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About Us

The Ramaciotti Centre for Genomics is
Australia’s leading genomics research
and resource centre, with the capability
to deliver data, analysis, guidance and
advice of the highest quality. It is a national
infrastructure facility and a focal point
for the development and application of
genomics in Australia. Established in
1999, it is the largest genomics facility at
any Australian university. The Centre is
comprehensively equipped with the latest
next-generation sequencing technology,
expression analysis and high-throughput
microarray systems”

Our Mission

Is to deliver internationally competitive
genomic services of the highest quality
using leading edge technology.

Demonstrates
Excellence

Embraces
Diversity
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Our Objectives

+ To provide our users with access to
enabling technology and services,
facilitating internationally competitive
research.

+ To provide genomics and related services
of the highest possible quality.

+ To provide support for bespoke and
niche projects.

+ To provide services at competitive rates.

+ To build the genomics community in the
state of NSW and beyond.

Our Values

+ Excellence

+ Collaboration
+ Innovation

+ Diversity

* Respect

Builds
Collaboration

Values in Action
Our UNSW Behaviours

Displays
Respect
b Drives
| Innovation

Director's Report

Availability is not enough —
genomics must be accessible
to deliver impact.

From capability
to impact

* 550+ research groups
supported

+ 195,000+ samples
processed in 2024-2025

* Translational impact
in prenatal genomics
and cancer profiling

* Gold LEAF
accreditation and
continued NATA ISO/IEC
17025 accreditation
(including increase
in scope)

It is a privilege to write this report as the
new Director of the Ramaciotti Centre for
Genomics. | take on this role with humility
and deep respect for the legacy established
by those who led the Centre before me,
including Emeritus Professor lan Dawes
and Professor Marc Wilkins. Over 25 years,
the Centre has become one of Australia’s
leading genomics facilities, supporting
more than 550 research groups and
analysing over 1.2 million samples.

Genomics is entering a new phase,
shaped by higher throughput, lower cost,
real-time sequencing, multi-omics, and
Al-enabled analysis. In this changing
landscape, the Centre’s role is clear: to
remain a trusted platform for translation,
helping researchers, clinicians, and partners
adopt emerging technologies, access
expert support, and deliver practical impact.

This requires continued focus on
quality, accessibility, bespoke scientific
collaboration, and secure sovereign
capability in genomics and data analysis.
It also means ensuring that the latest
technologies are not only available in
Australia, but accessible — delivered
cost-effectively and supported by the
expertise needed to use them well. Over
2024 and 2025, the Centre processed
more than 195,000 samples, received
over 4,600 project submissions, expanded
its technology base, and introduced new
services in single cell, proteomics, and
plasmid sequencing.

This capability gives Australian
researchers and partners access to
trusted, locally based genomics services
that are technically current, scientifically
rigorous, and supported by expert teams.
Over the past two years, it has contributed
to advances in prenatal genomics, less
invasive cancer profiling, and genomics-
driven research across conservation,
microbiome science, and environmental
monitoring.

Maintaining trust is fundamental to
this mission. In 2024 the Centre achieved
Gold LEAF accreditation, and in October
2025 successfully completed its NATA
reassessment, with accreditation
continued. These outcomes reflect our
commitment to quality, reliability, and the
standards required to support increasingly
complex and translational work.

As we look ahead, our focus is clear: to
preserve the quality and trust that define
the Centre while strengthening its role
as a catalyst for translation and national
capability. In a period of rapid technological
change and constrained funding, that role
matters more than ever.

| thank our staff, collaborators, clients,
and funding partners for their continued
support, and | look forward to advancing
the Centre’s next phase with clarity and
purpose.

A/Prof. Martin Smith
Director
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new service offerings -

Olink Reveal, microfluidics-free Single cell
services, Oxford Nanopore Technologies
full-length plasmid service.

Highlights from
2024 and 2025

accreditation -

Successful expansion of ISO/IEC 17025
(NATA) scope, NATA re-assessment,
and attainment of Gold LEAF
sustainability lab accreditation.

staffing levels

Staffing levels increased slightly to
27 staff, including QMS and IT support.

new machines

T T
ni —~—
] L L L Lk

The Centre acquired 8 new
machines: a second NovaSeq X

5 Plus, the MiSeq i100 Plus, four ONT
PromethlON 2 Solos, the GPure,
and Hamilton NGS STAR MOA.

expos

Exhibited at five UNSW Expos
over 2024-2025.

4,600

project submissions

We received over 4,600 project
submissions in 2024-2025. 1 4

" 12

conferences
Exhibited at 12 national

conferences over 2024-2025.
__. runs per week

- 19
1 9 5 ’ 0 0 0 - On average 14 next generation

sequencing machine runs or tours
samples flowcells were done per week. )
Staff held 19 official tours of the

We processed over 195,000 samples ] 8 laboratory showcasing equipment
over 2024 and 2025. and staff over 2024-2025.

seminars

Presented at 8 educational and
research-focused seminars over

[ |
website 2024-2025.

