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The 15th Biennial Ovarian Cancer Research Symposium presented by the Rivkin Center for Ovarian Cancer and
the American Association for Cancer Research held on September 20-21, 2024, in Seattle, WA covered cutting-
edge research on the etiology and pathobiology of ovarian cancer. Several sessions focused on novel therapies in-
cluding targeting the immunosuppressive microenvironment and advances in early detection. In this article we
provide an overview of the key findings presented in the biology of ovarian cancer session, which covered novel
model systems that accurately represent the disease, features of the tumor microenvironment (TME), and ad-
vances in understanding the genomic landscape and biomarkers of response.

© 2025 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://

creativecommons.org/licenses/by/4.0/).

1. Introduction

Ovarian cancer is a complex and heterogeneous disease, and re-
markable advances in our understanding of its biology have been
made over the past two decades. For example, we now appreciate that
ovarian cancer is a term that is used to describe multiple diseases
(histotypes) with distinct clinical and molecular features, as well as dif-
ferent tissues and cells of origin. The Cancer Genome Atlas (TCGA) and
International Cancer Genome Consortium (ICGC) studies have made
significant contributions linking tumor genotypes to disease biology,
for example identifying that aberrations in homologous recombination
(HR) DNA repair genes are common in high grade serous ovarian cancer
(HGSC) and are associated with improved survival, but that restoration
of HR can result in treatment resistance [1,2].

These advances have led to new avenues of research, including de-
velopment of novel treatment strategies. However, aside from the
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introduction of PARP inhibitors, few therapies have led to clinically
meaningful benefits for patients, and treatment resistance continues
to be an unmet need. Strategies to improve the personalisation of treat-
ment and patient outcomes require a more in depth understanding of
ovarian cancer biology, the immune landscape and the tumor
microenviroment (TME), and improved model systems that faithfully
recapitulate the disease. Here we describe some of the latest discoveries
in ovarian cancer biology that were presented at the 15th Biennial
Rivkin Ovarian Cancer Research Symposium in Seattle in September
2024.

2. Novel model systems

Model systems that faithfully mimic key aspects of disease progres-
sion provide valuable mechanistic insights and are critical to the devel-
opment of new therapeutics. Several presentations at the conference
focused on the development of novel in vitro as well as in vivo models
of ovarian cancer. Models that retain the biological complexity and het-
erogeneity observed in patient tumors and are amenable to high
throughput assays provide much needed clinically relevant platforms
to test new drugs. Dr. Erin George presented work on a 3D in vitro
patient-derived microtumor model that addressed this objective. Pa-
tient tumors, including immune cells, can be faithfully maintained in
culture for more than 21 days using this model. It features functional
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and perfusable microgel medium, precise microtiter plates with con-
trolled “pumpless” perfusion of liquid media, and integrated in situ
high resolution imaging capabilities. Another innovative 3D model
from Dr. John Hawse's group utilized the Rastrum 3D cell printer to
grow ovarian cancer cells and PDX models in bio-functional matrices.
This model is amenable to co-culture with other cell-types whose
presence and identity impacted cancer cell growth, including cancer-
associated fibroblasts (CAFs). Using this model, they showed that
ovarian cancer cells were sensitive to the tyrosine kinase inhibitor
lestaurtinib via upregulation of the JAK/STAT pathway when grown in
3D compared to 2D conditions. Differences in drug response between
2D and 3D models were also highlighted by posters from ] Millard and
colleagues and M Virumbrales-Munoz and colleagues. Millard showed
that carboplatin-induced proteomes differ vastly when ovarian cancer
cells were cultured as 3D spheroids in a basement membrane, mimick-
ing in-vivo conditions, compared to 2D monolayers. These data high-
light the importance of using models that more closely resemble
tumor characteristics for drug discovery. Virumbrales-Munoz described
a 3D microphysiological model for HGSC which includes a cancer cell
spheroid and an adjacent 3D tubular blood vessel. Distinct advantages
of these models over 2D models include the incorporation of TME com-
ponents, making them more suitable for studying drug pharmacody-
namics. Using this model, they show that atovaquone (an OXPHOS
inhibitor) decreases the growth of HGSC spheroids. A poster from
Wong and colleagues presented work aimed at identifying novel predic-
tive biomarkers that will help identify low-grade serous ovarian carci-
noma (LGSC) patients who will respond to anti-hormone therapy
(AHT). To this end, they used a patient-derived xenograft (PDX)
model to directly assess the responsiveness of LGSC tissues to E2-
ablation and -stimulation. Gene expression analysis using E2-
resposive tissues will be used to determine a LGSC ER-responsive gene
signature which will enable identification of AHT-responsive predictive
biomarkers for LGSC.

