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H3ABioNet	2.0	Specific	Aims	
	
① To	implement	a	Pan	African	informatics	infrastructure	

② To	develop	an	H3Africa	data	coordinating	center	

③ To	provide	high	quality	informatics	support	to	H3Africa	

④ To	enable	and	enhance	innovative	translational	research	

⑤ To	address	outreach,	development	and	sustainability	
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H3Africa	Bioinformatics	Network	(H3ABioNet)	
•  Pan	African	Bioinformatics	Network	to	develop	bioinformatics	

capacity	in	Africa	and	support	the	H3Africa	research	projects	
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H3Africa	Consortium	

15 Collaborative
Centers

16 Research
Projects

7 Ethical, Legal
and Social

Issues (ELSI)
Projects

3 Biorepository
Projects

4 Global Health
Bioinformatics

Degree
Programs

http://h3africa.org/consortium/projects		
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H3ABioNet	Workflows	project	
	
	

Compute	infrastructure	provided	 Training	provided	(sys	admin,	NGS)	

Expertise	by	Nodes	
to	run	analysis	to	
support	H3Africa	
projects	in	region?	
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H3ABioNet	Node	Accreditation	Task	force	
	
•  Create	a	process	for	H3ABioNet	Nodes	to	be	assessed	on	the	

ability	to	undertake	bioinformatics	analyses	of	expected	
H3Africa	genomics	data	

•  Constituted	by	Victor	Jongeneel	to:	
–  Create	Standard	Operating	Procedures	for	various	“omics”	analysis	
–  Create	practice	datasets	for	Nodes	to	work	with	
–  Create	assessment	datasets	
–  Setup	process	for	administrating	a	Node	assessment	
–  Constitute	external	board	of	reviewers	to	assess	final	report	submitted	
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H3ABioNet	SOPs	and	Accreditation	
	
	

https://www.h3abionet.org/
tools-and-resources/sops		

SciDataCon	2018	Botswana	



H3ABioNet	Workflows	project	–	Cloud	
	
	
	
	
	
	
	
	
	

https://www.cancercollaboratory.org		
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H3ABioNet	Workflows	project	-	Containers	
	
	

https://dockstore.org			
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H3ABioNet	Workflows	project	
	
	

	
	
	
	
	
	
•  Cloud	computing	task	force	constituted	to	look	at	potential	

applications	in	March	2016	

•  Mainly	learning	with	some	groups	having	experience		

•  Brainstormed	different	ideas	–	convert	pipelines	to	workflows	
and	containerize	for	easy	deployment	
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H3ABioNet	Workflows	project	-	Containers	
	
	
•  Containers	–	means	to	package	software,	tools,	dependencies		

	

	
	
	
	

•  Docker		–	containerization	technology	widely	adopted	by	groups	

•  Portable	from	various	Linux	OS	to	Linux	OS		
Image	credits:	
https://www.zdnet.com/article/what-is-docker-and-why-is-it-so-darn-popular			
https://blog.docker.com/2017/08/docker-101-introduction-docker-webinar-recap		
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H3ABioNet	Workflows	project	-	Software	
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H3ABioNet	Workflows	project	-	Pipelines	
	
	

•  Bioinformatics	analyses	à	directing	
files	through	a	series	of	
transformations	and	programs	to	a	
final	output	i.e.	a	computational	
pipeline	

•  Transformations	typically	done	by	
third-party	executable	command	line	
software	written	for	Unix-compatible	
operating	systems	

•  Manually	started	when	previous	
transformation	step	completed	e.g.	
qsub	command	run	
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H3ABioNet	Workflows	project	-	Workflows	
	
	

•  A	workflow	is	a	description	of	a	process	
(pipeline)	that	consists	of	a	series	of	tasks	
connected	in	the	form	a	directed	graph	

•  Tasks	can	be	defined	as	single	units	of	
work	e.g.	split	files	

•  A	workflow	comprises	of	an	initial	unique	
task	and	ends	with	a	unique	terminal	task		

•  Completion	of	a	task	can	initiate	one	or	
more	tasks	

•  Enables	automation	e.g.	run	a	pipeline	
from	start	to	finish	without	manual	input	
(pipeline)	

