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Our Vision

Our Mission

The vision of the SAGC is to pioneer innovative 
genomics research by providing high quality, dynamic 
and collaborative end-to-end genomics and 
bioinformatics services.

The SAGC aims to provide comprehensive, 
cost-effective and readily accessible genomics and 
bioinformatics services of the highest possible 
standard to support research excellence in human, 
agricultural, environmental and microbial genomics.
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SAGC
Scientific Director’s 
Message

I am delighted to report that the South 
Australian Genomics Centre (SAGC) has 
had an exceptional first year in 
2020/2021, despite the COVID-19 
pandemic in Australia and around the 
globe. 

The SAGC was founded in July 2020 via a 
partnership between the South Australian 
Health and Medical Research Institute 
(SAHMRI), The University of South 
Australia, Flinders University, The 
University of Adelaide, the Australian 
Genome Research Facility (AGRF), and the 
Australian Wine Research Institute (AWRI). 
Its establishment was supported by an 
investment of >$7 million, including $2 
million from BioPlatforms Australia (BPA). 
The SAGC’s strong collaborative structure 
was designed to establish a state-of-the-
art, State-wide genomics facility in South 
Australia (SA) to meet the rapidly 
increasing demands for genomics in SA.

During the first year of the SAGC’s 
establishment, we successfully completed 
the foundation-building phase, which 
included 1) appointing the Board of 
Directors, Scientific Director and Centre 
Manager to oversee the governance, 
strategic focus, corporate obligations, 
agreements and activities within the 
SAGC; 2) establishing the SAGC team

comprising 11 staff with broad expertise in 
genomics and bioinformatics; 3) 
developing a full pricing model by the 
Scientific Director and Centre Manager 
that was approved by 
the Board; and 4) consolidating 
infrastructure from partner institutes. 

Further to these milestones, the SAGC has 
a robust financial position, which is 
accredited to the co-contributions from 
our partner institutes and BPA, as well as 
the SAGC management and staff who are 
dedicated to delivering exceptional 
outcomes. With anticipated increase in 
revenue and other funding opportunities, 
the SAGC is well positioned for further 
cutting-edge technology acquisitions, as 
well as staff expansion in the coming 
years.

I would like to thank our Board of 
Directors for their excellent advice in 
steering the SAGC, thereby safeguarding 
the SAGC’s future direction and strategies. 
I would also like to thank our Scientific 
Advisory Committee, which is made up of 
10 expert South Australian genomics 
researchers and chaired by Professor 
Robert Edwards, who have played an 
invaluable role in ensuring the SAGC 
remains at the forefront of scientific 
advances significant to its operations. 
Finally, I would like to acknowledge the 
effort from all the SAGC staff, without 
whom none of the achievements would be 
possible.  

2021/2022 will no doubt be an exciting 
year. The SAGC will continue working on 
the consolidation and coordination of 
genomics and bioinformatics researchers 
across the health and medical, agriculture 
(both livestock and plant) and 
environmental genomics research fields, 
seizing the unprecedented opportunity for 
State-wide collaboration in genomics and 
bioinformatics. Together with close 
alignment to other BPA-supported 
facilities in proteomics and metabolomics, 
the SAGC will actively take part in the 
world-leading opportunities for 
researchers in SA and through their 
collaborations, nationally and 
internationally, to tackle the major issues 
in complex biology.

Professor David Lynn
SAGC Scientific Director
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SAGC Manager’s
Message

2020/2021 was a tough year for many 
people and COVID-19 has undoubtedly 
taken a toll on many of us. I am extremely 
proud of the resilience that was shown by 
our staff during this period and the strong 
performance put together by the SAGC 
team.  

Earlier this year, we partnered with 10x 
Genomics and Millennium Science to 
become one of only three Spatial 
Transcriptomics Reference Sites in the 
country. This partnership not only 
manifested the outstanding capacities of 
the SAGC in the spatial transcriptomics 
field, but it also secured ongoing special 
discounted pricing and in-depth training 
support for our customers. The SAGC team 
will endeavour to keep pioneering in this 
and other genomics fields, including 
spatial gene expression for FFPE samples 
and high-resolution spatial 
transcriptomics.     

In March 2021, a positive SARS-CoV-2 
signal was detected in the wastewater 
from an area hosting the annual Adelaide 
Fringe. In collaboration with SA Water and 
SA Health, the SAGC responded promptly 
and a pipeline for waste water genome 
sequencing was established within weeks. 
The SARS-CoV-2 whole-genome 
sequencing workflow enabled us to 
generate a list of high confidence variants 
to assist in determining which SARS-CoV-2 
variant was responsible for the positive 
sample and thus its source. 

A number of wastewater samples were 
screened, and multiple SARS-CoV-2 
variants were identified as a result. Liaising 
with other government owned 
organisations, the SAGC will continue 
contributing its genomics and 
bioinformatics capabilities in the public 
health sector. 