The ascites fluid in the peritoneal cavity and the associated fluid
shear stress (FSS) encountered by metastatic ovarian cancer cells in
this microenvironment is challenging to model in vitro. Dr. Geeta
Mehta simulated this microenvironment by developing a model that
uses an agarose-collagen [ interpenetrating network hydrogel mirroring
the mechanical and transport properties of the TME. Ovarian cancer
cells are embedded within this model and subjected to a controlled
FSS in a bioreactor, to simulate the FSS present within the ascites filled
peritoneal TME. This model revealed that FSS promotes metastatic phe-
notypes and secretion of immunosuppressive cytokines, highlighting
the importance of mechano-transduction pathways in ovarian cancer
metastasis.

In addition to serving as a platform for therapeutic target identifica-
tion, drug development, and evaluating therapeutic response, model
systems also play a pivotal role in understanding mechanisms that
drive tumor progression in vivo. In this regard, Dr. Cecil Han presented
a new genetically engineered HGSC mouse model with overexpression
of the dequbiquitinase USP13 in combination with Pten and p53 deletion
in the ovarian surface epithelial cells. This new model showed increased
peritoneal metastasis and ascites formation, suggesting for the first time
a tumor-promoting function for USP13 in the context of activated PI3K
signaling and p53 loss [3]. Previously, USP13 was reported to be an im-
portant regulator of ovarian cancer cell metabolism [4]. Given that
USP13 is amplified/overexpressed in about 35 % ovarian cancer cases
and is associated with poor survival, these studies serve as a motivation
to examine USP13's value as a therapeutic target, at least in a subset of
ovarian tumors.

Posters on new model systems presented at the conference included
work by Kalantari and colleagues. Using an organoid culture of normal
human endometrium they employed single cell RNA and ATAC se-
quencing to characterize transcriptomic and epigenomic features dur-
ing early initiation events of cancer progression. EL-Naggar and
colleagues presented a poster in which they used an organoid as well
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as in vivo models to determine how cystathionine gamma-lyase im-
pacts endometrial cells and facilitates ovarian clear cell carcinoma de-
velopment. Jane Miglo presented a collaborative effort to develop a
microfluidic (organ-on-chip) device that recapitulates the ovulation
process and captures the entire ovarian secretions. This tool represents
a powerful approach to study the effects of ovulation on ovarian cancer
formation, which is otherwise challenging with in vivo models. H—S
Huang and colleagues presented data that ovulatory granulocyte
colony-stimulating factor induces peritoneal NETosis, promoting
metastasis of HGSC.

3. Role of the TME

Several presentations provided new insights into the role of the TME
in this disease. Ovarian cancer is generally characterized by an immuno-
suppressive TME, with suppressive myeloid cells and regulatory T cells
that inhibit productive anti-tumor immune responses. A presentation
by Dr. Ugo Cavallaro explored the L1CAM protein, which was upregu-
lated in ovarian cancer stem cells (OCSCs) derived from patients.
L1CAM promoted stemness, interacted with the fibroblast growth factor
receptor, and promoted STAT3/IL-6 signaling [5]. The presentation also
focused on crosstalk between endothelial cells and ovarian cancer
cells facilitated by L1CAM, observing that this molecule plays a role in
multiple aspects of tumor biology. Another oral presentation focusing
on OCSCs by Dr. Carrie House highlighted a new role for TNF-like
weak inducer of apoptosis (TWEAK) protein, which induces alternative
NF-KkB signaling and is upregulated in ovarian tumors after chemother-
apy. Blocking TWEAK with a small molecule inhibitor and thus targeting
OCSCs in recurrent disease after carboplatin treatment increased sur-
vival in a murine model [6], and Dr. House further showed that
TWEAK signaling disrupted ovarian cancer cell-macrophage crosstalk
in the TME. Both TWEAK and L1CAM are new therapeutic targets with
a potential to disrupt the OCSCs and the TME.

New methods to better model and manipulate the ovarian cancer
TME were also a focus of this session. Specifically, Dr. Kathleen Burkhard
presented her work on new 3D interpenetrating platforms using
hydrogels [7]. These platforms embed live ovarian cancer cells in extra-
cellular matrix and can be used for coculture with immune cells, includ-
ing lymphocytes and macrophages, to better understand the
communication between different cell types in response to therapies.
Another novel 3D method presented by Dr. Parisa Nikeghbal involved
a 3D macrophage migration assay. By co-culturing ovarian cancer
organoids with macrophages, the investigators interrogated mecha-
nisms of resistance to chemotherapies including paclitaxel.

