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Summary of initial goals

• Short/medium term: 
– Store H3Africa data & enable submission to EGA
– Build human and computing infrastructure
– Train in bioinformatics theory and techniques
– Apply techniques to data, with skills transfer

• Long term:
– Provide African repository of data (internal use)
– Build network of bioinformaticians and data 

analysers
– Train bioinformatics academics and support staff 

in H3ABioNet and H3Africa projects



What’s new?

• H3ABioNet and SAB consortium meeting

• Infrastructure progress

• H3Africa archive

• New training activities

• Research projects



H3ABioNet GA and SAB meeting Morocco



Developing computing infrastructure

• Rollout of computing equipment to nodes, 

complete now, except Sudan

• Several nodes now have computing facilities

– Use H3ABioNet helpdesk to get info and access

• Developed documentation for sys admins

– Useful for anyone investing in computing 
equipment



System Administrator Assistance

• Developed a workflow to determine the hardware 

required based on the nodes research

• Developed server installation documentation

• Developed preferred list of bioinformatics 

applications based on survey 

• Developing server security and best practices 

documentation

• Future development of a server monitoring best 

practice documentation



H3Africa Archive

• Submission of H3Africa data is a funder requirement

• Estimated overall storage capacity of 500TB

• Architecture modeled on EGA system, components:

• Landing area
– datasets are encrypted by submitter

• Vault area
– Focus on security, data only ever decrypted in Vault
– All access and operations are logged
– Analyses are limited to

• QC validation
• Checking EGA file format requirements
• H3A metadata validation

– Can assist with additional analyses, but only by agreement with PI

• Archive area
– Purely for storage, no processing
– encrypted files are mirrored to a separate physical location



H3Africa archive submission process

1) Register project with the Archive
• Submit:

– Submission timeline
– Blank consent form, ethics clearance numbers
– Estimated sample count 
– What phenotype data

• Will be collected by the project
• Will be submitted for H3A storage
• Submitted to EGA

• Will be assigned EGA accession numbers for project and samples

2) Raw sample and phenotype data are submitted according to 
timeline
• Datasets are validated by H3ABioNet
• After grace period (9 months), submitted to EGA
• Access to data pre-EGA submission is only via project PI
• Access to data in EGA only via DBAC



Submission to EGA

• H3ABioNet will assist with submission of datasets to 

EGA

• Developing guidelines for the data submission 

requirements, formats and labelling of data and 

meta-data for submission to EGA to provide to the 

H3Africa projects

• Regular monthly meetings will be scheduled with 

EGA

• H3ABioNet staff to spend time at EBI in Feb



Data transfer (1)

• Traditional transfer methods such as FTP are not 
optimal for large datasets

• Globus Online (GridFTP) and Aspera use different 
protocols, and are more reliable and secure 

• E.g. 16GB dataset from EBI to UCT
– FTP: 22 Mb/s

– GridFTP: 220 Mb/s

• Recent transfer experiences
– Genome and exome datasets from 3 different sites in the 

US

– 24 full genomes between 2 H3ABioNet nodes (UCT, 
WITS)

– Microbiome data from JCVI

– RNASeq data from Qatar to UCT to Bulgaria

– 1000 genomes subset (7TB)



Data transfer (2)

• Globus Online (GO) Deployment

– Assisting nodes with deploying Globus Online -will be 

the default data transfer mechanism for transferring 

data to the archive 

– Need contact and location of where data will be 
coming from

• Netmap project -Document network topology / 

bandwidth between H3ABioNet node and non-

African sites (JCVI, NCSA, EBI, NCBI)



H3ABioNet help desk

• http://www.h3abionet.org/support/help-desk

• Managed by 15 volunteers with experience and expertise in 
Bioinformatics and Genomics.

http://www.h3abionet.org/support/helpdesk-reps

• Easy to use web-based system 



Developing skills: Node assessment

• Protocols and practice data in place for GWAS,NGS 

& 16sRNA metagenomics
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Developing skills: Node assessment

• Protocols and practice data in place for GWAS,NGS 

& 16sRNA metagenomics

• 1st node completed assessment

– Wits node



• Hosted Data Management workshop

• Metagenomics workshop Abuja

• Trained >230 people directly

• Placed interns –internships available*

• NGS Train-the-trainer program with EBI

• Ongoing evaluation of online courses

• Wordpress sites available for all courses –many have 

recorded lectures

• Progress on African Bioinformatics Education Committee 

activities

H3ABioNet training activities
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Workshop Name Period / location Number of people trained

Grants management May 2013 – South Africa 19

Technical (Sys admin) workshop June 2013 – South Africa 18

Train the Trainer workshop July 28th – Kenya 21 (6 participants from H3Africa projects)

eBioKits workshop August 2013 – Kenya 26 (some local student participants from ICIPE)

NABDA visual analytics workshop August 2013 – Nigeria ~ 20 participants (10 H3ABioNet, 5 H3Africa)

Curriculum Development workshop March 2014 – Botswana 25 (6 H3Africa participants)

Introductory Bioinformatics workshop March 2014 – Ghana 36 participants

GWAS workshop (part funded in 

conjunction with AWI-GEN)

April 2014 – South Africa 28 participants from various funding streams (H3ABioNet

had 5 participants)

Postgraduate workshop April 2014 – Nigeria 26 (3 H3Africa participants)

