H3ABioNet

Pan African Bioinformatics
Network for H3Africa

Progress relevant to consortium
May 2015

_ Nicky Mulder: nicola.mulder@uct.ac.za
g’ H3ABIONet

iiiiii
|||||||
-----




Summary of initial goals

e 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:

— Train bioinformatics academics and support staff
iIn H3ABIoNet and H3Africa projects

— Build network of bioinformaticians and data
analysers
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What’s new?

» User support and infrastructure update
— Developing computing infrastructure
— Helpdesk

» H3Africa archive progress
 Training activities

» Research activities

« H3Africa consortium projects
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Developing computing infrastructure

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
Doing survey on HPC and Galaxy
Globus for data transfers
NetMap for bandwidth testing
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H3ABioNet Tools w Useful documents External tools

Useful documents

System Administrator HowTo Guides

The system administrator taskforce has developed a series of howto documents to assist H3ABioNet
system administrators with installing, configuring and securing, monitoring and managing their server
hardware.

The howto documentation has been developed to be usable by both non-IT individuals and those just
new to Linux by providing detailed text based step by step instructions supported by images where
possible. These howto's have been divided into three levels: levell, level 2 and level 3.

Level 1
The level one documentation focuses on helping you get started by installing a Linux operating system
on your server, the howto covers the below subjects:

» Howto configure the BIOS on the Dell £6145 server
+ Howto setup and configure a hardware and software RAID
» Howto install a Linux operating system




H3ABioNet help desk

http://www.h3abionet.orqg/support/help-desk

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

Category
Analysis - NGS data
Analysis - Other
General Project Administration
Metmap installation
Software Development / Programming
Technical / Systemn Administration
Total

Software Development / Programming

MNetmap installation

General Project Administration

Analyzis - Other

Analysis - NGS data

Tickets Time (min)

3

(S I =

Average Time (min) 9% of Tickets % of Time

110 37 18.8 70.1
0 1] 6.3 0.0
37 7 313 236
/] 0 6.3 0.0
0 1] 6.3 0.0
10 2 313 6.4
157 10
% of Tickets

Technical / System Administratio

Analysis - NGS data

Analysis - Other

% of Time

General Project Administration

Netmap installation
‘ Soff Development / Prograr
“Technical / System Administration

Stats 11/11/14-05/05/15

Department Tickets Time (min) Average Time (min) % of Tickets % of Time

Adebamowo - ACCME 1 15 15 6.3 9.6
Affolabi - RAFAgene 1 0 1] 6.3 0.0
Mulder - H3ABioNet 6 110 18 375 701
Nicol - Nasopharyngeal and Respiratory 1 10 10 6.3 6.4
None 7 22 3 43.8 140

Total 16 157 10

% of Tickets
Mone

Micol - Nasopharyngeal and Respiratory
Adebamowo - ACCME
Affolabi - RAF Agene

Mulder - H3ABioNet

% of Time

Nicol - Nasopharyngeal and Res

Mone

Mulder - HZABioNet Adebamowo - ACCME ’

Affolabi - RAF Agene




http://h3abionet.org/tools-and-resources/sops

SOPs

SOP for NGS variant calling in whole exomes of Man

GWAS

SNP chip genotype calling
This Standard Operating Procedure describes the technical steps for Node Accredidation
process for variant calling in exome data. This SOP was created by Dr. Liudmila Sergeevna * SOB

Mainzer and Prof. Jongeneal C. Victor from the HPCBio facility at the University of Illinois at » Practice dataset
Urbana-Champaign =nd Il copyright resides with tham.

Association testing

NGS Exome Variant Calling Workflow Schematic « S0P

* Practice dataset

GWAS Workflow Schematic

Phase 1
Preprocessing of raw rea
Adaptor trimming
Galaxy
Fastx-tools,
Flexbar,
Bloconductor
Quality trimming Phase 1
SNF chip genotype calling
Plate/array QC

Removal of very short leads

Genotype calling

De-duplication
Conversion to PLINK format

Phase 2
Initial variant TNl

Alignment Marker/sample QC

Galaxy
Bowtie or BWA,

Phase 3
Variant anotation and prioritization

Phase 2
ation b

Population structure QC
Predicting the
deleteriousness
of a non-
Synonymous

Variants within
the regulatory
regions

Mendelian
disease linked
variants

Removing

known SNPs Association testing

Fine mapping

Introduction

Phase 3

fi f d Post GWAS analyses
Definition of Terms use Functional prediction

Phase I: Preprocessing of the raw reads

Pathway analysis

Metaanalysis

Phase II: Initial variant discovery
Phase III: Variant annotation and pri
References