Demand for diversified technologies and 
services was strong from our user base of 
around 120 groups. These were 
predominantly from universities, medical 
research institutes and commercial 
organisations, with broad interests in 
environmental, biomedical, agrifood and 
livestock research. More than 40 
publications were supported by the SAGC 
and we participated in more than 50 grant 
applications in 2020/2021. Outreach and 
education is a key mission for the SAGC 
and four bioinformatics workshops were 
delivered over the past 12 months with 
more than 300 attendees in total. Short 
read sequencing was still the highest-
requested sequencing technology and the 
Centre acquired the first MGI G-400 
sequencer in South Australia to further 
increase our sequencing capability.

I would like to sincerely acknowledge the 
whole SAGC team, without whom none of 
the achievements mentioned above

would have been possible. In particular, I 
want to thank our Board of Directors and 
Prof. David Lynn (Scientific Director) for 
providing invaluable advice on our 
strategy development. I also want to 
express my gratitude to Dr. Jimmy Breen 
for his leading role in the SAGC’s 
bioinformatics team, Mark Vander Hoek 
for looking after the day-to-day operation 
in the genomics lab, Dr. Renee Smith for 
continuously working on the improvement 
of our quality control system and Letitia 
Pimlott for operating our Flinders node. 

2021/2022 will be another important year 
for the SAGC, and we look forward to 
further supporting our research, clinical 
and industrial community. 

Dr Sen Wang
SAGC Manager
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The South Australian Genomics Centre was established in July 
2020 as a state-wide genomics facility to support genomics 
research in South Australia, as well as nationally and 
internationally. The SAGC is a unique partnership between the 
South Australian Health and Medical Research Institute (SAHMRI), 
The University of South Australia, Flinders University, The 
University of Adelaide, the Australian Genome Research Facility 
(AGRF) and the Australian Wine Research Institute (AWRI).

The SAGC aims to be a nationally and internationally leading 
genomics facility, supporting innovative scientific discoveries. The 
SAGC builds on the already very strong reputation of SA 
researchers in genomics and bioinformatics and aims to further 
increase collaborations in the field including non-traditional 
collaborations that bring together researchers working in the 
plant and agriculture research fields with those working in 
biomedical research. 

About us
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Acknowledgement of Traditional 
Owners 

We would like to acknowledge the 
Kaurna people as the Traditional 
Custodians of the Land on which the 
SAGC is located. We pay our respects to 
the Elders, past, present and future, 
and recognise their continuing 
connection and contribution to this 
land. 

Disclaimer 

The information contained in this 
publication is correct at the time of 
printing but may be subject to change 
without notice. Please check the 
SAGC website for the latest 
information. 
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SAGC Locations

SAGC Central Hub 

South Australian Health and Medical Research Institute
(SAHMRI)

Adelaide SA 5000 Australia
Tel: +61 08 8128 4152
Web: sa-genomics.com.au
Email: SAGC@sahmri.com
Twitter: @SA_genomics
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Waite Campus Node

Plant Genomics Centre

Urrbrae SA 5064 Australia

Flinders Node

Flinders Centre for Innovation in Cancer
(FCIC)

Bedford Park SA 5042 Australia
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Our People
Front to Back, Left to Right:
Letitia Pimlott, Tamara Leclercq, Nhi Hin, David 
Lynn, Yvette van Eenennaam, Renee Smith, 
Jimmy Breen, Sen Wang, Mark Van der Hoek, 
Nathan Watson-Haigh, Tim Rudd
Absent: Ziad Al Bkhetan & Cara Fraser
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The SAGC brings together a group of staff with vast 
experience in providing our clients with reliable, cutting-edge 
and competitively priced end-to-end genomics and 
bioinformatics services.

SAGC Genomics

Dr. Sen Wang
Centre Manager
sen.wang@sahmri.com

Mark Van der Hoek
Senior Genomics Staff
mark.vanderhoek@sahmri.com

Dr. Renee Smith
Senior Genomics Staff
renee.smith@sahmri.com

Letitia Pimlott
Laboratory Staff
(based at Flinders)
letitia.pimlott@flinders.edu.au

Tim Rudd
Laboratory Staff
tim.rudd@sahmri.com

Dr. Cara Fraser
Administration Officer
cara.fraser@sahmri.com

SAGC Bioinformatics

Dr. Jimmy Breen
Bioinformatics Platform Lead
jimmy.breen@sahmri.com

Dr. Nathan Watson-Haigh
Deputy Bioinformatics Platform Lead
nathan.Watson-haigh@sahmri.com

Dr. Nhi Hin
Bioinformatician
nhi.hin@sahmri.com

Dr. Ziad Al Bkhetan
Bioinformatician
ziad.bkhetan@sahmri.com

Dr. Sabrina Ng
Bioinformatician
sabrina.ng@sahmri.com

The team brings together widespread and diverse experience in 
genomics and bioinformatics research and service provision, both 
in Australia and internationally. Collectively, their experience spans 
all areas of biological research, including the biomedical, 
agricultural and environmental domains.

