock Research Institute

Motivation: Despite sequencing and annotation & Trheileria parva genome, vaccine and diagnostic
development for East Coast Fever have been hindkredo lack of a user-friendly and specific T @arv
database. We sought to develop TparvaDB, to prawidemprehensive resource to facilitate researthen
development of an ECF vaccine by providing a singler-friendly database of all genome and relasgd d
for T parva.rnrnMethods: TparvaDB is based on teagsic Model Organism Database (GMOD) platform.
Data was migrated from the original Manatee animtadatabase, reformatted, and reconfigured to latgu
TparvaDB. The Apollo annotation workbench and a parative genomics pipeline were included to add
functionality to TparvaDB. TparvaDB will house figenome sequences, Expressed Sequence Tags (ESTs),
Massivelly Parallel Signature Sequencing (MPSSh,datccine candidate gene and other related data.
TparvaDB will consists of a web page generatedgugie Web Development Kit, a database implememted i
PostgreSQI using the Sequence Ontology (SO) dridfeado schema. T.parva Genomic EST and MPSS
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data. TparvaDB will incorporate the Apollo annatativorkbench to facilitate subsequent online artimta
The database will be designed to integrate daten fodther apicomplexan species such as T. parva
(Marikabuni) to facilitate comparative analysis.

21) AFRI-VARIANTS: A database of African human gendic variants
Presenter: Dr. Victoria Nembawaténiversity of Cape Town

Accumulating evidence suggests that African humgputations are characterised by high levels of gene
diversity. Given the heavy disease burden and t@anis in drug responses specific to Africans, genet
variants are likely to be a common and importanta® of such phenotypic diversity. Numerous smedlles
studies and more recently, genome-wide studies fitalhs have been published, aimed at genotyping
and/or unravelling the genetic basis of medica#levant phenotypes and other important phenotypes.
However, progress has been slow and datasetsoaeel stisjointedly and in an unsystematic manneer&h

is need for a centralized database dedicated tdogating genetic variations and their associatitonthe
phenotypic diversity in African populations. We kagleveloped AFRI-VARIANTS, a database of genetic
variants present in Africans. Firstly, we used texhing algorithms to compile previously published
research based on small-scale association studiesedn genetic variants and medically relevant
phenotypes. Secondly, based on results from gendde-genotyping studies that lack phenotypic
characterisation, we used computational tools aridigly available datasets to predict the likelypimat of
each genetic variant on protein function, gene esgion and mRNA splicing. Information such as ellel
frequencies, ethnic groups and sex is includedéndatabase. In future, AFRI-VARIANTS will be made
publicly available via the internet, with an optifom researchers to upload their own datasets. Mieijpate
that this database will be invaluable in facilibgtitranslational genomics, where African-speciféciants
can directly influence the medical field and headtlicies in Africa and for individuals of recenfrisan
ancestry.

22) Prioritizing medically relevant splicing polymaphisms
Presenter: Dr. Victoria Nembawaténiversity of Cape Town

Accurate mRNA splicing depends on multiple reguiatsignals encoded in the transcribed RNA sequence.
Many examples of mutations within human splice tauy regions that alter mRNA splicing qualitative

or quantitatively have been reported. Allelic diffieces in mRNA splicing are likely to be a commaonl a
important source of phenotypic diversity at the ecolar level, in addition to their contribution genetic
disease and pharmacogenetics. However, becausenplaet of a mutation on the efficiency of mRNA
splicing is often difficult to predict, many mutatis that cause medically relevant phenotypes ttraug
effect on splicing are likely to remain undiscowerin previous a study, we combined a genome-wid@ s
for sequence polymorphisms likely to affect mRNAligpg with evidence from publicly available
Expressed Sequence Tag (EST) and exon array dhta.g&nome-wide scan uses published tools for
polymorphisms located within donor and acceptoiceptites, branch points and exon enhancer elements
From the genome scan, we identified 30,977 canglisialicing polymorphisms. For 1,085 candidate spiic
polymorphisms, the difference in splicing betwe#taraative alleles was corroborated by publiclyikakde
exon array data from 166 lymphoblastoid cell lingased on this dataset, our current aim is to nuglkeeof
publicly available functional datasets and databadedisease and pharmacogenetic genes to idemtidy
prioritize novel splicing polymorphisms that cobtrte to disease susceptibility and responses gsdive
anticipate that results from this prioritizatiorogact will provide an extensive resource of medjceglevant
SNPs that would be ideal candidates for furtheegrpental exploration.

Molecular epidemiology and evolution of vectors pditogens and hosts

23) A Stochastic Model for HIV/AIDS Progression
Presenter: Olalere Alabjniversity of Nigeria, Nsukka

In HIV/AIDS treatment, there is need for physicitmuse realistic and interpretable tools in theiiyd
medical care of patients. In that sense, semi-Magkocess seems to be suitable to model the HIVBAID
progression. In this paper, a Homogenous Semi-Maitodel (HSMM) in discrete time is introduced and
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defined. The HIV/AIDS model considered is basedC@¥ count levels and this multistate model is maide
four immunological states. The result of the expedaluration by means of renewal time in a statevsho
that an infected patient spends smaller time in&fDll blown stage than other immunological stages.