154/161-

publications

We were acknowledged in 154 and 161
publications, in 2024 and 2025, respec-
tively.

The Centre updated its website,
and we gratefully acknowledge the
support from the UNSW website
development team.
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Our people

Steering Committee

The Ramaciotti Centre

for Genomics is affiliated
with other universities and
medical research centers
in the Sydney region and

representatives from each
serve on the Centre's steering
committee. The committee
members provide input

on the Centre's strategic
direction and objectives.

We gratefully acknowledge
their contribution during
2024 and 2025.
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At the close of 2025 the
committee consisted of:
Professor Marc Wilkins
(Chair) - UNSW Sydney

A/Professor Martin Smith
(Director) — UNSW Sydney

Dr Helena Mangs
(Deputy Director) — UNSW Sydney

Professor Carolyn Hogg
University of Sydney

Professor Mark Cowley
Children’s Cancer Institute, Sydney

Professor Sarah Kummerfeld
Garvan Institute of Medical Research

Professor Amy Cain
Macquarie University

Professor Brett Neilan
University of Newcastle

Professor Garry Myers
University of Technology, Sydney

Alternates

Professor Steven Djordjevic
University of Technology, Sydney

Professor lan Paulsen
Macquarie University

Professor Katherine Belov
University of Sydney

Our staff

Our staff come from diverse
backgrounds and bring a
wealth of experience from
various disciplines, including
biomedical, environmental,
conservation biology, and
biotechnology. The team
works closely together to
deliver data for the thousands
of projects we support each
year. In 2024-2025, we saw
changes in staffing in some
teams, with staff leaving for
maternity or long service
leave, or career changes.

At the close of 2025 our team included:

Director
A/Prof. Martin Smith

Deputy Director & Chief Operating
Officer

Dr Helena Mangs

Quality Manager
Keren Natalia, Natalia Consulting
(SmartQMSs)

Quality Officer
Dr Darshi Ramesh

Production Bioinformatician
Aravind Manda

ResTech Computing Support Officer
John Zaitseff

Postdoctoral Fellow
Dr Qing Wang

Research Manager
Jason Koval (long service leave)

Senior Research Officers
Dr Jess Gurr

Dr Matthew Wong

Dr Firoozeh Salehzadeh

Dr Darshi Ramesh

Deepa Sudarsanapanicker
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Research Officers

Dr Erika Becker

Dr Christie Foster (maternity leave)
Dr Stephanie Nagy

Dr Melodie Grandin

Scott Genner

Rhys Stark

Crystal Cui (maternity leave)

Lydia Murphy

Research Assistants
Dr Zena Kassir

Dr Sarita Pudasaini
Jane-Phan Au (maternity leave)
Steven Chan

Joshua Crowe

Phanna Thianchetthakul
Nour Hawchar

Rhean Varghese

Lewis Mercer

David Nguyen

Administrative Officer
Abigail Teo

Social Media Content Assistant
Kate Arellano
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“I think it's wonderful
that we have such a
large academic genomic
centre just next door,
and working together in
the future will surely
benefit the population
of New South Wales.”

Prof Tony Roscioli

_

Partnerships and
collaborations

Prenatal genomic sequencing

Pregnancy ultrasounds can reveal physical
abnormalities, which are present in 2-5% of
all pregnancies. These abnormalities can
cause health conditions for a baby. If an
abnormality is detected, prenatal genomic
testing can be used to try to find the cause
of the health conditions. The results can
help families make informed decisions
about treatment and management of

a baby’s health. Unfortunately, many
Australians don't have access to this life-
changing resource. But PreGen National
Lead, and Group Leader in Neurogenomics
at Neuroscience Research Australia
(NeuRA), Professor Tony Roscioli, is

trying to change that. “The aim of the
[PreGen study] is to kickstart prenatal
genomic testing around Australia and start
getting evidence that it is useful,” says
Prof. Roscioli.

In 2021, Prof. Roscioli and his team
began by sequencing exomes of “trios”
(both parents and their baby). In 2024,
they began whole genome sequencing
of trios, facilitated by the Ramaciotti
Centre’s next-generation sequencing
team. The Centre carried out PCR-free
preparation, followed by high-throughput
sequencing on the NovaSeq X Plus. To
date, the Centre has sequenced more than
100 trios.

“Since early 2023, we have worked closely
with Prof. Roscioli and his team,” says Dr
Helena Mangs, Deputy Director & COO of
the Ramaciotti Centre. “This partnership
was instrumental in validating the NovaSeq
X Plus under the Centre’s NATA-accredited
scope — a critical step in supporting the
PreGen study.”