SAGC Scientific Director

Professor David Lynn
david.lynn@sahmri.com

SAGC Annual Report 2020/21 | 11



SAGC Board of Directors

Independent Chair

Yvette van Eenennaam
CEO
Adelaide BioMed City

Board of Directors

Professor David Lynn
Director of Computational & Systems Biology Program
Precision Medicine Theme
SAHMRI

Professor Alan Boddy
Dean of Research
UniSA Clinical & Health Sciences

Dr. Kirby Siemering
Chief Executive Officer
AGRF

Mr. Joe Baini
Chief Executive Officer
AGRF

Professor Laura Parry
Intermin Executive Dean – Faculty of Sciences
The University of Adelaide

Professor Michael Michael
Lead – Cancer Research Program
FHMRI

Dr Mark Krstic
Managing Director
AWRI
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SAGC Scientific Advisory Committee

Professor Robert Edwards
Scientific Advisory Committee Chair 
Director of Bioinformatics and Human 
Microbiology
Flinders Accelerator for Microbiome Exploration 
(FAME)
Flinders University

Associate Professor Bettina Berger
Scientific Director, School of Agriculture, Food and 
Wine
The University of Adelaide

Dr. Anthony Borneman
Principle Research Scientist
The Australian Wine Research Institute

Professor Alex Brown
Aboriginal Health Equity Theme Leader at SAHMRI
Professor of Medicine at the University of 
Adelaide

Professor Elina Hypponen
Directory of the Australian Centre for Precision 
Health
University of South Australia
Senior Research Fellow at SAHMRI

Dr. Jessica Marathe
Cardiologist
Royal Adelaide Hospital

Professor Hamish Scott
Joint Director of the CCB ACRF Cancer Genome 
Facility
SA Pathology

Associate Professor Luke Selth
Directory of the Prostate Cancer Research Group
Flinders University

Dr. Rick Tearle
Senior Bioinformatician
University of Adelaide

Professor Deborah White
Director of the Cancer Program, and Deputy 
Precision Medicine Theme Leader at SAHMRI
Professor in Medical Sciences at the University of 
Adelaide and Health Sciences at Uni SA
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Genomics Services

Genomic Services

Sample Extraction
- DNA/RNA extraction from various sources including 

blood, tissue, buffy coat, saliva, swab, faecal matter, 
environmental samples and plants

RNA Sequencing
- mRNA, Total RNA, Small RNA, low input RNA

Microbiome and Metagenome
- Targeted (16S, 18S and ITS) and non-targeted 

(metagenomics)

Whole Genome Sequencing
- Microbial, human, animal & plant

Whole Exome and Targeted Panels
- Whole exome sequencing, probe sets, selective 

amplification primer sets

Epigenome
- ChIP-Seq, ATAC-Seq and Whole Genome Bisulfite 

(WGBS) Sequencing

Single Cell analysis
- 10x Genomics Chromium, 10x Genomics Chromium 

X and Fluidigm C1TM Single Cell Auto Prep System

Spatial Transcriptomics (Reference Site in SA)
- Visium system (10X Genomics)

High-throughput qPCR
- Biomark HD (Fluidigm)
- Open Array 12K Flex (Thermo Fisher Scientific)

Equipment

Library Preparation
- Zephyr G3 Workstation (Perkin-Elmer)
- Chromium (10X Genomics)
- Chromium X (10X Genomics)
- C1TM Single Cell Auto Prep System (Fluidigm)

QC
- TapeStation (Agilent)
- LabChip GX Touch 24 (Perkin Elmer)
- BioAnalyzer (Agilent)
- Qubit 2.0 (Thermo Fisher Scientific)
- Qubit-Flex (Thermo Fisher Scientific)
- OpenArray 12K Flex (Thermo Fisher Scientifc)
- Biomark HD (Fluidigm)

Sequencing Platforms
- NovaSeq (Illumina)
- NextSeq (Illumina)
- MiSeq (Illumina)
- DNBSEQ-G400 (MGI)
- NanoPore (Oxford NanoPore Technologies
- PacBio (Pacific BioSciences)

Our team of experienced genomics staff come from a wide variety of research backgrounds and have a 
wealth of knowledge in all areas of genomic and bioinformatic research, including animal, plant, 
environmental, microbial, ancient DNA and human genomics. 
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Bioinformatics Services

The SAGC Bioinformatics team works with clients to develop analyses that are tailored to the needs of 
projects and clients, whether it be for standardised ‘best practise’ analysis workflows or for custom 
software development.

Standard Bioinformatics Pipelines

The SAGC provides a suite of analysis pipelines and 
workflows developed externally and inhouse, based on 
community best practises.

Sequencing Quality Control
- FASTQ generation and QC assessment

RNA Sequencing
- Gene expression profiling
- Transcript expression profiling
- miRNA and small RNA analyses
- ALL splicing

Microbiome and Metagenome
- 16S microbial profiling & taxonomic classification 

pipeline
- Shotgun metagenomics and Metagenome-

Assembled Genome (MAG) analyses

Whole Genome Shotgun & Exome Sequencing
- Germline and somatic variant detection
- Copy Number Variants (CNVs) and large 

chromosomal rearrangement detection
- Gene fusion detection pipelines

Epigenomics analysis approaches
- Chromatin accessibility & Transcription Factor 

binding peak calling
- DNA methylation analyses, Whole Methylome and 

Methylation Array analyses
- Chromosome Conformation Capture approaches 

(3C/4C/Hi-C)
- ATAC sequencing approaches

Custom & Strategic Bioinformatics Projects

Single Cell & Spatial Transcriptomics
Our Bioinformatics team are developing several 
approaches for the analysis of single cell technologies, 
particularly around Spatial Transcriptomics through a 
collaboration with 10x Genomics.