24) Phylotype: a new method for phylogenetic charder mapping. Application for the indenfication
and characterization of HIV-1 transmission chains
Presenter: Dr. Francois ChevenD

Evolution pathways study is a challenge and in®Iv@nual and time consuming techniques. The process
involves alignment of sequences, the constructiophglogenetic trees and manual inspection of tkest

for the identification of clusters associated tdtipalar phenotypic characters. We develop a metifadhta
typing to detect such clusters and for example lemgathe identification of emergence of new straivith a
particular epidemiological or therapeutic charatédur phylogenetic character mapping method use a
rooted phylogeny of strains and phenotypic traitkkdd to these strains (natural history, ethology,
epidemological, biogeography, taxonomy...). A fegtp of the method consists in the use of pargmon
infer ancestrals characters. A second step corigidise identification of phylotype, eg subtree/estcal
characters associations, by using combinatorial satistical criteria. Combinatorial criteria ensuhat a
phylotype contains enough strains with a given atigr as the subtree root, and it does not contams
many different internal sub-clusters. Statisticdlecia combine genetic homogeneity and separaflovo

HIV datasets were used in order to validate thauraoy of the phylotyping method. The first dataset
contained previously defined HIV-1 transmissioniohaThe second dataset contained HIV-1 sequences
sampled in the U.K. Our method could identify atbyious defined transmission chains and was resiglens
for the identification of 8 new transmission chawish more than 10 HIV-1 sequences each in therggco
dataset.

25) Comparison of two molecular genotyping methodsfor the monitoring of drug-resistant
Plasmodium falciparum
Presenter: Dr. Antoine Darlalaria Research and Training Center

We compared two molecular methods of monitoringsifladium falciparum drug resistance in the field.
Nested PCR followed by restriction digestion (PCR:-R) was compared to PCR followed by P32 radio
labeled dot blot hybridization (PCR-Dot Blot) fdnet detection of Plasmodium falciparum chloroquine
resistance transporter (pfcrt) polymorphisms. DNésvextracted from parasite containing blood drietb o
filter papers. Assays sensitivity, specificity, tagme and ability to detect minority strains iolyclonal
infections were compared. We also detected pfcploiygpe at codons 74-76. A total of 192 samples
collected in Pongonon, Mali were included. We fotimak the frequency of the mutant allele 76T ofrpiic
Pongonon was 33.3% by PCR-RFLP compared to 59.4R-Dot Blot (p 0.001). PCR-Dot Blot detected
52.6% of mixed (polyclonal) infections of against.2% for PCR-RFLP (p 0.001). On a set of eight
haplotypes investigated only two haplotypes (MNKIdBT) were present. The cost of genotyping of a
sample by the PCR-dot blot was 3 times higher floarPCR-RFLP. PCR-Dot Blot required 4 to 6 more
time to perform than the PCR-RFLP. In conclusior, found that PCR-Dot Blot was specific and more
sensitive than PCR-RFLP. However it is a laboriand cumbersome procedure that should be reserved fo
specific indications.

26) Evaluation of in vitro sensitivity of field P. falciparum isolates to chloroquine,
monodesethylamodiaquine, luméfantrine and dihydroatémisinine in three villages in Mali.

Presenter: Dr. Aly KodioMolecular Epidemiology and Drug Resistance Unit,|&fia Recherch and
Training Center

The purpose of this work was to assess the in sgreitivity of field P. falciparum isolates to afbquine,
monodesethylamodiaquine, luméfantrine and dihydeozisinine in three villages in Mali. We conducted
prospective study from November to December 2005ulnjects aged 6 to 59 months. During the in vivo
clinical studies, 59 isolates of P. falciparum weotected to Kollé, Bancoumana and Faladjé wetkided,

we had 47 successful pLDH test. The clinical issdavere analyzed by pLDH ELISA test. We used nested
PCR followed by enzymes restriction on Pfcrt K7&hegs, PfATPase 6 S769N and Pfmdrl N86Y. The cut-
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offs to chloroquine, to monodesethylamodiaquineydtantrine and dihydroartémisinine were estimated t
be 100 nM, 80, 150 and10 nM, respectively. Theyammbf IC50 geometric means revealed: for chloiogu
143.94, 156.55, 163.76 nM in Bancoumana, Faladjél #wllé respectively (P = 0.630). For
monodesethylamodiaquine 34.26 nM 33.25 nM, 36.68mM®ancoumana, Faladjé, Kollé respectively (P =
0.575). For luméfantrine 10.65, 7.95, 16.79 nM ianBoumana, Faladjé and Kollé respectively. For
dihydroartemisinine in Bancoumana, Faladjé and &o#ispectively 0.69; 0.81; 0.85 nM (P = 0.551). The
rates for Pfcrt 76T were in Bancoumana, Faladjd|é&i@spectively 75%, 78.6%, 76.2% (P = 0.975). The
prevalence of Pfmdrl 86N in Bancoumana, Faladjékaild were 91,7 %; 100 %; 90 % respectively. No
point mutation was observed at PfATPase 6 S769N. Mhnodesethylamodiaquine, dihydroartemisinine,
and luméfantrine keep their in vitro efficacy agairP. falciparum isolates but chloroquine remains
ineffective in these three villages.