“We did not have a genomic sequencing
instrument that could sequence [whole]
genomes at a reasonable cost, whereas the
Ramaciotti did,” Prof. Roscioli says. “It's been
a fantastic collaboration. It's worked really
smoothly, and it's shown the enormous utility
of having an academic genomics centre just
next door to a hospital.”

The PreGen study has conducted over 300
genomic tests and over 100 have resulted
in a diagnosis. The results have produced
critical insights into genetic conditions in
babies, and provided clinical evidence in
support of a Medicare item number for
prenatal genomic testing.

“I'd like to thank the Ramaciotti Centre for
being so open to working collaboratively with
New South Wales Health Pathology,” Prof.
Roscioli says. “I think it's wonderful that we
have such a large academic genomic centre
just next door, and working together in the
future will surely benefit the population of
New South Wales.”
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Decoding the
Bilby: A Genomic
Breakthrough for
Conservation

In mid-2024, a breakthrough in Australian
conservation science captured global
attention: the complete genome
sequencing of both the Greater bilby
(Macrotis lagotis) and the extinct Lesser
bilby (M. leucura). This milestone offers
an unprecedented understanding of bilby
biology, evolution, and conservation
management, and the Ramaciotti Centre
played a vital role.

Led by Professor Carolyn Hogg and
her team at the University of Sydney, the
project generated the first high-quality bilby
reference genome, spanning 3.66 billion
base pairs and encoding approximately
38,000 protein-coding genes across nine
chromosomes. Using DNA from a museum
specimen for the Lesser bilby, the team
reconstructed its genome entirely. The
study, “Extant and extinct bilby genomes
combined with Indigenous knowledge
improve conservation of a unique Australian
marsupial” published in Nature Ecology
and Evolution, provides deep insights into
bilbies’ cooling tolerance, desert survival,
and species adaptation. “The Greater bilby
reference genome is one of the highest
quality marsupial genomes to date,
presented as nine pieces, representing each
of the bilby chromosomes. It offers insights
into biology, evolution and population
management”, said Prof Hogg.

The Ramaciotti Centre contributed to
the chromosome-level assembly for the
Greater bilby using HiC technology, while
also delivering whole genome sequencing
for Lesser bilby individuals and RNA-seq
data for genome annotation. “The bilby
genome project continues our work with
Professor Hogg, with whom we previously

said Professor Marc Wilkins, a UNSW co-
author on the paper and former Director of
the Ramaciotti Centre.

Beyond pure science, the genome project
delivers tangible conservation benefits.
Genetic data revealed historical population
bottlenecks and enabled the design of
targeted monitoring programs. Improved
genetic diversity insights aid Indigenous
rangers and wildlife managers in refining
breeding and reintroduction efforts for
Greater bilby populations.

The story of the bilby's genome also
resonates culturally: bilbies hold significant
importance in Indigenous Australian
communities as “Ninu.” Undertaking this
research in partnership with Indigenous
knowledge systems promotes inclusive,
culturally sensitive science. Building on
this success, the SNP panel from the bilby
study will be deployed in field conservation
activities to improve insights into population
structure and resilience. The sequencing of
the bilby genome marks both a scientific
achievement and a conservation catalyst,
preserving Australia’s iconic species and
shaping effective conservation policy.

Story adapted from htips:/www.unsw.edu.
au/newsroom/news/2024/07/australian-
bilby-genome-sequenced-for-the-first-time
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‘ I “The Greater bilby

-y

collaborated on the koala genome project,”

reference genome is one
of the highest quality

marsupial genomes to date
. It offers insights into

biology, evolution and
population management”,
Prof Carolyn Hogg.

Rosie the dog - Paul
is using Al to fight his
dog's incurable cancer

Paul Conyngham, an Al consultant and
entrepreneur, was faced with losing his
beloved dog, Rosie, to a type of mast cell
cancer that is incurable using conventional
treatments. Not ready to give in on his
quest to find a treatment for Rosie and gain
more time together, Paul reached out to the
Ramaciotti Centre, which sequenced both
Rosie’s genome and her cancer’s genome.
Drawing on his expertise in data science
and artificial intelligence—and with no
formal training in genomics—Paul analysed
and compared the data, uncovering
fascinating insights into Rosie’s cancer.

Candidate therapeutic drug identified
for aggressive childhood brain tumour

Diffuse Midline Glioma (DMG) is a type
of malignant, aggressive brain tumour
that mostly affects children, and has a
poor prognosis of <2 years survival post-
diagnosis for the majority of patients.
Currently, there are very few effective
treatments for this disease. Surgery is
usually not an option, and radiotherapy
gives only temporary benefits. Clinical
efficacy has been unsuccessful in trials
of many drugs targeting known DMG
mutations, which is likely due to their
inability to cross the blood-brain barrier to
the tumour site.