Genome Assembly
Our Bioinformatics team have considerable experience 
in genome assembly techniques and approaches, 
particularly in the area of large plant genomes, 
working with a number of Australia-wide genome 
sequencing projects.

Clinical Research Collaboration
In collaboration with clinicians and biomedical 
researchers, the SAGC provides analysis consultation 
for Molecular Tumour Boards (MTB).

Researcher Training
The SAGC is committed to developing analysis skills in 
the South Australian scientific community and 
nationally through Bioinformatics workshops. Since our 
inception in 2020, we have developed and carried out 
training to researchers in the areas of Metagenomics, 
Transcriptomics and Agricultural Genomics.
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The MGI DNBSEQ-G400 Applications

Basic Scientific Research

• Whole genome Sequencing
• Targeted Region Sequencing
• Single Cell Sequencing
• Epigenetic Sequencing
• Whole Exome Sequencing
• Non-coding RNA Sequencing
• Transcriptome Sequencing
• Metagenomics

Basic Medicine

• Pathogenic Microorganism Sequencing
• Monogenic Disorder Detection
• PGS/PGD
• NIPT
• Chromosome Tumour Sequencing
• Complex Disease Detection

The MGI DNBSEQ-G400 offers:

• The ability to run 2 flow cells at the same time 
independently of one another

• 2 different sized flow cells:

• FCL flow cell is capable of achieving 1800 million 
reads and 540Gb output (PE150) across 4 lanes

• FCS flow cell is capable of achieving 550 million 
reads and 165Gb output (PE150) across 2 lanes

• A range of read lengths:

• FCL Flow cells: SE50, SE100, SE400, PE100, 
PE150 and PE200

• FCS Flow cells: SE100, PE100 and PE150

The SAGC is pleased to have acquired a MGI DNBSEQ-
G400 in June 2021, which provides our customers with a 
more diverse range of sequencing options at a reduced 
cost. 

The G-400 sequencer from MGI utilises DNBSeq technology to 
provide economical and highly accurate sequencing. The 
DNBseq technology uses rolling circle amplification to reduce 
the number of PCR cycles in NGS sequencing. This, combined 
with the structure of the DNB’s and the unique Patterned Array 
technology, allows the MGI to decrease duplicate rates, 
increase accuracy and reduce index hopping compared to 
other short read sequencing technology.
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Research Showcase

Coronavirus Disease 2019 (COVID-19) is caused 
by a highly infectious respiratory virus, severe 
acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), and is responsible for the ongoing 
global pandemic. While the death toll from 
COVID-19 has been devasting (>4 million as of 9 
July 2021 according to the Johns Hopkins 
University Coronavirus Resource Center), the 
vast majority of those infected fortunately do 
recover. Nevertheless, it is now increasingly 
apparent that recovered individuals, even those 
who had mild COVID-19, can suffer from 
persistent symptoms for many months after 
infection. Popularly referred to as ‘long COVID’, 
symptoms globally resemble similar post-
infectious syndromes, such as Ebola and SARS-
CoV-1, and suggest that there may be a long-
lasting dysregulation of the immune response in 
individuals recovering from COVID-19. 

Long-term perturbation of the peripheral 
immune system months after SARS-CoV-2 
infection

Professor David Lynn and team
BMC Medicine | 2021 

COVID-19 and its long-term effects 
on the immune system

Professor David Lynn and his team approached 
the SAGC in order to utilise RNA-Sequencing to 
better understand long COVID at a 
transcriptional level in 69 individuals recovering 
from mild, moderate, severe and critical COVID-
19. Following sample collection at 12, 16 and 
24-weeks post-infection, the SAGC utilised 
state-of-the-art methods and sequencing 
technology to generate approximately 68.2 
million individual sequences per sample from 
138 blood samples. Through the SAGC’s 
involvement, an increased understanding was 
obtained about the effects of COVID-19 at a 
gene expression level, with evidence that 
patients suffering from long COVID were 
transcriptionally different up to 24 weeks post-
infection. 
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Research Showcase

The placenta is the fetomaternal interface, 
which is essential for fetal growth and survival, 
playing a central role in the health of both the 
fetus and its mother. The dynamic gene 
expression during pregnancy dramatically 
contributes to the correct functionality of this 
temporary tissue. The epitheliochorial placenta 
of the horse is a valuable resource to 
understand parent-of-origin expression due to 
minimal bias associated with remnants of 
maternal tissue compared to other eutherian 
mammals. This study identified genes whose 
transcription is biased to either the paternal or 
maternal chromosome in the equine placenta. 
Overall, this study, which was published in the 
Proceedings of the National Academy of 
Sciences USA, contributes to a better 
understanding of regulatory processes in 
placental function, evolution, and disease, using 
horses as a model for eutherian mammals’ 
placenta.