27) PINHE polymorphisms and Plasmodium falciparum ensitivity to quinine in Mali.
Presenter: Aminatou KonBamako

Quinine is the drug recommended for severe mateg@ment. The mechanism of P. falciparum resistanc
to quinine is not known. Recently Ferdig et al dibsd that genetic loci on several chromosomes beay
involved, including polymorphisms in a Plasmodiuafciparum Sodium-Hydrogen Exchanger (PfNHE) on
chromosome 13. Prospective in vivo study was catediin two hyperendemic villages in Mali to assthes
quinine in efficacy: Kollé and Faladie. Consenttages of non-per os malaria were included, treatdd
quinine standard doses of 5 days during 28 daysewolip. Molecular markers of polymorphisms msp1,
msp2 and CA1 have been used to distinguish rectedes from new infections. Overall 83 patients were
included for Kolle, 86 patients for Faladie. Mol&ucorrection showed 100% of ACPR in two villages.
Alignment of sequenced ms4760 microsatellite albwes to establish the prevalence of microsatellite
resistant form in post treatment parasites whick imareased for both villages compared to the jiags
collected before the QN treatment. Faladie’s sam(ie54) showed statistical difference between gitas
collected before and after Quinine treatment (PLYORsher test. Kolle’s samples (n=53) also showed
significant difference (P 0.01). 10 new variatidrave been found in the two village’s parasites paimns

for ms4760 microsatellite. 50% of day 14 reinfestigpresented ms4760-1 and from patients presedding
21 parasitemia and positive PCR by day 14, twogtsitive PCR at day 7 showing that ms4760-1 passit
may be present when the QN was residual at dayl Tray selected less sensitive parasites.

28) Determination of G6PDPolymorphsim and their efécts on specific IgG responses along the Rift
Valley region in Northern Tanzania
Presenter: Beatus LyimgCRI/ KCM College

This was a cross sectional survey that was designddtermine associations between G6PD deficiandy
IgG responses to malaria antigens. This studysadsght to investigate the influence of G6PD deficieon
malaria anemia. Genotyping for G6PD deficiency wase by using PCR-amplification followed by a
hybridization step using sequence-specific oligéentde probes (SSOP) specific for the SNP variants
guantified by ELISA, was used to detect G6PD polgphtsms. ELISA was used to detect the specifid tota
IgG responses to AMAL and MSP1-19. Results frompifesent study show no statistical different in-ant
AMA1 and anti-MSP1-19 response among the G6PD gerst (?2=4.461and P=0.107 for AMA1 and
?2=3.69 and P= 0.158 for MSP1-19). Despite theradesef statistical difference, general individualghe
normal (wild-type) genotype were most seropositompared to the other genotypes, indicating th& 56
deficiency suppresses IgG response to malariaeargtigrhis general conclusion has useful implication
malaria vaccine trials in the presence of G6PD molgphisms. Hb results shows that 92.5% (185/200) of
individuals were non anemic where by out of the anamic 185 individuals, 91.8 % (170/185) were G6PD
normal, 5.4 % (10/185) were G6PD heterozygous and®(5/185) were G6PD mutant. This difference was
however not statistically different.

29) Mycobacterium tuberculosis spoligotypes not iddified in SpolDB4 of isolates from tuberculosis

patients in Bamako, Mali
Presenter: Dr. Mamoudou Maiddamako
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Background: Pathogens of the Mycobacterium tubesisiicomplex (MTBC) are the causative agents of
tuberculosis (TB) and remain one of the leadingdtibus killers in Africa. Presence of differemtdages of
Mycobacterium tuberculosis has been describedfferdnt parts of the world. This study determinkd t
new strain lineages identified in Bamako and tluiaracteristics.MethodsFrom June 2007 to December
2008, 102 sputa smear positive patients and tdstedHlVV were recruited. The diagnosis of TB was
confirmed by culture and Accuprobe test (GenProBa® Diego, CA, USA). The MGIT (Mycobacterium
Growth Indicator Tubes) AST SIRE System (BD, BBL™GM ™, Maryland, USA) was used for
antimicrobial sensitivity testing for Streptomycitsoniazid, Rifampin and Ethambutol. Spoligotyping
(Isogen Life Science®, Netherlands) was used tatifjethe presence of those isolates in the intéonal
spoligotype database (SpolDB4). Results: Amongdblates, 29/102 (28.43%) weren’t present in SpelDB
Of these, 17 (58.62%) were Mycobacterium tubergsilaad 12 (41.38%) Mycobacterium africanum. Nine
(31.035%) were associated with HIV and 2 (6.90%)ewklultidrug resistants. Conclusion: These data
confirmed the high genetic diversity of M. tubelsis complex in the world and especially in Afrighich

is an endemic area for tuberculosis. More inveitiga are needed there to make the map of theramst
distributions.

30) Facteurs immuno-génétiques responsables de laiance des parasites chloroquino-résistants
Presenter: Dr. Hamidou NiangaBamako

Les parasites intrinsequement résistants sontré@snn vivo par des facteurs inconnus liés a I'hematiou

aux parasites. Pendant les saisons de transmi2em et 2007, 293 sujets d’au moins un an attelots
paludisme non compliqué traités avec la chloroquehel40 porteurs asymptomatiques de Plasmodium
falciparum des mémes groupes d’ages mais sans dwaitement ont été enrélés a Pongonon, Mali. Les
génotypages de Pfcrt pour l'identification des paes mutants et des polymorphismes de MSP2, MEP1 e
CAL pour distinguer les réinfections des recrudeses ont été réalisés.rnrn Les taux de clairancesipaire
étaient de 93,1% et 47,4 % respectivement chepaksiéens et chez les porteurs asymptomatiques (P
0,001). Les taux de clairance étaient de 91,3%2842100% respectivement chez les paludéens déss-mo

5 ans, 6 — 10 ans supérieurs a 10 ans ; 36,1%%5483 75% respectivement chez les porteurs
asymptomatiques de mémes classes d’ages (P Ol@&s) taux de I'élimination des parasites mutanteita

de 33,3 %, 56,3 et 83 ,3% chez les asymptomatidees mois — 5 ans, 6 — 10 ans, et supérieurs @40 a
respectivement. Les paludéens de 6 mois — 5 ansndvwa taux de 86,4% et les deux derniers groepes
avaient 100% chacun.rnrnL’age est un facteur détenmb dans I'élimination des parasites mutants. La
chloroquine jouerait un réle positif dans I'élimiitan des parasites mutants.