In a new study, Professor David Ziegler's
team at the Children’s Cancer Institute
and UNSW conducted high-throughput
screening and validation of a diversity of
clinically approved drugs in vitro against
DMG primary cell cultures, looking for

cytotoxic effects specific to tumour cells.
They identified 6 candidate compounds, of
which only 1 was confirmed to effectively
penetrate the blood-brain barrier in vivo
when tested in DMG mouse models:
‘fenretinide’.

As part of the investigation into the
antitumour mechanism of this drug in
DMG, RNA was extracted from cell cultures
treated with fenretinide to determine its
effect on the transcriptome (changes in
gene expression).

The Ramaciotti Centre contributed
to this project by providing lllumina
Total RNA-sequencing data, using the
NovaSeq 6000. RNA-seq showed that
fenretinide upregulates the endoplasmic
reticulum stress and Unfolded Protein
Response pathways and downregulates
neurogenesis.

suojeJloqeTToo pue sdrysdalded

Additional techniques showed that the drug
increases the production of reactive oxygen
species, inhibits oncogenic pathways, and
induces apoptosis (cell death).

The survival of DMG model animals
was significantly increased when treated
with fenretinide. This drug is a promising
potential therapeutic for patients with DMG.

69 Access the publication here

Paul focused his research on the ¢ KIT
protein, which is known to play a key role

in mast cell tumours in dogs, and used

Al software to model and study Rosie’s ¢
KIT protein structure, finding that it was
abnormal. In his searches, he also identified
an anti cancer compound that is used to
treat a different type of cancer by attacking
a protein that is similar to ¢ KIT, meaning it
had potential for use in Rosie.

That path ended when the unidentified
drug manufacturer declined compassionate
use in a dog. Undeterred, Conyngham
collaborated with Ramaciotti Centre
Director Martin Smith, UNSW RNA Institute
Director Pall Thordarson, and others to
develop a customised mRNA vaccine from
Rosie’s tumour, using Grok to design the
final construct. The vaccine was produced

at the RNA Institute at UNSW, then
shipped to Professor Rachel Allavena’s
lab at the University of Queensland’s
School of Veterinary Science,
which had ethics approval to test
immunotherapy in dogs. Rosie
received her first injection of the
treatment in December 2025, with
boosters planned for early 2026.
Technological advancements
such as those used in this story
give a glimpse into the future of
personalised medicine using
mRNA technology.

For more info UNSW
Newsroom article: htitps:/
news.unsw.edu.au/en/paul-
is-using-ai-to-fight-his-dogs-
incurable-cancer

r
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Autofluorescent Antarctic fungus
discovered using Long-Read and
Sanger sequencing services

Researchers from UNSW & the Australian
Institute of Botanical Science have
discovered a new species of fungus in the
cold desert soil of Antarctica. It has been
named Penicillium psychrofluorescens
sp. nov. due to its preference for cold
temperatures (psychrotroph) and the fact
that it exhibits intense autofluorescence
under the microscope.

Antarctica is known for its extreme
conditions of harsh, low temperatures and
limited nutrient availability. This creates a
selective pressure for organisms that have
adaptions that enable them to survive here.
Species of Penicillium fungi are known
to exist here; however, the extent of the
fungal biodiversity in terrestrial Antarctica
is unknown, being limited by the complex
cultivation techniques needed for their
isolation.

The researchers took soil samples from
beneath a biocrust in Robinson Ridge, East
Antarctica. Using a new cultivation method
involving Fluorescence Activated Cell
Sorting and incubation with very low-nutrient
growth medium, they isolated a range of
potentially novel fungal taxa.

The Ramaciotti Centre was given
samples of DNA extracted from mycelium
of a pure fungal culture. Oxford Nanopore

Technologies library preparation was
performed, followed by long-read
sequencing on a GridION sequencer. In
addition, Sanger sequencing was utilised
to sequence PCR amplicons of the internal
transcribed spacer region (ITS).

The ONT long-read sequences were used
to assemble and annotate its near-complete
genome with phylogenetic analyses revealed
that it is a new species of Penicillium. It
has genomic features that may represent
adaptations to the nutrient availability in
the antarctic environment (scarce and
specific!). This helps to provide insights into
life in extreme environments. The genome
contains 30 biosynthetic gene clusters, most
unrelated to known compounds, suggesting
potential for novel bioactive molecules with
applications in medicine and biotechnology.

This discovery highlights how little we
know about microbial life in extreme places
like Antarctica. The new fungus adds to
our understanding of how life can adapt
to harsh conditions and opens doors to
exciting research in medicine, science, and
environmental studies.

69 Access publication here
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This discovery
highlights how
little we know
about microbial
life in extreme
places like
Antarctica.

Advancing Coral Restoration
Through Genetic Insights

Coral reefs worldwide are under severe
threat from climate change and local
stressors, prompting urgent efforts to
restore these ecosystems. On the Great
Barrier Reef (GBR), restoration initiatives
increasingly rely on coral propagation and
out-planting. A critical factor for success
is maintaining genetic diversity, which

underpins resilience and adaptive potential.