Parental bias in expression and interaction of 
genes in the equine placenta

Professor Barry Ball and team
PNAS | 2021 

Our partners were specifically interested in how 
parent-of-origin expression comes about in 
horses, and how methylation acts on the DNA 
during imprinting. DNA methylation analysis, 
outside of well sampled or model organisms, 
can often be difficult due to poor reference 
genomes. The SAGC team was brought in as a 
consultant due it our previous expertise in using 
Epigenetic approaches for model organisms, 
such as the plant fungus Botrytis cinerea and the 
commercial fruit crop grapevine (Vitis vinifera). 
The SAGC was able to validate the DNA 
methylation analysis (in the absence of phasing 
information) and RNA expression work. 
Currently there is limited information about how 
the expression of paternal and maternal allele’s 
impact the development of the placenta, a 
crucial element in long-term health of placental 
animals.

Integration of DNA methylation and 
gene expression in the horse 
placenta
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Research Showcase

Atherosclerosis is a complex vascular condition 
associated with aging, and a major cause of 
mortality worldwide. It involves a build-up of a 
"plaque" consisting of fats, cholesterol, and other 
substances on and within the artery walls, 
resulting in restricted blood flow and an increased 
risk of blood clots and heart attacks. At the 
cellular level, atherosclerosis involves a diverse 
range of cell types interacting in complex ways to 
produce inflammation, however the mechanisms 
causing inflammation are not well understood. 
Current therapeutic approaches treat symptoms 
like high-cholesterol and high blood pressure, 
without addressing the underlying causes of 
cellular dysfunction. They also do not fully 
account for specific environmental and genetic 
factors in different individuals. A deeper 
understanding of the cell types involved, and their 
activities is therefore required to develop more 
targeted therapeutic strategies for 
atherosclerosis.

Vasculogenic properties of adventitial Sca-
1+CD45+ progenitor cells in mice: a potential 
source of vasa vasorum in atherosclerosis

Professor Peter Psaltis and team
Scientific Reports | 2019

Single cell RNA-seq sequencing (scRNA-seq) 
technology has recently been gaining traction for 
understanding complex diseases like 
atherosclerosis, while bringing us closer to the 
idea of using a "precision medicine" approach to 
treat underlying cellular causes of the condition. 
Associate Professor Peter Psaltis approached the 
SAGC about using scRNA-seq technology to 
facilitate a better understanding of 
atherosclerosis mechanisms in the heart and 
aorta at the cellular level. Previous research 
conducted by Associate Professor Peter Psaltis 
identified a rare "progenitor" cell population in 
mice that appeared critical to a known 
mechanism that leads to atherosclerosis. Using 
state-of-the-art-methods, the SAGC carried out 
scRNA-seq and analysis to characterise the 
different cell-types present in the heart and the 
aorta in unprecedented detail, contributing to an 
improved understanding of the cellular 
mechanisms underpinning atherosclerosis.

Underpinning the cellular 
mechanisms of atherosclerosis 
using single cell analysis

Image supplied by 10x Genomics
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Art versus science
Dr Helen Pynor (Australian Network for Art & 
Technology SAHMRI resident) and Dr Jimmy 
Breen (SAGC Bioinformatics Platform Lead) have 
joined forces to explore the ideas around the 
body’s porosity, the way the body ‘leaks’ out into 
the world in ways we don’t necessarily think 
about, and the part DNA plays in that story.

Helen says “I was aware that we shed DNA that’s 
in our skin cells, as we go about our daily lives, but 
was fascinated to learn from Jimmy that we 
breathe DNA out in the vapour that comes out of 
our lungs. It’s fascinating to me that this molecule, 
DNA, that we regard as central to our biological 
identity and is tucked away securely in cell nuclei, 
is casually emitted by us each time we exhale, and 
that we are, of course, also breathing in the DNA 
of others. There’s something humorously 
promiscuous about this, but also materially and 
philosophically intriguing. It also has resonances 
for the Covid world we’re living in.”

Dr Pynor’s residency at SAHMRI will culminate in a 
body of research that will take the form of a 
written piece and a series of artworks.
The artwork generated from this research will 
include a video work, still photographic images, a 
kinetic sculpture involving exhaled water vapour, 
and the DNA genomic data itself.
The kinetic sculpture tests the collection of a 
shared breath sample using an R-Tube device. The 
exhaled DNA is then extracted, analysed and 
sequenced.