31) HIV-1 genetic diversity among HIV drug naive p@ulations of Nairobi, Kenya
Presenter: Anthony Nyamachlmmo Kenyatta Univserity of Agr. and technology

Background: In sub-Saharan Africa, where the effeftHuman immunodeficiency virus type 1 (HIV-1)
have been most devastating, there are multipleypabtof this virus. The distribution of differentlbgypes
within African populations is generally not linkéa particular risk behaviors. Thus, Africa is aepatisetting

in which to examine the diversity and mixing ofuses from different subtypes on a population basis.
Objectives: To determined the subtypes of Humanumodeficiency Virus -1 (HIV-1) circulating in a HIV
positive drug naive populations Nairobi, Kenyarnaibtials and methods rnrn78 blood samples were
sampled randomly and peripheral mononuclear cBIBMCs) separated. Total proviral DNA was used in
nested polymerase chain reaction to amplify 697bBp Pbl region. The PCR amplimers were cloned and
partially sequenced. Generated sequences weredlamd phylogenetically analysed using known refsze
subtypes sequences.rnrnResultsrnThe distributiculofypes in this population was as follows: suétyp
39(50%); subtype D, 8(10.25%); subtype C, 28(35;3)l CRF A1D, 3(3.0%). Based on the small sample
size, the 3.0% intersubtype recombinants deteaigdested, a higher levels in Kenya and in othetspar
Africa where are multiple subtypes. Conclusion: Gumalysis indicated that HIV subtypes in Nairobi
province of Kenya are predominated by subtypes Pdtection of high prevalence of recombinant forms
indicates viral mixing in among the population, §iby/ as a result of dual infections.

32) In silico identification of a novel SINE familyin Ixodid ticks
Presenter: Sonal Paté&lairobi

Page 45



Reassociation kinetics and flow cytometry datadaté that ixodid tick genomes are large, relativenbst
arthropods, containing 109 base pairs. The maeddsis for this is unknown. Using in silico teicfues

of sequence analysis, we have identified a novehllSINterspersed Element (SINE) with features of a
tRNA-derived SINE, designated Ruka, in genomic seges of Rhipicephalus appendiculatus and
Boophilus (Rhipicephalus) microplus ticks. The SINGs also identified in expressed sequence tag)(EST
databases derived from several tissues in fouriepexd ixodid ticks, namely R. appendiculatus, B.)(
microplus, Amblyomma variegatum and also the moigtadtly related Ixodes scapularis. Structure
predictions indicated that Ruka could adopt a tRiNIA that was, atypically, most similar to a sertRNA.

By extrapolation, the frequency of occurrence ia tandomly selected BAC clone sequences is consiste
with approximately 65,000 copies of Ruka in theaRpendiculatus genome. Real time PCR analyses on
genomic DNA indicate copy numbers for specific Rekidsets between 5800 and 38,000. Several putative
conserved Ruka insertion sites were identified 8T Eequences of three ixodid tick species basetthen
flanking sequences associated with the SINEs, atidig that some Ruka transpositions probably oedurr
prior to speciation within the metastriate divisiohthe Ixodidae. The data strongly suggest thas€Il
transposable elements form a significant compoagtitk genomes and may partially account for trgé
genome sizes observed.

33) An Eosimophil-specific receptor, EMR1 Mutationis associated with the clearance of Chloroquine
resistant plasmodium Falciparum Malaria in Malian children.

Presenter: Dr. Mamadou Tekekléolecular Epidemiology and Drug Resistance Unit|&fia Research and
Training Center

Host genetic and immunological factors may be imedl in the clearance of drug resistant falciparum
malaria. The aim of this study was to charactegiepetic factors responsible for the clearance cdgies
carrying the chloroquine resistance conferringt&f6 T mutation. We conducted the 14-day WHO inoviv
chloroquine efficacy assay in Kolle, Mali duringetf2002 to 2003 malaria transmission seasons. The
prevalence of pfcrt K76T prior to chloroquine treant was determined by nested PCR and patients
carrying mutant parasites identified. Human genatialysis was done on 131 patients harboring parasi
with pfct 76T of which 64 cleared their parasitdgeachloroquine treatment. We genotyped 67 human
Single Nucleotide Polymorphisms (SNPs) from 15 olweomes, selected from known candidate gene
variants from the growing list of cytokines and etiimmune mediators that are thought to be invoimed
malarial pathogenesis, together with their receptand promoters in Oxford. Using the univariategts-
locus allele-based tests, we found a positive @tsoc between EMR1 (rs461645) (OR = 2.43; 95% @11

— 4.18; p = 0.00058) mutation and mutant paradgarance. There was a negative association between
EMR1 (rs373533) (OR = 0.43; 95% CI 0.25 — 0.73; £.60087) mutation and mutant parasite clearance.
This analysis indicates a strong positive assaridbetween EMR1 (rs461645) mutation and the clearan
phenomenon. The implication of these genetic fadtomutant parasite clearance will be discussed.

