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Welcome to the first Illumina User Group 
meeting in South Africa!

We look forward to hosting a memorable 
event, surrounded by the breath-taking 
scenery of the Franschhoek Valley.

Continuing advances in Illumina’s genomic 
analysis technologies are rapidly changing 
the way scientists in a variety of disciplines 
approach their research. 

Through the User Group Meeting, Illumina 
and Whitehead Scientific are providing an 
opportunity for investigators to showcase 
their research, as well as a forum to discuss 
product enhancements and cutting edge 
applications with specialists from Illumina.  

Welcome

Join us for a for a spectacular Night in the Vines at Allée Bleue

Monday, 9 March 2015 at 18:00 - 20:30

Indulge in wine tasting, dinner, and a fine country tasting experience, in a picturesque setting 
surrounded by rolling lawns, fragrant gardens, vineyards and views of the Drakenstein Mountains.

Engage with Illumina portfolio specialists and genomics and transcriptomics service providers.

There will be an opportunity to experience and purchase Allée Bleue produce, 
such as wine, herbs, olives and oils.

Night in the Vines



Bioinformatics 
Providing seamless sample-to-answer bioinformatics software tools that guide you from 
the original design of your experiment through to interpreting data and generating 
actionable reports.

Infectious disease
Revealing fresh insight into how microbes impact humans and transforming modern 
infectious disease surveillance.

Agrigenomics 
Driving sustainable productivity and offering solutions to the mounting challenge of 
feeding the world’s growing population.

Forensic Genomics 
Extract the highest resolution of forensic DNA evidence from even the smallest, most 
fragile and highly mixed samples.

Cancer genomics and genetic disease 
Revolutionizing the discovery and analysis of disease causing variants.

Reproductive health/Clinical applications 
Deliver fast, accurate information that can guide choices and transform lives at multi-
ple touch points.

Metagenomics 
Profile entire microbial communities from complex samples, discover new organisms 
and explore the dynamic nature of microbial populations under changing conditions.

Key Topic Areas



Dr Jasper Rees
Group Executive for Research and Innovation Systems at the ARC, 
and Extraordinary Professor of Statistical Genomics at UNISA

Jasper Rees first sequenced DNA in Oxford in 1982, after continuing to sequence in San 
Diego and then in Boston, he returned to Oxford in 1990 for a further five years of sequencing, 
before moving to UWC in 1995 as Professor of Biochemistry. After 15 years of teaching young 
researchers how to sequence, he obtained the first Illumina sequencer (the GA) in Africa. 
Moving to the ARC in 2010 he bought more Illumina sequencers, but is now only allowed to 
watch these machines sequencing for others.

Prof Tulio de Oliveira
Program Director (Genomics): Wellcome Trust Africa Centre for Health and Population Studies, 
Mtubatuba, South Africa.
Professor (Research): College of Health Sciences, University of KwaZulu-Natal
Director: Southern African Treatment Research Network (SATuRN).
Honorary: Research Department of Infection, University College of London (UCL), London, U.K.

Professor Tulio de Oliveira is a bioinformatician that has been working with HIV research 
since 1997. He has received his PhD at the Nelson R Mandela School of Medicine, UKZN, 
South Africa. He was a Marie Curie research fellow at the University of Oxford, U.K., where 
he received in depth training on virus genetic analysis and molecular evolution. He is 
currently the director of the Genomics Programme at Wellcome Trust Africa Centre for 
Health and Population Studies, Mtubatuba, South Africa. 

Dr Armand Peeters
Breast Cancer Genomics Project Manager, Stellenbosch University

Armand Peeters is the Breast Cancer Genomics Project Manager at Stellenbosch University's 
Faculty of Medicine and Health Sciences. Although originally from Belgium, he received his 
MSc and PhD degrees in Human Genetics from Stellenbosch University and has been a 
lecturer in genetics (SU) for six years. Dr Peeters has held two postdoctoral positions (Antwerp) 
focused on the genetics of obesity and founded a pharmacogenetics testing laboratory in 
Belgium. Starting June 2014, he is supervising the development of pharmacodiagnostic assays 
for postgraduate student training and service delivery in the field of breast cancer genomics.