However, limited knowledge of population
structure and species diversity among
commonly propagated corals poses risks
of inbreeding and reduced ecosystem
resilience.

Researchers sampled 189 colonies from
Acropora cf. hyacinthus, a tabular coral
frequently used in GBR restoration, across

six reef systems in the northern-central GBR.

Samples were processed at the Ramaciotti
Centre using the Axiom Coral Genotyping
Array 550,961 (Caribbean design). The

analysis revealed high genotypic diversity
within A. cf. hyacinthus populations,

with most colonies representing unique
genotypes. Sites contained few multi-ramet
genets, suggesting sexual recruitment

is prevalent and populations are well-
connected. Importantly, collecting colonies
more than two meters apart significantly
increases the likelihood of sourcing
distinct genotypes, a practical guideline for
restoration practitioners.

Unexpectedly, genetic analysis also
uncovered three distinct species clusters
within the sampled corals: A. cf. hyacinthus,
A. pectinata, and an undescribed taxon
(A. aff. hyacinthus). This finding highlights
ongoing taxonomic uncertainty within
tabular Acropora species, which can
lead to misidentification and inaccurate
assumptions about genetic diversity. The
SNP array proved valuable for rapid species

resolution, offering a scalable tool for
improving restoration planning.

No significant population structure was
detected across the sampled reefs, likely
reflecting high gene flow and the limitations
of applying a Caribbean-designed array to
Indo-Pacific species. While deeper genomic
sequencing could provide finer resolution,
the SNP approach offers a practical balance
of cost and accuracy for large-scale
restoration projects.

These insights underscore the
importance of guided colony selection to
preserve genetic and species diversity in
restoration efforts. By integrating genomic
tools into project design, practitioners can
enhance the resilience of restored reefs and
safeguard biodiversity.

co Access the publication here
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Unlocking Precision Medicine Through Ascites
cfDNA Analysis in Ovarian Cancer

Targeted therapies have transformed
ovarian cancer treatment, but their
success depends on timely and accurate
biomarker profiling. Traditionally, this
requires high-quality tumour tissue, which
is often difficult to obtain due to surgical
contraindications or poor sample integrity
after chemotherapy. A recent study led by
by Professor Caroline Ford and her team
at UNSW demonstrates that cell-free DNA
(cfDNA) extracted from ascites fluid offers
a powerful, minimally invasive alternative
for genomic profiling in advanced ovarian
cancer.

Ascites, a fluid buildup common in
late-stage disease, was sampled from 15
patients, generating 26 cfDNA specimens
alongside matched tumour spheroid DNA
and archived tissue. Using the TSO500
assay service at the Ramaciotti Centre,
assessing 523 cancer-related genes, cfDNA
delivered superior sequencing coverage
compared to formalin-fixed tissue and
spheroid DNA, with tumour purity reaching

up to 95%. Importantly, cfDNA reliably
identified clinically actionable mutations,
including BRCA1/2 variants, TP53, and
other key drivers, with 95% concordance to
clinical reports. Gene amplifications of MYC
and PIK3CA were also detected, reinforcing
cfDNA's capacity to inform targeted therapy
decisions.

Beyond static profiling, sequential
ascites samples revealed dynamic tumour
evolution. Changes in copy number profiles
and clonal prevalence (>10% shifts in
five cases) were observed over time,
highlighting the potential of cfDNA to
monitor disease progression and treatment
response. In one case, cfDNA captured
chromosomal deletions and chromothripsis
events missed by archived tissue,
underscoring its advantage in representing
current tumour biology. These findings
suggest that cfDNA can overcome sampling
bias inherent in tissue biopsies, offering
a more comprehensive view of tumour
heterogeneity.
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The study also demonstrated that
homologous recombination deficiency
(HRD)—a critical predictor for PARP
inhibitor therapy—can be assessed using
cfDNA through markers such as loss of
heterozygosity and large-scale genomic
alterations. This capability is particularly
valuable when ascites precedes surgery
or emerges at relapse, enabling earlier and
more accurate treatment planning.

By validating ascites cfDNA as a robust
template for genomic analysis, this research
advocates for its integration into routine
clinical practice. It offers a timely, cost-
effective, and less invasive approach to
precision medicine, ensuring patients
receive the most appropriate targeted
therapies at critical points in their treatment
journey.