34) Polymporphisms on putative transporter genes & not associated with in Vivo parasite non
clearance after chloroquine treatment in Mali
Presenter: Dr. Mamadou WeRamako

Introduction: Plasmodium falciparum malaria remaing of the major causes of morbidity and mortatity
sub-Saharan Africa leading each year to the death million children. Pfcrt K76T mutation was
demonstrated to play a central role in the P. falezim resistance to chloroquine. It was shown$iiN®s on
ABC transporters may confer drug resistance inrsgweganisms. In a previous study, Mu and collabmns
located 49 genes encoding transporters in thelépdaum genome. SNPs on 11 of them showed sigmific
association with in vitro chloroquine resistancbe3e previous results are in favour of the hypathbsit
chloroquine resistance could result from a multgerocess, Pfcrt mutations being necessary but not
sufficient to acquire it. In the present study, aiened to find any association between SNPs on ABC
transporter and the in vivo parasite clearance aftloroquine treatment in Mali. Methods; We catrauit a
chloroquine efficacy study in the rural village K6llé, Mali in 2002 and 2003. Inclusion criteria i@ethe
same as described by the WHO protocols. Standatdloses of chloroquine were administered at 25%gg/
over three days. With enrolment at day 0, subjease followed actively at days 1, 2, 3, 7 and 14 to
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determine the treatment outcome. P falciparum DN&&S wxtracted from filter paper as described by Blow
and collaborators. The Pfcrt 76 T and Pfmdrl 86Yohgres were analyzed by nested PCR and the SNPs on
PfG30 and PfG47 by mutation specific PCR. The stpdytocol and informed consent document were
reviewed and approved by the ethical committeehef Faculty of Medicine, Pharmacy and Odonto —
Stomatology, University of Bamako. The data weaigtically analysed by Epi Info® and STATA. The
association between SNPs and therapeutic failuse dedermined using p-values &It;0.05 as significant
Results and discussion: A total of 196 childrerfesirig from uncomplicated malaria aged 6-59 months
were included and 54 of them, 27.5% failed to ttemtment at D14. The mutant alleles Pfcrt 76T and
Pfmdrl 86Y were associated with parasite non ctesravith p=0.00001 and 0.03 respectively. However,
the association of SNPs on PfG30 and PfG47 gen#s pérasite non clearance was not statistically
significant, p =0.43 and 0.57 respectively. Theidbgal regression analysis showed that the muaate
Pfmdr186Y contributed positively to the Pfcrt 76@rasites non clearance (p=0.02). This gene has been
already described as a modulator of chloroquinesteagce in several in vitro and in vivo studiesniro
different settings. However, the SNPs on PfG30 Bf@47 genes did not contribute to the parasite non
clearance. These data are consistent with thoselfby Cojean and collaborators in France and Amaers
with collaborators who found no association betw8blPs on eight genes and the response to eigbtetitf
antimalarials. Conclusion: In conclusion, our fimgs have shown a lack of association between SN0
new putative transporters genes and parasite manacice in children in Mali. But Pfcrt76T and PfagBY
alleles were associated with the in vivo paragite clearance in these settings.

Bioinformatics education, curriculum development-challenges and opportunities

35) Bioinformatics education, curriculum, challengs and opportunities
Presenter: Halid Abdallalst.John’s University of Tanzania

The potential growth performance of Bioinformatiosllected from hard working of scientist (Biology
scientists) in 31 years old past for the studynédimatics activities due to the biotic system.iBiormatics
technology up to date establishment and advance tlodé database program,computating
,Statistics,mathematics techniques and theoriesrfto solve a problems arising from the manageraadt
analytic data of biological studies. But this isedw the performation of two operations of sciéntdrder
which bring a new system of using educational mogy in bioinformatics which born from the backbones
of two scientific programs computer science progrars well as biological sciences programs. Theddim
born this new species was to bring information netbgy being a part of biological science, thisduese the
computer scientist and biologist despite inescapalifferences in the ways in which members of these
proffesional think.There is no doubt that the dfigdi curricula of bioinformatics must come fromrjts of
behaviour expectations of computer sciences aniddital studies with sistematics programs whichl wil
enable both part of this joints to work togethesnir one another. Efforts to es tablish the apphbcatf
information technology to the world of moleculaology is to open door of challenges to the mostrdist

to agree sharing of two partners branches to soivlgical problems. In order to have a full credit
understanding of biological processes-the biologistund few decades developed their scientific 9dea
utilized to get absolutely results/informations miblecule biology through the computer process and
analysis.

36) Reviewing the impact of regional student groupgn promoting the growth of bioinformatics in
Africa: An eastern Africa perspective
Presenter: Nelson Gichordairobi

Since its inception during the 12th internationahference on intelligent systems for molecular dxgl
(ISMB) and the 3rd European conference on compmuitati biology (ECCB) in 2004, the international
society for computational biology student cound¢$@B Student Council) has been on the forefront in
promoting the development of the next generationcafputational biologists by rnapplying various
strategies such as provision of scientific even&dworking opportunities amongst others. Key amtireg
strategies adopted was a provision for the estabkst of a regional student group (RSG) managed by
ISCB Student Council, to address the ‘local’ needsits members, which has seen the successful
establishment of over 9 RSGs with over 1500 meméaersss the world. RSG-Africa is one of such groups
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that was established and has seen a rapid growhthawnembership of over 500, necessitating its spb 5
RSGs; northern, southern, western, central andemasifrica. We review some of the milestones,
opportunities and challenges that have faced thesgps in Africa with the aim of deducing some loé t
best practices that could serve as a model to lopted in bioinformatics education and curriculum
development within the region. With the exceptidrachandful outstanding institutes and rnunivessitin
Africa which have incorporated bioinformatics/cortgdional biology into their research or curriculuting
continent has generally lagged behind in the faelchpared to the rest of the world.