Practise Datasets

Standard operating procedure for 165 rRNA diversity analysis

Introduction

ponznt of the small su it of ribosomes, commeonty Known as the 165

rved scross all kingdorms of life. Mevert

cleria and archaea, are among the most con

t are less evolulionarily constrained and whose sequences are indicative of t
cr by PCR from an envirs

ividual amplic

tion of these ge mental sample and subsequent

iy large number of i nables the analysis of the diversity of

dlades in the sample and a rougl e of their relative abur . The analylical process is known as

"165 rDNA diversity analysis”, and

i

dations and up Lo the user to evaluate what works best for

The procedure ar ks ane only recormm

their nesds.

Schematic workflow of the analysis

QC plots and stats
Trim and filter reads
Paired read sticthing

Chimera detection

0T picking

Create phylogenetic tree

Phase 3
Measure diversity and
other statistical analyses

Determine beta
diversity

Other statistical
analysis

Determine alpha
diversity

Definition of terms used

Phase rocessing of read

Phase ITU picking, classification and phylogenetic tree generation



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 Pl
« Archive area

— Purely for storage, no processing

— encrypted files are mirrored to a separate physical location

H3AB|oNet
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H3Africa archive submission process

* Register project with the H3A Archive 2 months prior to
submission and provide:

— 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

 EGA accessions will be provided
— Study accession on H3A registration
— Sample accessions on EGA submission

R H3ABioNet
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First submission: AWIGEN project

Pilot data
973 samples
lllumina MetaboChip (~200k SNPS after QC)

Phenotypes captured:
— Sex

— Age

— Height

— Weight

— Hip circumference

— Waist circumference
— Ethnicity
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H3ABIioNet training activities (1)

» (Co-organised metagenomics workshop in Mauritius in
Dec 2014
— Participants from 11 African countries
— Trainers from H3ABioNet, Greece, Sweden, Mauritius

* Provided travel fellowships to CafGEN GWAS course in
Botswana

« Ran Advanced Systems Administration workshop in
Pretoria in Feb 2015

— Course in 2 parts, beginner and advanced
— 24 participants from H3Africa projects and H3ABioNet
— Trainers local and/or H3ABioNet
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H3ABIioNet training activities (2)

Organised 2 workshops at end of ISCB Africa ASBCB
Bioinformatics conference in Tanzania —Exploring variation
data (EBI) and Data visualization (Amel Ghouila)

Ran Introduction to biostatistics workshop in Tunis in March
2015

— ~20 participants from H3Africa projects and H3ABioNet

— Local and H3ABIioNet trainers

Ran Medical population genetics and GWAS for complex

diseases workshop and symposium in Cape Town in April
2015

— 32 participants from H3Africa, AIMS and other locals

— Divided into 2 streams —data analysis, advanced modelling
— 3 trainers from abroad, 2 H3ABioNet

— Followed by symposium and discussions




H3ABIoNet training activities (3)

« Trained >450 people to date
* Placed 8 interns —internships available*
« Ongoing evaluation of online courses

« Wordpress sites available for all courses —many have
recorded lectures. Links can be found at:
http://training.h3abionet.org

« Progress on African Bioinformatics Education Committee
activities:

— University of Bamako, Mali started their first Masters course
based on our curriculum with several H3ABioNet trainers
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Plans for future training

 UVRI NGS course in July

e Introduction to bioinformatics course —live
broadcasting to multiple sites

* Regional GWAS workshop for Tanzania

« Awaiting your needs!!
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Research and outreach

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

« Started special interest groups in e.g. GWAS,
NGS, etc. —all welcome!

» Organised webinar series, testing platforms

« Work presented at ISCB Africa ASBCB
Bioinformatics conference —March, Tanzania

 |Increased presence on Facebook and Twitter
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ISCB Africa ASBCB conference

H3ABioNet and Wellcome Trust provided ~30 travel fellowships

Bt il Pan African Bioinformatics Network for H3Africa




H3ABioNet 1 Micky Home 20+  Find Friends

Facebook
page

H3ABioNet

Organization W Message

Timeline About Photos Likes Videos

ABOUT 2 hitp:/fgbm.pasteur.tn/H3ABioNetWikifindex.php/Research
65 people like this § Pan African Bioinformatics Network for H3Africa Like - Comment - Share
s hitp:ffwww h3abionet.org!
Invite friends to like this Page hit HSAB'ONET

HIA

PHOTOS >
Join us for a twitter party, next Friday!