9 Access the publication here

Oral, Vaginal, and Stool Microbial Signatures
in Patients With Endometriosis as Potential
Diagnostic Non-Invasive Biomarkers

Microbiomes can be helpful or harmful,
playing important and dynamic roles in the
development and regulation of numerous
physiological pathways of their host.
Endometriosis, a complex and chronic
inflammatory disease in women, has been
shown by many studies to be associated
with distinct microbial communities
different to those of women without
endometriosis. However, this has typically
been investigated from a single body
site. The role of the microbiome in the
development of endometriosis is unknown.
In a new study Professor Emad EIl-Omar’s
team at the Microbiome Research Centre
at UNSW aimed to identify a microbial
signature specific to endometriosis by

assessing the taxonomic and compositional
differences between the microbiota in the
mouth, gut and, vagina of patients with and
without endometriosis and healthy controls.
The Ramaciotti Centre’'s Amplicon team
were given samples of DNA extracted from
the patient swabs. Preparation of lllumina
16S Metagenomic Sequencing Libraries,
amplifying the V3-V4 hypervariable region
of the 16S rRNA gene, was followed by
sequencing on a MiSeq sequencer. Using
this data, through bioinformatic and
statistical analyses the authors identified
differentially abundant taxa present within
each cohort and between minimal/mild vs.
moderate/severe stage endometriosis.
The oral samples of patients with

TraDIS - analysis of gene function

The Ramaciotti Centre is among the few
service providers worldwide offering TraDIS
sequencing - a powerful technique for
genome-wide analysis of gene function. In
2025, data generated through the Centre’s
TraDIS service was published in Nature
Genetics as part of a landmark study led by
international collaborators from Sweden and
Germany. Notably, one of the authors, Lars
Barquist, was instrumental in developing the
TraDIS methodology.

Transposon-directed insertion sequencing
(TraDIS) combines high-density random
transposon mutagenesis with next-
generation sequencing to explore how gene
disruptions influence phenotypes, including
gene essentiality. The process involves
preparing libraries through DNA shearing,
end repair, adapter ligation, and selective
enrichment of transposon-containing

fragments via PCR. Sequencing primers
add a short transposon tag to each read,
requiring optimized protocols on Illumina
sequencing platforms. Data analysis is
performed using a specialised pipeline (Bio-
Tradis, Barquist et al., 2016).

In this study, TraDIS was applied to
Shigella, a human pathogenic bacterium,
to create a genome-wide map of
genes essential for infection of the
intestinal epithelium. Researchers
generated transposon mutant
libraries in Shigella strains and
used them to infect enteroid
cultures—miniature gut
organoids derived from stem
cells. Genomic DNA was then
extracted from intracellular
bacterial populations, and the
Ramaciotti Centre performed
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moderate/severe endometriosis were
enriched with Fusobacterium - a key
pathogen of periodontal disease, which is
a common comorbidity in endometriosis,
and a microbe known to be enriched in the
endometrium and endometrial lesions of
those with endometriosis. The role of this
microbiome member in host inflammation
is unknown and intriguing.

This study supports the potential
for development of a non-invasive
microbial-based diagnostic biomarker for
endometriosis, as an alternative to the
current surgery-based diagnosis.

69 Access the publication here

library preparation and sequencing.

The findings provide critical insights
into virulence factors and host-pathogen
interactions.

69 Access the publication here
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Ramaciotti Centre milestone:
25 year anniversary

One of Australia’s leading
genomics research and
resource facilities held a
special event to mark a
quarter of a century

of advancing scientific

discovery.

-

The Ramaciotti Centre for Genomics

is the largest genomics facility at any
Australian university and has been pivotal
in supporting scientific breakthroughs
from protecting endangered species to
driving advances in clinical trials and
health equity.

At a special event on 16 June 2025
industry, research and community
partners honoured the Ramaciotti
Centre’s achievements over 25 years.
Past and present leaders highlighted
the facility’s continued leadership and
support for groundbreaking research
across disciplines, and its pivotal role in
transforming the field of genomics.

The Centre has analysed more than 1.2
million samples since it opened in 2000,
delivering world-class data, analysis,
and expert guidance to over 500 global
research groups across diverse fields,
including conservation biology, agricultural
science and public health.

At the forefront of genomics research

Deputy Dean (Research and Enterprise) at
UNSW's Faculty of Science, Professor Marc
Wilkins, who directed the Ramaciotti Centre
from 2011 to 2022, said the facility had played
a key role in shaping genomics research.

“The Centre was one of the first in
Australia to sequence human genomes
and do many analyses at scale,” Professor
Wilkins said. “It has always been at the
cutting edge of emerging technologies.

Its success has also been in its capacity
to integrate new technologies into a
sustainable business model.”

Over the last 25 years, UNSW'’s
Ramaciotti Centre for Genomics has
been instrumental in numerous landmark
research projects.

Scientia Professor Vlado Perkovic, Provost
at UNSW, said the Ramaciotti Centre for
Genomics remained a cornerstone of
Australia’s national research infrastructure.

“I'm extremely proud of the Ramaciotti
Centre's contribution to Australian and
global science. As a recognised leader in
genomics, the Centre provides not only
cutting-edge services but also fosters deep
collaboration across research, clinical, and
academic groups,” Prof. Perkovic said.
“UNSW is committed to supporting this vital
work, and | look forward to the outcomes of
both current and future projects - research
that will undoubtedly drive innovation and
deliver real-world benefits to communities”.