Dr Breen has worked closely with Dr Pynor throughout 
her residency to bring her project to life.
“The collaboration with Jimmy has been enormously 
valuable,” Dr Pynor said.
“With my own prior background in molecular biology, I 
feel we’ve formed an extremely productive and 
generative collaboration.”
“Jimmy’s experience has greatly expanded my own 
understandings.”
Promoting the collaboration is ANAT, an Adelaide-
based agency facilitating the uptake of artists into 
science and technology sectors.
For over 30 years, ANAT has been identifying 
opportunities for artists to contribute to scientific 
innovation.
Dr Pynor said she is grateful for the opportunity.
“We hope the new work will stimulate philosophical 
reflection and expand viewers’ perception of life and 
its endlessly reiterating exchanges,” she said.
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Publication Highlights

Zika Virus Infection of Human Iris Pigment Epithelial 
Cells

Professor Justine Smith and team
Frontiers in Immunology | 2021 

Genomic Service: Total RNA-Seq

BACKGROUND: Zika virus (ZIKV) is a single-stranded RNA 
flavivirus, which was first isolated from non-human 
primates in Uganda in 1947, and from humans in the same 
country in the early 1950s. During recent Zika epidemics, 
adults infected with ZIKV have developed inflammatory 
complications eye disease, the most serious being uveitis. 
Mechanisms of Zika-associated anterior uveitis are 
unknown, but ZIKV has been identified in the aqueous 
humor of affected individuals. 
OUTCOME: The authors used total RNA-sequencing 
generated at the SAGC to investigate interactions 
between ZIKV and human iris pigment epithelial cells. The 
results suggest that the iris pigment epithelium is 
susceptible to ZIKV infection, but also mounts a rigorous 
pan-IFN response, which when combined with other 
elements of ocular immune privilege, may limit ocular 
pathology in the majority of affected individuals. Those 
persons in whom the virus replicates robustly within the 
iris pigment epithelium, may generate a stronger 
inflammatory response and thus be at higher risk of 
developing anterior uveitis.
IMPACT: This work represents the first observations 
around basic mechanisms of this emerging form of uveitis 
in a human-based experimental system. 

The androgen receptor is a tumor suppressor in 
estrogen receptor-positive breast cancer

Professor Wayne Tilley and team
Nature Medicine | 2021 

Genomic Service: ChIP-Seq

BACKGROUND: In mammary gland development, 
estrogen stimulates, and androgen inhibits post-pubertal 
growth. The estrogen receptor (ER) is required for breast 
development and unequivocally drives the majority of 
breast malignancies (~80%). The role of androgen 
receptor (AR) however is unresolved, thus constraining 
implementation of AR-directed therapies to treat breast 
cancer. ER inhibitors are standard of care for ER+ breast 
cancer, but resistance to these agents is the major cause 
of breast cancer mortality. The need for alternative 
strategies has renewed interest in androgen therapy. 
OUTCOME: The authors used ChIP sequencing generated 
at the SAGC to show that AR activity positively predicted 
disease survival in multiple clinical ER-positive breast 
cancer cohorts. 
IMPACT: These findings provide unambiguous evidence 
that AR has a tumor suppressor role in ER-positive breast 
cancer supporting AR agonism as the optimal AR-directed 
treatment strategy.
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Journal Article Acknowledgements

Immunisation with the BCG and DTPw vaccines 
induces different programs of trained immunity in 
mice

Professor David Lynn and team
Vaccine | 2021 

Genomic Service: ATAC-Seq

BACKGROUND: Vaccination is one of the most effective 
public health interventions, preventing >2 million deaths 
annually. In addition to providing pathogen-specific 
immunity, vaccines can also confer nonspecific effects 
(NSEs) on mortality and morbidity unrelated to the 
targeted disease. The NSEs associated with live vaccines 
have been attributed, in part, to an epigenetic and 
metabolic reprograming of innate immune cells, 
increasing their responsiveness to subsequent microbial 
encounters. Whether non-live vaccines induce trained 
immunity is currently poorly understood. 
OUTCOME: The authors used ATAC sequencing generated 
at the SAGC to show that immunisation of mice with non-
live vaccines induced a unique program of trained 
immunity in comparison to live vaccine immunised mice. 
Interestingly, changing the order in which the live and 
non-live vaccines were co-administered to mice altered 
subsequent trained immune responses. Given these 
differences in trained immunity, further studies are 
needed to fully investigate the potential consequences.
IMPACT: Whilst the benefits of target-specific vaccine 
response are unquestionable, the impact of NSEs on 
vaccine efficacy and adverse effects are still poorly 
understood. The NSEs associated with vaccines have the 
potential to have both positive or negative impacts on 
mortality and morbidity. Understanding how changes in 
immunisation schedule can affect NSEs can contribute to 
the rational design of immunisation schedules that 
maximise positive outcomes and minimise adverse effects.