Image	credit:	Brief	Bioinform.	2016;18(3):530-536.	doi:10.1093/bib/bbw020	
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Workflow	languages	and	Workflow	systems	
	
	

•  CWL	is	a	workflow	language	that	is	explicit	

•  Provides	a	specification	for	describing	workflows	
making	them	portable	and	scalable		

•  Used	by	Galaxy,	International	Cancer	Genome	
Consortium,	GATK	

•  Nextflow	is	a	workflow	language	and	system	that	
integrates	to	with	common	resource	management	
systems	(work	on	CWL	Toil	and	Cromwell	
integrations	has	progressed)	

•  Supports	parallelism	and	has	clear	execution	blocks	

•  Used	by	the	Center	for	Genomic	Regulation,	
Wellcome	Trust	Sanger	Institute,	Berkley,	Wits’	
Bioinformatics,	UCT	CBIO	
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H3ABioNet	Workflows	project	-	planning	
	
	
•  Workflow	languages	to	use?	
	

•  Containerization	technology?	

•  Heterogeneous	African	
compute	environments	
(portability)	–	HPC	

•  What	workflows	to	develop?	
	
Image	credits:	National	Human	Genome	Research	
Institute	(https://www.genome.gov/imagegallery/)	
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H3ABioNet	Workflows	project	-	execution	
	
	
•  Hackathon	held	at	University	of	Pretoria	(Prof.	Fourie	Joubert’s	lab)	

	

	
	

•  Four	streams	devised	(Variant	calling,	16S,	GWAS	and	Imputation)	

•  Each	stream	had	a	mixture	of	skills	from	bioinformaticists,	developers,	sys	
admin,	knowledge	of	tools	for	the	pipeline	and	expertise	in	CWL	(Michael	R.	
Crusoe)	and	Nextflow	(Prof.	Scott	Hazelhurst)	

•  Expert	in	Docker	containerization	shared	between	all	streams	(Dr.	Brian	
O’Connor)	
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H3ABioNet	Workflows	project	-	execution	

	

	
	

	https://doi.org/10.12688/AASOPENRES.12847.1		
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H3ABioNet	Workflows	project	-	outputs	
	
	

① 	Sequencing	adaptor,	barcode	and	
base	QC	trimming	with	
Trimmomatic	

② 	Quality	control	(QC)	of	the	input	
fastq	files	with	FastQC	

③ 	Short	reads	mapping:	BWA-MEM	is	
used	to	perform	paired-end	
Illumina	reads	

④ 	Quality	control	of	the	aligned	
reads	using	BAMstats	

⑤ 	Quality	control	of	the	aligned	
reads	using	GATK’s	
DepthOfCoverage	to	check	the	
observed	depth	of	coverage	meets	
expected	yield	values.	

⑥ 	Indels	and	single	nucleotide	
variant	(SNV)	annotation:	SnpEff	
extends	the	VCF	file	containing	the	
variants	with	information	relevant	
for	downstream	analysis.	The	
information	includes	ranges	from	
the	SNP	rsID,	to	clinically	relevant	
variants	from	ClinVar.	

Availability:	
https://github.com/h3abionet/
h3agatk		
																						
https://dockstore.org/workflows/
h3abionet/h3agatk	

Image	credits:	Phelelani	Mpangase	
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H3ABioNet	Workflows	project	-	training	
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https://www.youtube.com/playlist?list=PLcQ0XMykNhCQJPz0amnbz9BPM4Bu0Nkgf		



H3ABioNet	Workflows	project	-	FAIR	
		

							Findable:	https://github.com/h3abionet		
	

						Accessible:	https://github.com/h3abionet		
	

	Interoperable:						
https://quay.io/organization/h3abionet_org	

	
							Reusable	(Reproducible):	

https://quay.io/organization/h3abionet_org	
	

SciDataCon	2018	Botswana	



Acknowledgements	
•  Prof	Nicky	Mulder	and	H3ABioNet	members	

H3ABioNet	Consortium	Members	2018		