“I'm extremely proud

of the Ramaciotti
Centre’s contribution to
Australian and global
science. As a recognised
leader in genomics, the
Centre provides not only
cutting-edge services
but also fosters deep
collaboration across
research, clinical,

and academic groups,

Prof Vlado Perkovic

Driving collaboration and
transformation

Established in 1999 and operational from
2000, the Ramaciotti Centre has driven the
development and application of genomics
in Australia. It is equipped with state-of-
the-art sequencing platforms and gene
expression analysis tools, continuing
its mission to support groundbreaking
research and improve health outcomes.
NSW Parliamentary Secretary for
Transport and Member for Coogee,
Dr Marjorie O'Neill, said the Ramaciotti
Centre is a shining example of how long-
term, bipartisan investment in science and
innovation can deliver lasting impact.
“The Centre continues to play a key role
in strengthening the state’s biomedical
and public health capabilities,” Dr O’Neill
said. “By fostering collaboration, training
and research that directly benefits the
community, the Ramaciotti Centre is driving
high-impact discoveries across health,
agriculture, and environmental science.

Looking to the next 25 years

The current Director of the Ramaciotti
Centre, Associate Professor Martin Smith,
said the facility would continue to evolve
and pioneer new frontiers in genomic
science.

“As we look ahead over the next 25 years,
the Ramaciotti Centre remains committed
to staying agile in the face of rapidly
evolving genomic technologies,”

A/Prof. Smith said.

“We aim to continue supporting the
translation of genomic discoveries into
meaningful societal impact that spans from
precision medicine to sustainable farming
and environmental resilience as well.”

Story by Ashleigh Steele, UNSW media
https:/www.unsw.edu.au/newsroom/
news/2025/06/25-years-of-discovery-
unsws-ramaciotti-centre-celebrates-
milestone
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Single cells, many applications

In response to rapid advances in single
cell technologies, the Ramaciotti Centre
has successfully relaunched its Single
Cell RNA sequencing services, introducing
flexible, scalable, and more accessible
workflows. These services enable the
research community to take single cell
experimentation to the next level of
high-throughput multiplexing. Building

on recent technological developments,
we have expanded beyond traditional
microfluidic platforms to offer a suite

of non-microfluidic single cell solutions,
including lllumina Single Cell 3' RNA
sequencing, Parse WT v3 Single Cell prep,
and 10X QuantumScale Single Cell RNA
methodologies. These approaches provide
researchers with greater flexibility in
experimental design, improved scalability,
and cost-effective access to high-quality
single cell data. The Ramaciotti Centre
has a strong legacy in this space, having
pioneered 10x Genomics single cell
technologies over a decade ago. Dr
Firoozeh Salehzadeh who leads the Single
Cell services team says, “We are proud to
re-offer single cell services using next-
generation, high-throughput, and more
accessible technologies that reduce
barriers to entry while maintaining
scientific rigor and data quality.”

To support this expansion, the Centre
obtained Decode/Parse training last year,
strengthening in-house expertise and
operational readiness. Since relaunching
our Single Cell services, we have delivered
multiple successful projects for the Sydney
research and academic community using
both Illlumina single cell preparation
workflows and Parse WT single cell
technology. These projects involved a
diverse range of sample types, including
mouse primary cells, patient-derived
paediatric cancer samples, and mouse/
human cell lines.
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Our overarching goal is to continuously
extend and adapt emerging single cell
technologies to better serve the research
community across NSW and beyond.
Central to this mission is our dedicated
team of single cell specialists, who work
closely with clients to support bespoke
experimental design, provide hands-on
guidance throughout sample preparation,
and ensure the delivery of high-quality,
reproducible data. “We enjoy meeting
with clients to discuss the details of their
projects, which allows us to learn more
about the biological questions they aim to
answer, ultimately supporting the accurate
and efficient design of their Single Cell
projects,” says Dr Firoozeh Salehzadeh.

“We enjoy meeting with
clients to discuss

the details of their
projects, which allows
us to learn more

about the biological
questions they aim to
answer.."

Dr Firoozeh Salehzadeh

“We have recently supported
research across many
disciplines, including
looking at the role of RNA
and DNA modifications in
cancer cases, microbial
profiling in soil and faecal
samples, and RNA sequencing
for applied conservation
research into vulnerable
Australian wildlife species.”

Dr Jess Gurr

The future of long (and short) read sequencing

Oxford Nanopore Technologies (ONT) is
revolutionising how we think about DNA
and RNA sequencing. This platform can
generate short to ultra-long reads in real-
time, limited only by the length of the DNA/
RNA molecule. Using ONT we can start

to solve puzzles that have traditionally
confounded short-read technologies, such
as resolving RNA isoforms, sequencing
across repetitive DNA regions, and even
detecting base modifications.

