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Project description

Please explain the
purpose of your
research (including
background and
rationale).

Please use language
that the general public
will understand. Word
limit is approximately
250 words.

This project aimed to develop new and improved treatments for diffuse
large B-cell lymphoma (DLBCL), an aggressive and often treatment-
resistant form of blood cancer. DLBCL is the most common type of
lymphoma in Australia, and about one third of patients either do not
respond to current treatments or relapse, leaving them with limited
options and poor outcomes.

Around one quarter of DLBCL cases carry changes (mutations) in a gene
called EZH2. These mutations help cancer cells survive, and drugs that
block EZH2 have been developed. However, responses to these drugs are
often short-lived, especially in DLBCL.

Our team discovered that cancers with EZH2 mutations also rely on
another protein, called Menin, to grow. Drugs that block Menin already
exist and are being tested for other cancers. We found that combining
Menin and EZH2 inhibitors kills lymphoma cells more effectively than
either drug alone.

This research aimed to understand how these drugs work, how lymphoma
cells become resistant to these treatments to identify new ways to predict
and overcome resistance, and which version of the Menin inhibitor drug
works best. To do this, we used advanced techniques to scan the entire
genome and identify genes that make lymphoma cells more or less
sensitive to treatment. We validated these targets and investigated the
mechanisms by which they control response and resistance to the
inhibitors. Our goal is to use this information to select the right patients foi
these therapies and design better combinations to improve treatment
success.
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Major results of this
research project

As this project is now
complete, please
explain the major
results of your
research, and what it
means for advancing
cancer control. Please
use language that the
general public will
understand. Word limit
is approximately 500
words.

Our research has provided important insights into how to improve
treatment for patients with diffuse large B-cell lymphoma (DLBCL),
particularly those with EZH2 mutations. We achieved several key
outcomes:

1. Identification of the Best Menin Inhibitor

We tested four different Menin inhibitors and identified one as the most
effective at stopping cancer cell growth. This drug is now prioritised for
further testing in animal models and potential future clinical trials in
lymphoma patients.

2. Characterisation of Resistance Mechanisms

Using a technique called CRISPR screening, which allows us to test the
role of every gene in the genome, we identified genes that make
lymphoma cells resistant to EZH2 and Menin inhibitors. We validated the
hits from our screen across six different DLBCL cell lines to confirm they
are involved in drug resistance. Through a combination of cell growth
assays, biochemical studies, and transcriptional profiling, we uncovered
how the loss of these genes enables lymphoma cells to evade the effects
of treatment. Notably, analysis of patient data revealed that mutations in
these genes are present in clinical DLBCL samples. These findings not
only improve our understanding of how Menin and EZH2 inhibitors work
but also highlight the potential value of screening patients for these
mutations to guide treatment decisions. Importantly, combining Menin
and EZH2 inhibitors overcame this resistance, offering a new potential
strategy for patients whose cancer has these mutations.

3. Discovery of Sensitisation Mechanisms

In addition to resistance mechanisms, we aimed to identify genes that,
when inhibited, enhance the cancer-killing effects of Menin and EZH2
inhibitors. We initially validated five top "sensitisation hits" from our
CRISPR screen; however, these effects were confined to a single cell line
and not reproducible across other models. Follow-up analysis is ongoing
to understand the unique features of this cell line, with the goal of
identifying a biomarker-defined patient subgroup that could benefit from
targeting these genes. To expand this effort, we conducted two
additional CRISPR screens and identified new sensitisation hits that are
consistent across multiple EZH2-mutant DLBCL cell lines. Excitingly,
inhibitors for one of these hits are already in preclinical development for
other cancers, suggesting a new combination therapy avenue to improve
treatment response. Further mechanistic studies are planned to
determine how these genes enhance drug sensitivity.

3. Understanding How the Drugs Work

We studied how the inhibitors affect cancer cells over time by
performing experiments to profile epigenetic, gene expression and
protein changes. Our analysis and intersection of these datasets is
continuing and will enable us to further understand the cause and effect
of epigenetic and transcriptional changes driving lymphoma cell growth
inhibition.
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Impact and Future Directions

Our findings provide a strong rationale for combining Menin and EZH2
inhibitors in patients with EZH2-mutant DLBCL. By revealing how drug
resistance arises and how to overcome it, our work brings us closer to
personalised treatment strategies that can improve outcomes and
survival for people with lymphoma.