Mr Shaheed Vally Omar 
Senior Medical Scientist at the Centre for Tuberculosis, National TB Reference Laboratory/ 
National Institute for Communicable Diseases

He leads on the following research programs at the Centre for Tuberculosis; diagnostic 
evaluations, drug resistance determination and surveillance, molecular epidemiology of 
sensitive and drug resistant tuberculosis and the application of novel technologies for 
these purposes. His current research focus is the National Tuberculosis Drug Resistance 
Survey to determine the current levels of TB Drug Resistance in South Africa using next- 
generation sequencing.

Keynote Speakers 



Dr Farai Muchadeyi 
Senior Researcher and Research Team Leader, Animal Genetics and Genomics, 
Agricultural Research Council-Biotechnology Platform

Farai Muchadeyi holds a PhD in Animal and Molecular Genetics from Goettingen University, 
Germany. She joined the Agricultural Research Council of South Africa as a Senior 
Researcher in Animal Genetics and Genomics in March 2011 after a three year postdoctoral 
fellowship at Stellenbosch University. Farai’s research interests are in the characterisation, 
sustainable utilisation and conservation of the indigenous livestock genetic resources. The 
field of Molecular Genetics is fast progressing and Farai makes use of the available tools to 
investigate the adaptive genetic advantages of indigenous livestock resources. At present, 
Farai’s research is geared towards the application of genomics and population genetic 
tools in identifying adaptive features associated with livestock species from marginalised 
farming environments and investigating how the genetic adaptation can be harnessed in 
mainstream commercial agriculture.

Dr Zané Lombard
Senior Lecturer, University of the Witwatersrand, 
School of Molecular and Cell Biology & Sydney Brenner Institute for Molecular Biosciences

Zané Lombard is a senior lecturer in Bioinformatics at the University of the Witwatersrand, 
where her research group focuses on using innovative techniques to better understand 
African genetic variation, and how it influences complex disease risk. Her research interests 
also includes clarifying how the environment and the human genome interacts to influence 
phenotypic outcomes. Zané received postgraduate training in both human genetics and 
bioinformatics, having completed her PhD in 2008, where her research focus was on com-
putational prediction of genetic targets for fetal alcohol spectrum disorders.

Keynote Speakers

Dr Mamadou Kaba
Senior Medical Research Officer, Medical Microbiology, University of Cape Town

Mamadou Kaba, MD, PhD, is a Senior Medical Research Officer within the Division of Medical 
Microbiology at the University of Cape Town, South Africa. His research interests include the 
study of the human microbiome in health and disease. He is currently conducting a 
prospective longitudinal study on how the composition of the respiratory tract and gastro-
intestinal microbial communities influences the development of respiratory diseases in 
African children. Mamadou has authored 16 articles in peer-reviewed journals and 15 
conference papers. He has given six invited seminars. He is a member of the African Society 
for Laboratory Medicine and the International Society for Infectious Diseases.



Illumina Specialists

Dr Nick Bates
Channel Partner Manager – MEART 
Area of Expertise: Business Management

Nick joined Illumina in May 2013 via BlueGnome. Prior to this, he was Sales Manager for 
Emerging Markets at Thermo Fisher Pathology where he managed the key strategic 
territories of Russia, Turkey, Saudi Arabia, South Africa and the United Arab Emirates. Nick 
has 14 years international business experience and has been involved across pretty much 
all continents during this time! He has a PhD from University College of North Wales in Cell 
Physiology and biophysics. He lives in the UK with his wife and daughter. When not working, 
Nick likes running, cycling and hiking (basically, anything that does not involve a desk, 
computer or aeroplane seat).

Florian Graedler
Product Specialist - EMEA
Area of Expertise: Product Marketing, Applications, Training

•  Lives in Munich, Germany
•  PhD 2004: Molecular Endocrinology, Gene Expression Analysis
•  2004-2006: Applications Lab and TS at Affymetrix, UK
•  2006-2013: FAS at Illumina Europe
•  Since 2013: Product Specialist (Marketing) for Distributors in EMEA region
    

Dr Scott Taylor
Global Distribution Bioinformatics and Sales Specialist
Area of Expertise: Genomics, Bioinformatics, Sales

I joined Illumina in 2006 after finishing my Ph.D. in Engineering with a concentration in microarray 
technology, statistics and bioinformatics. My career at Illumina began in the Tech-support 
group supporting Infinum technology, gene expression, software tools, and in 2007 we began 
with sequencing. In 2010, I moved into inside sales and spent two years as a representative for 
the South East District then went on to manage the EMEA and AMR-West inside sales teams until 
Q2 of 2014. I then moved to the Global Channel Partner Team have since been working to 
support various sales efforts, and provide sales, product and bioinformatics training to our 
Channel Partners. In my spare time I enjoy surfing and playing guitar.