#ASBCB #H3ABionet

H3ABioNet ASBCB

T 'witte'r_ party

April 10,2015 at 1 pm CAT

H3ABioNet

Follow up ISCB ASBCB conference
Pan African Bioinformatics Ne

e #AfterthoughtsASBCB  @H3ABionet




H3Africa consortium projects

* Recruitment ‘database’
* Ontologies for metadata
» Biobank data integration
* Trainer/trainee database
« Custom chip design
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Recruitment database

 To track participant recruitment and
data/sample workflow

« Aim to do as much pre-population of data
as possible

* Need to customise it for each project
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Recruitment database

Developer 1

Project s with
multiple site
input (DB?)

Project s with

Developer 2

Project s with
Case — Cohort «— multiple site

Control Studies % —>  input(DB?)

Studies
@
Consortium

Wide
Summary
Statistics

Other?v\\A

Cross sectional Project s with

multiple site «—— Studies multiple site
input (DB?) > input (DB?)
- Developer 4 Developer 3
“HiE H3ABioNet < Datainput
«fitt's's  Pan African Bioinformatics Network for H3Africa ——» Report generating?




Recruitment database mock-up

h3ardb

Search this site

View Data Report

H3Africa Participant Recruitment Database =

* \iew Data Recruitment report

View Recruitment Progress per Country

View Actual recruitment vs Projected recruitment per Country
View Actual recruitment vs Projected recruitment per Site

l

Total recruitment

Research Project Landing Page: H3A WomPom
Diversity Project

* View report 1 200

* Enter new recruitment data

o Online Spreadsheets 1000 L Projected rec rU@tm ent
= Use online spreadsheet Female recruitment -
m Progress of the participant recruitment per country B'OOCI sam |e
® Progress by a reporting period 800 p

o Set automated

o Upload spreadsheet 600

* Upload recruitment projections

400

200

e
sEEEARERE 0
T

H3ABioNet

Pan African Bioinformatics Network for H3Africa
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Ontologies & controlled vocabularies TF

* The groups aims to harmonize H3Africa data using
standardized vocabularies and ontologies

* This harmonization will make it easier to query H3Africa

metadata
, o EGA &
Biorepositories :
a:l d Bﬁgblanks Phenotype data Expenmgntal
information

Controlled Vocabularies and Ontologies
OMIABIS, MeSH terms, EFO

y 4 3

H3Africa Metadata

[
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Progress and Challenges (OCVT)

* Access to CRFs only - phenotype data would
be better.

— We recommend standardization of CRF design
(use PhenX)

— Ambiguous questions in CRFs difficult to
harmonize
* Previously no access to experimental
information

* Need to work with Biobanks/Biorepository
for their metadata
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Trainer/trainee DB —HTrainDB (1)

Al

Member Registration Workshops/Symposium/Course Awards H3Africa Projects Members

User login TraineeTrainerDB

Welcome to the Trainee Trainer DB for H3Africa.

Username * o : x : -
H3Africa aims to strengthen research and training capacity in Africa particularly among young
African scientists. Over the next couple of years, various training efforts and activities will be
supported by the H3Africa consortium. Given the large and diverse number of projects and
" . potential trainees in this consortium, it is imperative that training efforts are captured and stored
asswor

in a systematic and consistent manner. The proposed project aims to develop a database which:
ures H3Africa training efforts and trainees’ progress on a regular basis
e H3Africa funders and managers to track progress and adapt the

* Request new password
to learn lessons and successes of the H3Africa project in building research and training capacity in

Africa via various training activities.
Read more

Zahra Mungloo- Dilmohamud
H3ABioNet Shakuntala Baichoo —University of Mauritius

Pan African Bioinformatics Network for H3Africa




Trainer/trainee DB —HTrainDB (2)