37) Challenges faced by bioinformatics integratiorin the medical curriculum in developing countries-
Africa
Presenter: Dr Lukeman Shitt@wagwalada

Concern has been expressed about the integratibomiformatics, as a new emerging veritable tool o
molecular biochemistry and anatomy in the alreadyded educational curriculum of most medical s¢hioo
all over the world. Bioinformatics as a new emeggiield with lots of prospects no doubt has indeed
revolutionized the scientific world with its atteamtt promising futures. The challenges facing acéalém
teaching bioinformatics include the followings: kaaf basic bioinformatics facilities for learning most
medical schools in Africa; Lack of adequate anéhtd manpower/human resource personnel to man the
integrative program as the case may be; Lack ofjeate motivation/will power and the right mind-segt
towards setting up and integration of bioinformsiicto the medical curriculum, both at undergraduaid
post graduate levels; We suggest and make the reeadations: That the Governmental and Non-
Governmental Organization including the Universityithorities should be encouraged to support
bioinformatics researches as obtained in other Idped nations; Those integrative medical curriculum
development coverings all the various aspects ofnfirmatics should be vigorously pursued at both
graduate and undergraduate levels; That the varewnsres across the nations of Africa should form
networks to adequately co-ordinate the bioinforosatprogram and activities for optimization of
bioinformatics impacts; Above all, to ensure ingtrand continuity with overall development, thesenéed

for proper research funding and supports from #esbbped world such as staff exchange program $o as
embrace the full benefits of bioinformatics for theerall development of science and humanity iregain

Systems biology/functional genomics

38) Characterizing Transcription Factors of the Mahkria Parasite using a Holistic Probabilistic
Framework
Presenter: Ezekiel AdebiyGovenant University

Key among the challenges to be overcomed, to utatetsand elucidate the intricate biology of thediga
malaria parasite, is: identification of Plasmodidiaiciparum (P.f) proteins involved in gene reguigto
mechanisms. About one-third of the Transcriptiont&is (TFs) expected of the genome of the P.fwae
mined in an earlier work but without the knowleddehe corresponding binding sites. In this worle, mave
designed and preliminarily implemented and testefamework to mine for the first time the malaria
parasite TFs and their binding sites on a largees€ur approach has a three-phase work flow thiasists

at the high level, namely: Extract binding sitessilico validation of binding sites and mining TRad
evaluating and characterizing TFs and their comedmg binding sites. In Young et al. BMC Genomics,
2008, for the first time, in an appreciable meastiesv binding sites were mined and experimentally
validated, but they could not determine the TF$ bbivad with these sites. They showed that at teadysis,
GTACNTA is a valid binding site. This is similar wne of the binding sites: GTACCTA found at the
glycolysis pathway, to which we can easily deteenihe TFs that bind with it. We are completing the
implementation and testing of the above framewdiigh score TFs and their binding sites will be
experimentally validated. We consider in this wdiked length binding sites, we plan extending our
framework to consider variable length binding sitethe very near future.

39) Simulating the Efflux Model Process of Chlorogine in the Plasmodium Falciparum Resistance
(PfCRT) Mechanism
Presenter: Marion AdebiyGovenant University
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Chloroquine (CQ), cheap and long history antimaldras failed in the treatment of malaria. This work
sought to simulate the CQ efflux models of thestesice mechanism(s) of the human malaria parasite.A
understanding of the molecular basis of CQ resigtas a stage and a pivotal aspect in an effodetose
strategies that prevent the emergence of resistantt@s first line antimalaria drug. We used thaque
biochemical pathway of Plasmodium falciparum (Plasye version 11.6 2007), which CQ targets to deduce
the resistance mechanism(s) deployed by pf dutiegactive efflux process. PfCRT associated with CQ
resistance parasites might act as a channel angporter of CQ, thereby reducing steady-statenaglation

of CQ in the food vacuole. The two efflux models &) Channel model is a channel that enables pabéal

CQ to leak out of the food vacuole down its eletiemical gradient i. e. an acceptable model forldhe
accumulation of CQ in the CQR parasites and (ignBporter model is an active efflux transport syste
extruding CQ from the food vacuole. Netlogo softvayol was used in simulating both the channelthad
transport (carrier) models, the result revealsehgermore rapid efflux of Chloroquine in the fooacuole
and further suggests that CQR parasites have aaneett permeation pathway for CQ across the food
vacuolar membrane (Sanchez et al., 2007).Theseon®ethive a better understanding of how resistance
occurs during the efflux process, identifies uniqpathways as well as the important mechanisms P.f
deplores for resisting these anti-malaria drugs.