With more than a decade of experience
with ONT, the Ramaciotti Centre has
forged ahead as a leading provider of ONT
services. The Centre first implemented
MinION for research collaborations in
2014 and started offering ONT as a

service with the acquisition of our GridION
sequencer in 2020. In 2024/2025 we
continued to expand our capabilities,
adding four PromethION 2 Solo devices
to our sequencing fleet, and welcoming
additional technical team members to
support this growth.

The beauty of ONT is the versatility
of its applications. Over the past two
years the Ramaciotti Centre has worked
with samples as diverse as microalgae,
insects, marsupials, viruses, and human
epidemiological samples. Dr Jess Gurr
who manages the ONT service says, “We
have recently supported research across
many disciplines, including looking at the
role of RNA and DNA modifications in
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cancer cases, microbial profiling in soil
and faecal samples, and RNA sequencing
for applied conservation research into
vulnerable Australian wildlife species.”

The ONT team has been investing in
research and development to make this
technology even more accessible. Dr Jess
Gurr says, “Running the ONT service is
sometimes challenging but never boring.
For example, last year we supported
several wildlife and plant projects that
involved some trial and error to optimise
the protocols. In the end we had very
positive outcomes for our clients.”

In 2025 we completed our first Ultra-
Long DNA sequencing project, and we
achieved extraordinarily long read lengths
of over TMbp. These ultra-long reads
will help resolve complex structural
variants and duplications, important for
the detection of elusive disease-causing
variants, and facilitating telomere-to-
telomere genome assemblies.

The Ramaciotti Centre has a strong
reputation for offering emerging
technologies to support the Australian
research community, and with ONT we are
proud to be continuing our investment in
the future of genomics.
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Technology and services O G

The Centre supports a diverse network of more than 550 research
groups across academia and industry, working with leading
universities and research institutes throughout Australia and

Short and long read sequencing Genotyping and other analysis
applications

Location 3 »
DNA, RNA, methylation analysis ’

Whole genome, metagenome, exome & + Thermo Fisher Scientific GeneTitan MC

targeted panels, microbiome, amplicon, + lllumina Infinium IAPS (Tecan) & iScan

methylation analysis, Total RNA, mRNA, + NanoString nCounter (discontinued in

miRNA, Direct RNA, microfluidics-free 2025)

single cell RNA sequencing, adaptive

(targeted) sequencing, full-length plasmid Support equipment: Liquid handlers

sequencing, and Olink Reveal proteomics.

/ ' o internationally. Our services enable research across a wide
Universities spectrum of scientific disciplines.
" PFRAS
B vRrs
. Industry/Companies
. . . Customer Type

The Centre has an extensive suite of genomics technology, State Governments

supporting a range of applications. Processing is conducted in . Commonwealth Governments

a laboratory accredited by NATA to ISO/IEC 17025 for specific Bl Other types of organisations

methods (see scope for details).

NGS STAR MOA (Hamilton)

Sample numbers Sciclone (Revvity)

Short read technolo
9y epMotion (Eppendorf)
& _‘§ lllumina NovaSeq X Plus (two) Zephyr iQ (Revvity)
-1 ST llumina NextSeq 1000 viaflo (Integra)
©
» 2025 lllumina MiSeq i100 Plus Myra (Bio Molecular Systems)
lllumina NovaSeq 6000 G.Pure (Dispendex)
(discontinued in 2024)
lllumina MiSeq (discontinued in 2025) Support equipment: Quality check
PCR (96 & 384
Long read technology d ( i )
Tapestation
- E + Oxford Nanopore Technologies LabChip
o 3 .
o o '§ PromethlON Qubit 4 and Flex Biomedical and Diagnostics
o B = o + Oxford Nanopore Technologies GridlON Plate reader ¢
> e 3 . Environmental
o °© ® e-Gel system
Sanger Sequencing Bioanalyzer Discipline Agrifood
NGS \ Array \ Sanger \ Nanostring Epoch
Core and user prep, Custom design ic Bi i
and prep. g Nanodrop . Basic Biology/Biotech
& validation
+ AB3730xI
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Funding

The Australian Commonwealth Government
supports the Centre’s operations

through NCRIS (National Collaborative
Research Infrastructure Strategy) funding,
administered by Bioplatforms Australia
(BPA). BPA is a non profit organisation that
strengthens Australian life science research
by investing in cutting edge infrastructure
and specialised expertise. The Ramaciotti
Centre gratefully acknowledges the support
from BPA, as well as the co investment
(cash and in-kind) from the University of
New South Wales (UNSW).

We also extend our thanks to BPA and UNSW
for the funding that enabled the purchase of
a second NovaSeq X Plus sequencer and the
associated compute infrastructure in 2025,
which further enhanced our sequencing
capacity and service delivery.
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