Integrative Transcriptomic Network Analysis of 
Butyrate Treated Colorectal Cancer Cells

Professor Michael Michael and team
Cancers | 2021 

Genomic Service: Small RNA-Seq & mRNA-Seq

BACKGROUND: Colorectal cancer (CRC) is a common 
cause of cancer-related deaths worldwide. Although a 
small proportion of CRC cases develop from genetic 
factors, most cases develop sporadically and are linked to 
environmental and lifestyle factors, such as diet. High-
fiber diets are known to protect against CRC, largely 
through the influence of butyrate, which is generated by 
the colonic microbiota. Butyrate is a well-studied chemo-
protective agent with the ability to induce apoptosis, 
inhibit cell proliferation and regulate the cell cycle in CRC 
cells through the global regulation of gene expression. 
OUTCOME: MicroRNA and mRNA datasets generated at 
the SAGC were integrated to generate molecular 
interaction networks that identified key components of 
the butyrate response and facilitated bioinformatic 
predictions of butyrate-induced changes in cellular 
activity. Moreover, two butyrate-regulated microRNAs 
identified through this analysis were shown to enhance 
the effect of butyrate on cellular proliferation and 
apoptosis. 
IMPACT: These findings help create a framework for 
identifying novel drug targets that may act in concert with 
histone deacetylase inhibitors, such as butyrate, to 
prevent or treat cancers.
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Grant Highlights

The SAGC is a proud supporter of genomics and bioinformatics research within South Australian, 
interstate and abroad. Within our first year of operation, the SAGC supported 51 
genomics/bioinformatics-based grant applications, 27 of which had an SAGC staff member listed as an 
investigator. Of those 54 applications we are pleased to highlight 3 out of 8 success stories below.

Associate Professor Erin 
Symonds

Principal Medical Scientist and 
Team Leader, Bowel Health 
Service at Flinders Medical 
Centre and Senior Research 
Scientist at Flinders University. 

Grant Title: A liquid biopsy DNA 
methylation blood test for 
personalised treatment of 
patients with gastrointestinal 
cancers

Grant Funding: Medical 
Research Future Fund -
Australia

Professor Deborah White

Director of the Cancer 
Program, and Deputy Precision 
Medicine Theme Leader at 
SAHMRI, and Professor in 
Medical Sciences at the 
University of Adelaide and 
Health Sciences at Uni SA.

Grant Title: Adolescent with 
acute lymphoblastic 
leukaemia: Focussing on the 
gut microbiota, its role in 
therapeutic response and 
potential as an effective 
adjunct therapeutic in this 
high-risk group.

Grant Funding: Medical 
Research Future Fund -
Australia

SAGC Staff Grant 
Applications

SAGC Supported Applications

 27

 54

Professor Raymond Thomas

Professor in the School of 
Science and the Environment, 
Memorial University (Grenfell 
Campus), Newfoundland, 
Canada

Grant Title: Repurposing 
marine by-products or raw 
materials for the development 
and production of
functional foods and bioactives 
to improve human health and 
coastal community
sustainability

Grant Funding: New Frontiers 
in Research Fund - Canada
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The SAGC is a proud supporter of genomics and bioinformatics research within South Australian, 
interstate and abroad. Within our first year of operation, the SAGC supported 51 
genomics/bioinformatics-based grant applications, 27 of which had an SAGC staff member listed as an 
investigator. Of those 54 applications we are pleased to highlight 3 out of 8 success stories below.

Associate Professor Erin 
Symonds

Principal Medical Scientist and 
Team Leader, Bowel Health 
Service at Flinders Medical 
Centre and Senior Research 
Scientist at Flinders University. 

Grant Title: A liquid biopsy DNA 
methylation blood test for 
personalised treatment of 
patients with gastrointestinal 
cancers

Grant Funding: Medical 
Research Future Fund -
Australia

Professor Deborah White

Director of the Cancer 
Program, and Deputy Precision 
Medicine Theme Leader at 
SAHMRI, and Professor in 
Medical Sciences at the 
University of Adelaide and 
Health Sciences at Uni SA.

Grant Title: Adolescent with 
acute lymphoblastic 
leukaemia: Focussing on the 
gut microbiota, its role in 
therapeutic response and 
potential as an effective 
adjunct therapeutic in this 
high-risk group.

Grant Funding: Medical 
Research Future Fund -
Australia

SAGC Staff Grant 
Applications
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Campus), Newfoundland, 
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Grant Title: Repurposing 
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materials for the development 
and production of
functional foods and bioactives 
to improve human health and 
coastal community
sustainability

Grant Funding: New Frontiers 
in Research Fund - Canada
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SAGC Training & 
Workshop’s

As part our commitment to support genomics research in South 
Australia, the SAGC have conducted a range of full-day, in-person 
workshops. Workshops are open to all researchers within the state 
and nationally, presenting tutorials on the computational analysis of 
high-throughput sequencing data, while also providing hands-on 
support from SAGC staff and collaborating research expertise. A total 
of 4 workshops were run in 2021 which included:

Metagenomics & Microbiome Analysis

Professor Rob Edwards

Flinders University

Agrigenomics: To Genome Assemblies and Beyond

Dr Nathan Watson-Haigh

University of Adelaide Waite Campus

Single Cell and Bulk RNA Sequencing Analysis

Dr Davis McCarthy

SAHMRI Auditorium

Epigenomics Sequencing Analysis

Associate Professor Bastien Llamas

Health Innovation Centre, Adelaide BioMed City
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Spatial Transcriptomics Reference 
Site

In June 2021 the SAGC was designated as a 10x Genomics Spatial Transcriptomics Reference Site 
(1 of only 3 in the country). This designation includes in-depth training for SAGC staff in this 
exciting and newly emerging field, along with ongoing special discounted pricing for our SAGC 
customers.