40) Malaria drug targets Pathway classification forpossible drug combination
Presenter: Tolulope Adeoy€pvenant University

We set up a graph based algorithm analyzing tleetstre of biochemical networks to infer differen¢ssch

as different paths) when exposed to changing misri@nd environmental conditions. Several sets of
metabolites were chosen as sets of products. Tremvestigated reaction was knocked-out (deleteaty

the network. The mutated network was investigatdlokei chosen products in each set could still loelpced

or not. We compared the number of products thatdcbe produced in the wild-type network and the
mutated network. The difference in the numbers gavensight to whether the investigated reaction is
essential or not. We identified 46 essential reacti Gene expression analysis was done on thegmatiez
reactions. We identified 19 highly expressed enzigwaactionsrnThe KEGG database was used to vetrie
the pathways of each emzymatic reaction of theigied drug targets. The targets were grouped aowprd
to their pathways. We identified appropriate intdks/drugs for all the 19 predicted drug targets. fatther

did gene expression analysis of the 19 predicted) dargets. The reason behind this is to identify t
possibility of two or more enzymatic reactions live initial groups overlapping with new group. Wankhit
could be reasonable enough to combine the drugsufdr possible drug targets because the drug rtemgkat
the parasite at the same time point in its lifdeyluring 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 AlSouth African National Bioinformatics Institute

Plasmodium, the causative agent of malaria, hasrglex life cycle between the mosquito and huméns.
encounters several obstacles at each of its davelofal stages and spatial transitions inside theqoito.
One of the major barriers is the midgut epithelicet, within which it is attacked by the mosquitarsate
immune system. During this stage, the number cdges drops drastically reaching a minimum, intitica

an existence of mosquito factors that regulate ldpweent of the parasite. MicroRNA (miRNAS) are a
recently discovered class of non-coding RNAs, whiebulate gene expression at the posttranscriptiona
level by binding to the 3? untranslated regiondJ@Rs) of their messenger RNA (mRNA) targets. Due to
this regulatory effect, miRNAs “fine tune” the pedt levels involved in numerous biological procasse
Currently, 66 miRNAs have been identified by ustognputational approaches and deposited in the miRNA
database (miRBase release 13.0, March 2009). Atstedy reported that four of these miRNAs dispthy
changes in their expression levels during Plasnmodinfection. Furthermore, they identified a rande o
genes up-regulated in the mosquito in responseviasion by the parasite. Among these, some genes we
direct targets of miRNAs, providing a functionalerdor miRNAs in controlling parasite infection the
mosquito midgut. rnrnin this investigation, prediot of the miRNA targets in Anopheles gambiae were
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performed with an integrated approach incorporatimgtional ontologies, biological pathways andedise
association by various target predication algorghihe results of this investigation will be disoed.

42) Bioinformatics applications for Bacteriophagesnd their bacterial hosts’ proteins analysis
Presenter: Ayman Elshayebl-Neelain University

Escherichia coli is usually harmless to the hastyetimes causes diarrhoeal and other diseasesriartsu

In the meantime, Staphylococcus .aureus is theecaiua wide range of different kinds of major anishon
pyogenic infections. The proteins of the bacterag#s and their bacterial hosts were separated ihg us
sodium dodecyl sulphate poly acrylamide gel elgdiovesis, the migration of each band was compared t
the migration of the protein standards of known enolar weights in the molecular ladder. The protein
profiles of the E.coli bacteriophage showed thregombands and the S .aureus bacteriophages showed
bands. Meanwhile, the E .coli protein profile shdvmne major bands, the molecular weight mass et
results analysis by the bioinformatics programmss-USCAN — IT and ImageJ 136b for protein profitds

E. coli bacteriophage showed three major bands milecular weight mass of 47, ??35 and 16 kilo @alt
and 34 and 20 kDa for S. aureus phage, the baBf kbDa was the common shared peak between the phage
and the bacterial host, this SDS-PAGE analysisihmr capsid component results in size from 47 348
KDa resembles 43.3% of total phage protein anddihgrotein corresponds to 12.7% with an appaséerd

of 27 KDa. The predicted size was 22.5 KDa, thislated to the lytic cycle of the bacteriophaged #neir
phenomenon in utilising the bacterial DNA in prageimanufacturing during their multiplication insittee
host.

43) Analysis of the Differences in the Metabolic Nevorks of Plasmodium species
Presenter: Funmilayo Fatunt@pvenant University

In this model, a graph concept was applied to coosbn of metabolic network using the data of
Plasmodium vyoelii, Plasmodium berghei, Plasmodiunabaudi, Plasmodium vivax and Plasmodium
falciparum from BioCyc version 11.6. Vertexes dexbfor the substrates and products of the reactinds
edges for the relationships of the vertexes. Caongecepresent the enzymes involved in the reastidhe
reconstructed network is regarded as an undiregtegh because we did not take into account of the
direction of enzymatic reactions. The concept @ldipoints organism (Rahman and Schomburg, 2006;
Fatumo et al, 2009) were used to estimate if reastiare essential for the Plasmodium species. In an
extended graph theory model load-points were défam nodes having a large number of k-shortesspath
passing through them indicating their high impactite metabolism (Rahman and Schomburg, 2006) €Thes
load-points were used for discriminating and gragpPlasmodium species.rnPlasmodium falciparum has
the highest number of reactions of 611.There arfe dfizymatic reactions common the all the species
Number of reaction in each of them. We identifiedesal common load enzymes to all the species. 1.0ad
points were detected which are only common to @algi species. These helped to partition the pasasi
into two groups reflecting their dependencies ® lbsts. This analysis shows that the differenetsden

the discovered biochemical networks of the Plasomadipecies are not only due to lack of knowledge bu
mainly because of the parasite-host dependencies.