Moderating Issues

Please describe any
challenges that you
faced and/or that have
impacted upon
intended activity,
progress and
outcomes. Please
explain your strategies
for any aspects of the
project that are
incomplete.

(Limit 300 words)

A key challenge emerged during validation of initial "sensitisation hits"
identified in our first CRISPR screen. While these genes enhanced drug
response in the original screening cell line, they did not show the same
effect in five additional EZH2-mutant DLBCL models. This cell line-specific
result suggested a unique underlying biology. Rather than dismissing
these hits, we are now investigating what makes the original line distinct,
including its genetic and epigenetic landscape, to determine whether a
subset of patients may benefit from targeting these pathways. This is
particularly important as drugs are already being developed for one of
these targets.

To address the need for broader applicability, we undertook two
additional CRISPR screens. These efforts successfully identified new
sensitisation hits with consistent effects across cell lines. We have
validated two of these hits, with more still to validate. We will be
performing mechanistic studies to understand how they enhance the
efficacy of Menin and EZH2 inhibitors. These will be completed in the
coming months as part of ongoing research efforts. Despite the
unexpected cell line specificity in our initial findings, the project remains
on track and has uncovered new therapeutic opportunities that are now
being actively explored.

Publications and
presentations

Please list any
publications and/or
abstracts produced as
a result of the project.
Include manuscripts in
preparation or in
submission/under
review.

Cl Rachel Woodhouse presented this project at the following meetings:

- Oral presentation at Biomolecular Horizons 2024 — “Menin
inhibition as a novel epigenetic therapy for EZH2-driven diffuse
large B-cell lymphoma” (September, Melbourne)

- Poster presentation at the Garvan International Signalling
Symposium 2024 — “Menin inhibition as a novel epigenetic
therapy for EZH2-driven diffuse large B-cell ymphoma” (October,
Sydney). Awarded Best Poster Prize

- Oral presentation at Canberra Hospital Haematology CPD meeting
— “Epigenetic Therapies for Diffuse Large B Cell Lymphoma”
(Canberra, November)

- Poster presentation at Lorne Genome 2025 — “Menin inhibition as
a novel epigenetic therapy for EZH2-driven diffuse large B-cell
lymphoma”

- Oral presentation at The Canberra Health Annual Research
Meeting (CHARM) 2025 — “Targeting epigenetic co-dependencies
to develop new therapies for diffuse large B-cell lymphoma”
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Elizabeth Mee, our PhD student on this project, presented this project at
the following meetings:
- Oral presentation at the Canberra Health Annual Research
Meeting (CHARM) 2024
- Oral presentation at the John Curtin School of Medical Research
Student Conference 2024
- Poster presentation at the EMBL Australia PhD Course 2024
(Melbourne, November)
- Poster presentation at The Canberra Health Annual Research
Meeting (CHARM) 2025

We are preparing a manuscript from this project for submission for
publication early next year, co-first-authored by Rachel Woodhouse and
Elizabeth Mee.

Further studies and/or
funding

Please outline any
further studies or
funding which have
arisen as a result of the
project.

This project has laid a strong foundation for ongoing research into novel
treatment strategies for EZH2-mutant diffuse large B-cell ymphoma. The
findings, particularly the discovery of resistance mechanisms,
identification of new combination therapy targets, and validation of a
lead Menin inhibitor, have opened several new avenues for further
investigation. Follow-up studies are now underway to further understand
drug mechanisms of action, to characterise how newly identified
sensitisation hits enhance drug response, and to determine whether
certain genetic or molecular features can define patient subgroups most
likely to benefit from these therapies.

We will be submitting applications to major national funding bodies,
including the NHMRC, to support the next phase of this research. These
future studies will build on the data generated in this project and will aim
to translate our findings into pre-clinical models and ultimately inform
patient stratification strategies and clinical trial design. The outcomes of
this project have significantly strengthened the competitiveness of
upcoming grant applications and have provided a robust platform for
future translational lymphoma research.

Other Comments

Please outline any
other items of general
interest which have
arisen as a result of the
project.

Signed Chief
Investigator

R Wedo—

Date

31/7/2025
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