Dr André Eggen
Senior Market Development Manager, Agrigenomics
Area of Expertise: Agrigenomics, Genomics, Animal Genetics

André Eggen obtained his PhD in Animal Genetics from the Federal Institute of Technology 
in Zürich (Switzerland) in 1992. André worked then as a research Scientist at INRA (France) 
and became Research Director in 2004. He published over 130 publications in peer-reviewed 
journals, participated in several EU projects and international consortia and served as 
Secretary of the International Society of Animal Genetics (ISAG) from 2004-2010. André 
developed extensive experience with the breeding industry, leading research programmes 
that paved the way for the implementation of Genomic Selection in dairy cattle in France. 
In May 2009, André Eggen joined Illumina where he is now Senior Market Development 
Manager for Agrigenomics.



Illumina Specialists

Dr Alan Thornhill
Associate Director, Market Development - EMEA
Area of Expertise: Reproductive and Genetic Health

Dr Thornhill received his PhD in Genetics from London in 1996 and has directed IVF laboratories 
in the USA (Mayo) and UK (Guy’s, Bridge and LFC) specialising in Preimplantation Genetics. 
In 2013, he joined Illumina’s Reproductive and Genetic Health Market Development team. 
He is a Reader in Reproductive Genetics at the University of Kent and served as Deputy 
Chair of the ESHRE Preimplantation Genetic Diagnosis (PGD) Consortium. Since 2009, Dr 
Thornhill has been a Professional Member of the Human Fertilisation and Embryology 
Authority, the UK body that regulates and licenses IVF. Research interests include reproductive 
genetics, PGD and improving safety and effectiveness of IVF. He has over 50 peer-reviewed 
articles, speaks regularly to schools, lay audiences, national and international conferences.

Nicola Oldroyd 
Forensic Genomics Market Development Manager - EMEA
Area of Expertise: Forensic Genomics

Nicola Oldroyd started her career in forensic science by spending 3 years with the Forensic 
Science Service, developing new multiplex STR techniques and helping to establish the UK 
national DNA database. In 1996 she joined Life Technologies and over the next 16 years, 
fulfilled a variety of roles, all focusing on the development of reagents, instrumentation 
and software for forensic analysis. In January of 2013, she joined Illumina as the Forensic 
Genomics Market Development Manager for the EMEA region with the responsibility for 
introducing Next Generation Sequencing techniques into forensic laboratories.



Abstracts

WGS for drug resistance surveillance: Experience from a large-scale drug resistance survey in South Africa
Shaheed Vally Omar
Correspondence: shaheedvo@nicd.ac.za

The escalation of Tuberculosis drug resistance worldwide resulted in the World Health Organization (WHO) joining forces 
with the International Union against Tuberculosis and Lung disease (IUATLD) and launched the Global Project on Anti- 
tuberculosis Drug Resistance Surveillance (GPDRS). The aims of the present drug resistance surveillance (DRS) initiative 
are to determine the prevalence of MDR-TB and other drug resistance in the country using established phenotypic 
testing. We evaluated the application of Whole Genome Sequencing as a surveillance tool which offers the utility to 
explore several genetic targets associated with drug resistance simultaneously circumventing the current limitations of 
phenotypic testing. A total of 112253 patients have been successfully enrolled with 8952 confirmed MTB cases. Whole 
Genome Sequencing of all the TB positive strains from two provinces were performed (~2000 isolates).This work will inform 
new approaches to survey and surveillance for drug resistant TB and provide important information regarding the 
molecular basis for resistance in South Africa.