44) Bayesian data analysis of genomic diagnostic enbarrays
Presenter: Dr. Richard NewtoRC

Genomic microarrays can be used to test clinicalpsas for the presence of pathogenic organisms. The
method is capable of providing more detailed infation than established tests, including informaton

the presence of mixtures of species or strainsthen relative abundance. Here we investigate tu@ d
analysis problems presented by such arrays ussggatyping microarray for Streptococcus pneumoame
an example. The technique presents a number ofdalgsis challenges. Noise is a problem, partibubs

low relative abundance, as is cross-hybridisatinrthe example discussed here there was a requiteime
distinguish between 91 strains (serotypes) of &imEgcus pneumoniae using a microarray containing
probes for 432 capsular genes. Each strain of #utebhlum contains a small subset of these 432 genes
ranging in number from 1 to 22. However many of strins have very similar combinations of capsular
genes, making it difficult to distinguish the idigyntof a strain in a sample, particularly when gample

Page 50



contains a mixture of strains. In addition someaf strains have identical complements of capsygaes
necessitating extra probes on the microarray whieve to be incorporated into the analysis. We ptese
statistical solutions to these analysis problemsetiaon Bayesian methods. The Bayesian approactednab
the development of a flexible and expandable sizgismodel, which produced a robust and highlyusate
analysis of the data.

45) Analysis of Plasmodium falciparum (Protozoa: Apgomplexa) Ookinete Transcriptome: A
Machine Learning Approach
Presenter: Isaac Njadilairobi

Plasmodium falciparum ookinete is the Anophelesguidnvasive stage of the parasite and an important
stage for genetic recombination of the parasitétleLis known about the biology of this stage. @&t
approximate 5000 expressed plasmodium genes, offigwaare known to be expressed specifically in
ookinetes, which could hold key to development @fei drugs and vaccines in a vector-based trangmiss
blocking initiative. A machine learning computatgmapproaches is being employed to provide ingigfiot

the transcriptome dynamics of this stage. This ggednvolves characterisation of unique featuregeoks
transcribed at this stage. The approach is to Bpalty examine regulatory motifs in upstream and
downstream regions of genes and codon and amimbuseige. This is being undertaken using available
microarray and other gene expression data. Firatlyaccurate predictive model for gene expression
profiling of this stage based on optimized critartbrough application of heuristic or determiniddiden
Markov Model (HMM) or Neural Network Algorithms (NNwill be developed. The predictive model from
this study will find applications in identificationf novel genes expressed in the ookinete stagetwdain be
targeted in development of transmission blockinggdrand or vaccines.

46) An Integrative Approach to Predicting and Validating Protein- protein Interactions in
Mycobacterium tuberculosis
Presenter: Kenneth Opdgniversity of Cape Town

Protein- protein interactions in an organism prevavital study subject in the sense that proteiediate
most if not all biological functions of an organisparticularly in prokaryotes. Data sets of profeintein
interactions identified by various methods, haveordy been published in numerous scientific jolsraut
also expertly curated and maintained. In this study integrate different protein data sources namely
protein domain data, functional association daté protein sub-cellular localization data to predietw
protein- protein interactions and to validate emgpt interactions for Mycobacterium tuberculosis.
Specifically, we: 1) perform searches in STRING ighhmaintains a database of, known and predicted
functional interactions for proteins) with M. tubatosis proteins as query proteins; 2.) download M.
tuberculosis proteins that have hits in the Intenghotein domain database; 3.) retrieve from thé IBB\ct
database proteins containing domains that have pemmen experimentally to interact, together whleit
interaction partners where possible; and 4.) ektkmown protein-protein interaction data from other
bacteria, and identify orthologues of these int@ngcproteins in tuberculosis. In addition, we predicting
the subcellular location for all M. tuberculosi®mins to determine whether potentially interacipags are
co-located. This data is then integrated to pregliotein- protein interactions in this organismpoovide
strong support to the validity of known- interacsobased on this evidence. Finally, evolution datthe
form of ratio of non-synonymous to synonymous (DE)Ds used to determine whether interacting pags a
co-evolving.

47) Novel normalization method for custom antibodyarrays
Presenter: Jean-Michel Safari Serufuiversity of Cape Town

Protein arrays offer a platform to assay the seiodd response of cancer patients to cancer
specificrnantigens and lead to the identificatiéramtigens expressed in cancer cells. However, isitiqu

of protein array data is subject to systematic hiab noise. Therefore, the data have to be norethbzfore
further analysis in order to remove patterns inregpion due to the systematic bias and to redecadise.
The novel normalization method presented here addsawithin array and between array normalizafitie.
method uses a composite approach involving botheatile and a total intensity normalization apptoand
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relies on housekeeping control antigens which asuraed to share an underlying common distribution
across the different blocks. The quantile apprassumes an underlying common distribution betwken t
housekeeping spot intensities and considers allspus in a distribution for the normalization posp
instead of using measures of central tendency. 8imbles the method to handle non linear effetéstaig

the housekeeping control antigens, thus within betiveen array normalization can be performed with
improved accuracy.rnrnThe method was validated @peoducibility experiment dataset, and was shtwn
significantly reduce the coefficient of variatiohantigen spots across all the 8 arrays of the raxeat by
29% on average and to stabilize the inter-arrayfficaent of correlation around 0.80. The ratio-insgy
plots allowed us to visualize the reduction of thastifact effects. This method offers the beneidftbeing
easily implementable and providing flexibility taundle outlier housekeeping spots better.
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