Spatial Gene Expression analysis incorporates whole transcriptome analysis for intact tissues 
sections with morphological context. Bringing these complementary methods together offers a 
previously inaccessible view of tissue biology. 
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A Spotlight on Spatial 
Transcriptomics
The relationship between cells and their relative locations within tissues is critical to understanding normal 
development and disease pathology. The 10x Genomics Visium Spatial transcriptomics is a ground-breaking 
molecular profiling method that allows scientists to characterise gene expression in specific regions of a tissue at 
an almost single cell resolution, enabling the analysis of structural features of samples such as organs, tissues 
and tumours.

Our initial analyses have involved the 10x SpaceRanger analysis workflow combined with the scRNA-seq 
environment Seurat, which was used to deconvolute the gene expression of each spot with the identified gene 
expression value. With the help of some of our SAGC partners at the University of Adelaide Roseworthy 
Campus, we have been investigating the usage of geospatial techniques to improve edge detection within the 
capture region, enabling fine-grained gene expression information to be identified in between spots. The 
SAGC has also been increasing its capabilities to integrate other spatial omics data, such as spatial lipodomics, 
with spatial transcriptomics data to provide a more advanced multi-omics approach.

Initial spatial transcriptomics projects at the SAGC have included 
the analysis of colon tumours that were treated with specific anti-
cancer immunotherapies. As seen above, samples are dissected 
and placed on a 10x slide containing 4 capture regions containing 
barcoded mRNA-binding oligonucleotides grouped in spots. 
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0.9% Government

9% Industry/ Commercial 0.9% PFRAs

SAGC Users

82.8% Universities

14.7% MRIs

0.9% NSW

1.7% VIC

97.4% SA
97.4% Biomedical

2.6% 
Environmental

2.6% Agricultural

Source

Discipline
Location

Within our first year of operation the SAGC has 
fostered a client base of more than 100 groups 
from academia, government, industry, medical 
research institutes (MRIs) and publicly funded 

research agencies (PRFAs). 

SAGC Operational 
Report
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SAGC Genomics

SAGC Operational 
Report

SAGC Bioinformatics

Discipline

38.1% Biomedical

23.3% Environmental

38.6% Agricultural

35.2% mRNA-Seq
5.9% 

scRNA-Seq

5.8% Gene Fusion

5.9% 
Genome Editing

17.6% Genome 
Assembly

5.9% Meta
-genomics

5.9% Small 
RNA-Seq

5.9% Total 
RNA-Seq

5.9% WGA

5.9% WGBS

Analysis 
Type

Laboratory
Method 

38.4% Amplicon

1.8% 
SmallRNA

9.8% Total 
RNA-Seq

24.3% mRNA-Seq

8.7% 
Custom

0.2% DRIP-Seq

6.1% 
OpenArray

0.1% Spatial Transcriptomics

2.9% Mitochondrial 
DNA

0.6% scRNA-Seq
4.9% 

Epigenetics 

2.0% WGA

0.2% CRISPR

116       Users
122      Projects
3167    Samples
115       NGS Runs
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SAGC Quality Policy

The SAGC enables access to a fully integrated 
network of world-leading research capabilities, 
providing the highest level of quality, 
confidence and satisfaction. The SAGC’s quality 
policy aims to:

 Establish an external brand to facilitate local and 
international recognition as a leader in genomics 
and bioinformatics services.

 Provide an integrated network of cutting-edge 
research capabilities and infrastructure to 
facilitate scientific excellence.

 Deliver quality assured results within agreed 
timeframes, thereby becoming the supplier of 
choice.

 Maintain growth through the diversification of 
funding sources and continued staff 
development and training.
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Funding

The South Australian Genomics Centre (SAGC) was established in July 2020 as 
a state-wide genomics facility to support research in South Australia, as well 
as nationally and internationally. The SAGC is a partnership between the 
South Australian Health and Medical Research Institute (SAHMRI), University 
of South Australia, Flinders University, The University of Adelaide, the 
Australian Genome Research Facility (AGRF), and the Australian Wine 
Research Institute (AWRI). Its establishment was supported by an investment 
of >$7 million, including $2 million from BioPlatforms Australia (BPA).

The work that we do and the successes that we have achieved in 2020/21 
would not have been possible without the support from our partner 
organisations and funding bodies SAHMRI, UniSA, Flinders University, The 
University of Adelaide, AGRF, AWRI, BPA, NCRIS and the James and Diana 
Ramsay Foundation. The SAGC would also like to sincerely acknowledge 
the SAGC Board of Directors, the Scientific Advisory Committee and the 
SAGC staff, without whom none of the achievements listed in this 
document would have been possible.
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Adelaide SA 5000 Australia
Tel: +61 08 8128 4152
Web: sa-genomics.com.au
Email: SAGC@sahmri.com
Twitter: @SA_genomics