Near full length HIV-1 sequencing to understand HIV phylodynamics in Africa in real time
Prof Tulio de Oliveira
Correspondence: tdeoliveira@africacentre.ac.za

HIV transmission continues in Africa at alarming rates despite biological and behavioural interventions. Understanding the 
drivers of HIV transmission and evolution and translating the results into effective interventions is a key component of 
halting the epidemic. Recent technological advancement in complete genome sequencing has expanded the 
breadth and speed of genomic analyses currently possible. We have constructed a high-throughput genomics and 
bioinformatics pipeline that has successfully generated high quality complete HIV genomes in a hyper-endemic region 
of South Africa (SA), through the PANGEA_HIV Consortium

33 Years of DNA
Sequencing - from Bases to Terabases, from Genes to Genomes 
Dr Jasper Rees
Correspondence: reesj@arc.agric.za

DNA sequencing technologies first became standard tools for molecular biology research in the early 1980’s. By the late 
1980’s, the rapid dominance of the Sanger sequencing methods resulted in the possibility of sequencing the human 
genome and after a decade and US$300m, this was completed with the then standard Sanger technologies. However, 
at the end of this period, a number of new technologies became available and today the dominant technology is the 
sequencing-by-synthesis method, derived from the original Sanger methods, which now form the core of the Illumina 
sequencing metrology.

Today, the latest systems are capable of analysing hundreds of human genomes a week and are applied to genomic 
projects worldwide, with many different approaches allowing the generation of whole genomes, the quantitative 
analysis of transcriptomes, the analysis of genetic diversity from viruses for complex polyploid genomes and the 
characterisation of epigenetic changes in genomes. In a review of the past 33 years of DNA sequencing, work will be 
presented from different periods and technologies and from a variety of systems, culminating in the current applications 
in agricultural genomics systems. The revolution in throughput and costs will be considered together with the impact this 
has on the work that can be undertaken today, compared with 33 years ago.



Abstracts

Exploring the Genomic Landscape of Complex Disease in South Africa
Dr Zané Lombard
Correspondence: zane.lombard@wits.ac.za

Increasingly sophisticated genomic tools have rapidly advanced our understanding of common disease etiology by 
illuminating the role of genetic variation in disease risk. However, African populations have been consistently 
under-represented in genomic research pertaining to disease, undermining the potential health and economic 
benefits emanating from this discipline for Africans. The work presented here highlights some of the efforts to expand 
our comprehension of genetic susceptibility to disease, in particular concerning non-communicable disease (NCD) 
risk. NCDs are critical global health issues, where the greatest increase in NCD-related deaths is expected on the 
African continent. A variety of techniques have been applied in this pursuit, including candidate-gene approaches 
and custom-content array studies. The intention is to include whole-genome sequencing and genome-wide arrays 
designed to better represent African-specific variation in future investigations. Our research established that appetite 
regulating genes are associated with obesity risk in Africans, and that there appears to be common variants that 
influence NCD risk in both African and non-Africans. Efforts to understand the long-term health consequences of 
rapidly changing environmental conditions in the context of African genome variation will better inform public health 
interventions in the effort to alleviate chronic disease burden on the continent.

Discordance in Exome Sequencing Results with use of hg19 compared with an Advanced Major Allele Reference 
Human Genome Sequence
Dr Armand Peeters
Correspondence: avpeeters@gmail.com 

Whole exome sequencing (WES) was performed using DNA extracted from two patients with early-onset breast cancer 
and two children with severe non-anaemic iron deficiency. The Illumina and Proton sequencing platforms were used, 
followed by alignment to the hg19 human reference genome. Potentially causative variants identified were evaluated 
in relation to publicly available mutation and single nucleotide polymorphism (SNP) databases. The finding that hg19 
contains minor alleles at a large number of loci prompted remapping of the same WES data sets using an improved 
major allele reference sequence (MARS). Initial analysis of other known cancer-related genes using hg19 vs MARS 
revealed several discrepancies. While MARS identified 65536 unfiltered variants, hg19 identified only 52146 from the 
same sequencing results. This translated into a very high discordance rate of approximately 20% in the breast cancer 
index patient. Replacement of major with minor alleles was detected to a similar extent in iron-related genes in the 
DNA samples of the two children studied. If major alleles at loci with potentially high impact are absent from hg19, 
putative causative variants are likely to be missed. Use of an optimised human reference sequence is therefore critical 
for data interpretation in a clinical context.

Genome-wide SNP Data in the Characterisation and Evaluation of Livestock Genetic Resources 
Dr Farai Muchadeyi
Correspondence: MuchadeyiF@arc.agric.za

The advent of whole genome sequencing has seen the development of high density SNP genotyping technologies 
and their applications in livestock improvement programs. The Illumina high density SNP genotyping bead chips for 
livestock and other agricultural species allow genome-wide screening of SNPs and other genomic variants such as 
CNVs. Genome-wide SNP data has found application in breed characterisation, genetic diversity analysis, 
genome-wide associations as well as genomic selection. This review looks at the application of genome-wide SNP 
data in the characterisation and evaluation of South African livestock genetic resources. Case studies are presented 
in which population genomic tools were applied in a range of livestock species to determine intra-species diversity and 
population genetic structures as well as infer on genetic adaptation using signatures of selection. Examples are given 
where genome-wide SNP data has found utility in estimating effective population sizes and genomic inbreeding levels 
in populations with no pedigree information. Determination of causal mutations for livestock genetic disorders by 
applying genome-wide association analysis is presented. The challenges in generating meaningful data and accurate 
inferences are presented.