[l

Workshops/Symposium/Course Awards H3Africa Projects Members

Home |/ H3Africa Projects / H3Africa Projects
H3Africa Projects

2015-12-30 2014-01-30 | African Collaborative Center for Microbiome and Genomics Research (ACCME)
2 2016-04-08 2014-02-19 |Burden, Spectrum and Aetiology of Type 2 Diabetes in sub-5aharan Africa
3 2015-02-26 2015-02-02 |Clinical and Genetic Studies of Hereditary Neurological Disorders in Ma
- 2015-06-13 2014-10-06 | Collaborative African Genomics Network (CAfGEN)
5 2015-11-13 2014-08-11 | Contribution of Genetic Variation to Pharmacokinetic Variability and Toxicity in Patients Undergoing
6 2015-09-18 2014-05-05 |Development of H3 Africa Biorepositories to Facilitate Studies on Biodiversity, Disease & Pharmacoge
7 2015-09-24 2014-07-07 | Establishment of an H3Africa Biorepository at Clinical Laboratory Services
8 2015-11-07 2014-03-02 |Ethical, Legal and Social Implications (ELSI) Addis Ababa University, Ethiopia
9 2016-03-11 2014-07-13 | Ethical, Legal and Social Implications (ELSI) Institute of Human Virology, Nigeria
10 2015-08-14 2015-02-01 |Exploring Perspectives on Genomics and Sickle Cell Public Health Interventions

Zahra Mungloo- Dilmohamud
H3ABIioNet Shakuntala Baichoo —University of Mauritius

Pan African Bioinformatics Network for H3Africa




H3Africa custom chip design

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

« Computing: CHPC, NCSA
« Data ~ 3400 samples

* Timelines:

— Depends on Baylor sequencing
(when samples arrive)

— Aim for list of SNPs in Aug/Sept
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tag SNP

Pre-processing Variant calling and filtering Refinement and phasing tag SNP selection validation

/ Raw Reads / Joint variant calling
(GATK UG)

across samples within regions Affymetrix or lllumina

/ PLs in VCFs / / Refined GPs in VCE /
efine Sin S Validated set of tag

L SNPs, proxy SNPs and

Filtering (GATK / Biallelic GPs in VCFs / extra SNPs
VariantRecalibrator) across ‘y
the genome

Lanelet BAM QC

Alignment/Mapping to
Reference (BWA)

Mark Duplicates (Picard)

haplotype scaffold across
chromosomes

—/ Phased haplotypes /

/ Filtered VCFs /—

Indel Realignment (GATK)

Base Recalibration (GATK)

Union set of variants (GATK mcludmg buffer regions
CombineVariants —
/ Improved BAMs / iyl (PLINK or: calcullatcr:LD) for
filteredrecordsmergetype el il

Biallelic SNPs in LD

Sample BAM QC

KEEP_UNCONDITIONAL)
SNP genotyping scores
from vendor

Validation of improvement
in capture over other chip
designs
AND
validation of improvement in
imputation accuracy using

SNPS present on Selection of biallelic tag SNPs
existing arrays, 1000G, (RagTagger and IMPUTE?2)
dbSNP across the genome in a
cyclical/hybrid approach

Improved and QCed
BAMs

SNPs within gene
regions

new reference panel

Biallelic tag SNPs

H 3ABIO NEt/ Pre-selected SNPs

Curat-ﬁﬂ' 'rﬁ'fereﬁmvaﬁaﬁrfmaw Bieginformatics Network for H3Africa




H3ABioNet service offerings

Participant cohorts Extract DNA — Data analysis

and storage

— — — — —— — —

— — — —  S— — —

Biorepository Generate data Data repository

Computing Infrastructure  Research/tool development User support Training
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H3ABioNet service offerings

P/articipant cohorts \

Extract DNA Data analysis

and storage

— — — — — — —

w— — S— —— —

Collect samples

[_Biorepository ] 1

Generate data Data repository

Computing Infrastructure

Research/tool development

User support Training

Participant databases,
LIMS, data integration

Participant recruitment
oiiEEease database

“i H3ABioNet
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H3ABioNet service offerings

Participant cohorts Extract DNA T Data analysis

and storage

— — — — — — —

== FILES
Biorepository  \ Generatedata _/

Data repository
[ Computing Infrastructure

Research/tool development

User support Training ]

Chip design
Data management
Data transfer
33, Data analysis
g H3ABioNet Pipelines and SOPs
-:::-m Pan African Bioinformatics Network for H3Africa

Galaxy




H3ABioNet service offerings

Participant cohorts

Extract DNA | |

(Data analysis\

and storage

— — — —  S— — —

=

. . - N\ 1 J
Biorepository

Generate data Data repository

[ Computing Infrastructure

Research/tool development

User support

Training

Data archive

EGA submission
Ontologies
it Data integration
= H3ABIONet
-:: §E':‘* Pan African Bioinformatics Network for H3Africa
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