Data management workshop June 2014 - South Africa 33 participants (19 H3Africa)

Intermediate Bioinformatics workshop July 2014 – Ghana 36 participants

Metagenomics data analysis workshop July 2014 – Nigeria 21 participants



• Hosted Data Management workshop

• Metagenomics workshop Abuja

• Trained >230 people directly

• Placed interns –internships available*

• NGS Train-the-trainer program with EBI

• Ongoing evaluation of online courses

• Wordpress sites available for all courses –many have 

recorded lectures

• Progress on African Bioinformatics Education Committee 

activities

H3ABioNet training activities



African Bioinformatics Education Committee

• Members within H3ABioNet, H3Africa and 
others

• Aim to provide:
– Support for starting new degree programs

– Relevant documents and processes

– Curriculum and content development

– Match making for regional groups

– Identify lecturer availability/limits

– Online materials

– Train-the-trainer



ABEC websites



ABEC websites



Upcoming training

• Metagenomics course (Dec) - Mauritius 

• Technical workshop I and II (Jan/Feb) -
Pretoria

• Introduction to Biostats course (March) 
-Tunisia

• GWAS course and mini symposium 
with AIMS (April) –Cape Town 



Research and tool development –
H3ABioNet

• Several projects within the network to build 
capacity and skills, as well as tools

• Genesis –working with GWAS output 
figures

• HUMA –browsing variants and structures



HUMA

• HUman Mutation Analysis (HUMA) web server

• Database consisting of genes, proteins, diseases, 
and variants
– Links disease to mutations in genes and proteins

– Designed to accommodate new African SNP data

• Provides tools to analyse data -homology 
modelling pipeline

• Provides social network aspects to allow 
researchers to work together, sharing jobs and 
results and using discussion boards

• Provides access to tools and data via a RESTful
Web API and intuitive website 



Search for a gene or disease

H3ABioNet SAB Meeting, Casablanca 2014



Disease results

H3ABioNet SAB Meeting, Casablanca 2014



Disease results

H3ABioNet SAB Meeting, Casablanca 2014



H3Africa consortium projects

• Recruitment ‘database’

• Ontologies for metadata

• Biobank data integration

• Custom chip design

• Trainer/trainee database

• Liaisons



Ontologies project

• 24 questions from the Phenotype Harmonization working group 
plus domain specific questions e.g. CVD

• Not always a standard way of reporting these –need ontologies

• Different parts of the EGA data submission will require different 
ontologies e.g

– experimental factor ontology -NGS/array platform, clinical 
measurements 

– disease ontology for phenotypes for diseases

• Mapping 24 phenotypes to ontologies 

• Curator appointed to assist with the mapping and curation of 
the ontologies to the phenotypes and CRFs

• Aim is to integrate these ontologies as metadata for the Data 
archive so the contents can easily be searched   

• Funding to run pilot project on SCD ontologies



H3Africa custom chip design

• Chip design working group through Genome 
Analysis WG, in collaboration with Wits, Sanger 
and many other experts

• Develop a set of markers with optimal coverage 
of H3Africa populations

• Platform agnostic as far down the pipeline as 
possible

• Improve negotiating power by working as a 
consortium

• Working meeting 20-21 Nov Cape Town



Acknowledgements

Funding: NIH Common 

Fund, NGHRI grant: 

U41HG006941

Name Institution Country

Simani Gaseitsiwe Botswana Harvard AIDS Institute Partnership Botswana

Ahmed Mansour Alzohairy Zagazig University Egypt

James Brandful NMIMR Ghana 

Ellis Owusu-Dabo KNUST Ghana 

Daniel Masiga ICIPE Kenya

Dean Everett Malawi-Liverpool Wellcome Trust Clinical research Programme Malawi

Seydou Doumbia University of Bamako Mali

Yasmina Jaufeerally Fakim SANBio Mauritius

Hassan Ghazal University Mohammed First Morocco

Azedine Ibrahimi Faculte de Medecine et de Pharmacie de Rabat Morocco

Ahmed Moussa Abdelamlek Essaadi University, Tangier Morocco

Fouzia Radouani Pasteur Institute Casablanca Morocco

Fouad Seghrouchni Institut National d'Hygiène, Rabat Morocco

Fatima Gaboun National Institute of Agronomic Research, Rabat Morocco

Khalid Sadki Mohammed V University, Rabat Morocco

Alami Raouf Centre National de Transfusion Sanguine, Rabat Morocco

Odile Ouwe Missi CERMES Niger

Ezekiel Adebiyi Covenant University Bioinformatics Research Nigeria

Oyekanmi Nash NADBA Nigeria

Nicky Mulder University of Cape Town South Africa

Judit Kumuthini CPGR South Africa

Nicki Tiffin SANBI, University of the Western Cape South Africa

Ozlem Tastan Bishop Rhodes University South Africa

Scott Hazelhurst Wits University South Africa

Fourie Joubert University of Pretoria South Africa

Hugh Patterton University of the Free State South Africa

Faisal Fadlelmola Future University Sudan

Sylvester Lyantagaye University of Dar es Salaam (UDSM) Tanzania

Nzovu Ulenga MDH Tanzania

Julie Makani MUHAS Tanzania

Alia Benkahla Institute Pasteur of Tunis Tunisia

Jonathan Kayondo UVRI Uganda

Victor Jongeneel NCSA USA

Win Hide Harvard School of Public Health USA