The Paediatric Microbiome and Respiratory Disorders
Dr Mamadou Kaba
Correspondence: mamadou.kaba@uct.ac.za 

We currently have limited understanding of the complexity of the microbial communities that inhabit the human body. 
Increasing evidence suggests that the composition of the infant bacterial communities may be an important predictor 
for several diseases, in particular asthma, inflammatory bowel diseases, obesity and Type 1 Diabetes.

This presentation describes the establishment and function of the microbiome, as well as factors that influence its 
composition during the first years of life. Then, it reviews our understanding of the paediatric microbiota-associated with 
respiratory diseases, especially asthma, tuberculosis, pneumonia and cystic fibrosis. Finally, this talk discusses the 
potential therapeutic role of the microbiota for the paediatric respiratory diseases, with special focus on the probiotics.

      •   Simplify your workflow

      •   Achieve high quality with low input

      •   Free your time and resources

Abstracts

Library prep has never been this easy.
Finally, a radically simple way to create sequencing-ready 
libraries, including quantification and normalisation.

The NeoPrep System is the first of its kind to deliver true sequencing-ready libraries. Imagine 
saving hundreds of hours per year on library prep. Imagine the confidence of having precision 
technology that produces high-quality libraries, every time. Learn how the new NeoPrep 
System can revolutionise your NGS workflow and your lab.

Discover how the NeoPrep System can empower your lab.
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Session time
08:50 - 09:00

09:00 - 09:45

09:45 - 10:30

10:30 - 11:00

11:00 - 11:30
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15:00
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Nicola Oldroyd (Illumina Specialist)

Florian Graedler (Illumina Specialist)
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Alan Thornhill (Illumina Specialist)

Florian Graedler (Illumina Specialist)

Dr Mamadou Kaba

Day 2 Tuesday, 10th March 2015

Session name
Welcome

A New Era in Forensic Genomics

Cancer and Genetic Diseases: Which NGS-Based Assays do we have?

Tea Break

Exploring the Genomic Landscape of Complex Disease in South Africa

Lunch

Metagenomics - Strategies and Real Examples

The Paediatric Microbiome and Respiratory Disorders

Closing remarks and Prize draw

Discordance in Exome Sequencing caused by Variant Calling with 
hg19 in Comparison with an Advanced Major Allele Reference 
Human Genome Sequence

New Solutions in Reproductive and Genetic Health:
Empowering Informed Choices
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08:00 - 08:45

08:45 - 09:00
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16:00 - 18:00

18:00 - 20:30

20:30

Session name
Registration and tea

Welcome, Illumina Present and Future

What’s new? Update on the Illumina Portfolio

Bioinformatics Made Easy in the Cloud - What’s not to love?

Tea Break

Infectious Disease Control Using Illumina Technology

Lunch

Tea break

Illumina User Feedback Meeting

Night in the Vines

Coach departure
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Florian Graedler (Illumina Specialist)

Florian Graedler (Illumina Specialist)

Scott Taylor (Illumina Specialist)

Florian Graedler (Illumina Specialist)

Shaheed Vally Omar

Prof Tulio de Oliveira

André Eggen (Illumina Specialist)

Dr Jasper Rees

Dr Farai MuchadeyiGenomewide SNP Data in the Characterization 
and Evaluation of Livestock Genetic Resources

Next Generation Sequencing and Genotyping:
Implications for Research and Molecular Breeding

Nick Bates (Illumina Specialist) and 
Ryan Vogt (Whitehead Scientific)

WGS for drug resistance surveillance: Experience from a 
large-scale drug resistance survey in South Africa

33 Years of DNA Sequencing - from Bases to Terabases, 
from Genes to Genomes

Day 1 Monday, 9th March 2015

Near full length HIV-1 sequencing to understand HIV 
phylodynamics in Africa in real time
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