Several poster presentations focused on the roles of CAFs, which pro-
mote ovarian cancer growth and resistance to therapies by direct inter-
actions and secreted factors with cancer cells and immune cells in the
TME, including extracellular vesicles and circular RNAs. There was a
new focus on the role of B cells in ovarian cancer after several publica-
tions on the positive prognostic effect of B cells and tertiary lymphoid
structures in ovarian cancer [8,9]. Dr. Rufiaat Rashid presented a poster
characterizing the phenotype of infiltrating B cells in ascites from ovar-
ian cancer patients. Overall, the oral and poster presentations provided
important insight into characteristics of the ovarian cancer TME, both
untreated and in the context of chemotherapy treatment and resistance.

4. Technology development

Several posters at the conference highlighted the development and
use of new technologies to better understand the genomic and
epigenomic landscape in ovarian cancer. Dr. Gaia Giannone showed
that in murine and human HGSOC cell lines the chaotic copy number
(CN) profile varies depending on the specific driver mutations. Further
CN profile in these cells mirror dynamic changes such as acquisition of
drug resistance. Dr. Charles Coombes and colleagues used an ultra-
deep sequencing approach in human fallopian tube cells to show that



K.B. Chiappinelli, E.L. Christie and A. Padmanabhan

the number of unique p53 mutations accumulate as individuals age and
that p53 somatic evolution increases in the fallopian tubes of BRCA car-
riers. Paula Ladd reported the development of a CLIA-grade,
multiplexed, methylation-sensitive droplet digital PCR assay that distin-
guished methylated from nonmethylated BRCA1 and RAD51C gene pro-
moters. They optimized the technique for use with bisulfite converted
genomic DNA and FFPE preserved tumor DNA to characterize constitu-
tive and tumor-specific DNA methylation.

5. Treatment response, biomarkers and targets

While significant progress has been made in our understanding of
the biology of ovarian cancer and the implications for treatment re-
sponse, intrinsic or acquired treatment resistance and disease recur-
rence are common. Building on that knowledge base, the field is
taking a variety of innovative approaches to further investigate the
mechanisms of treatment resistance, understand disease evolution,
and identify new biomarkers and drug targets, with the ultimate aim
of improving outcomes for patients.

Several presentations described further advances in our understand-
ing of the genomic and transcriptomic profiles of ovarian cancer. Fol-
lowing on from their previous work evaluating spatial and temporal
tumor heterogeneity at the copy number level [10], Dr. Paula Cunnea
presented results from whole genome sequencing analysis of multi-
site tumor samples. In addition to whole genome duplication (WGD),
which has been associated with poor patient outcomes in pan-cancer
[11] and ovarian cancer [12] studies, they observed that clinically used
biomarkers guiding treatment, such as HRD status and CCNET amplifica-
tion, can be subclonal. Dr. Elizabeth Christie also discussed their findings
of heterogeneity in multi-site tumor samples, in the context of end-
stage disease and acquired treatment resistance mechanisms. Multiple
subclonal genetic resistance mechanisms were often seen within indi-
vidual cases, alongside changes in the immune landscape and frequent
WGD [13]. These molecular profiling studies highlighted the extensive
heterogeneity present in ovarian cancers, across and within individuals,
and the challenges facing the field with when trying to develop more
effective treatment strategies to eradicate all cancer cells.

Analysis of post-treatment samples, particularly when paired with
samples collected prior to treatment, provides a unique opportunity to
understand the characteristics of the drug tolerant cancer cells that
are responsible for the development of recurrent disease. Across cancer
types, drug tolerant persisters (DTP) have been characterized as senes-
cent or quiescent cells, or as those that can utilize non-genetic mecha-
nisms to adapt and escape the effects of treatment. Recent work using
multiple model systems and published gene expression datasets had
identified a population of DTP HGSOC cells characterized by expression
of epithelial to mesenchymal transition (EMT) and stress response
markers [14]. Dr. Nomeda Girnius applied single cell RNA sequencing
and multiplex imaging to a cohort of paired samples from HGSOC pa-
tients and observed two distinct tumor cell states. These states changed
in frequency following treatment and were characterized by inflamma-
tory pathways, EMT, and proliferation. Poster presentations by Drs. Ben-
jamin Bitler and Yite Xue also described gene expression changes that
occur in patient samples and cell lines following chemotherapy and
PARP inhibitor treatment, respectively, that are associated with re-
sponse to treatment and represent potential therapeutic targets [15].
These presentations highlighted the challenges faced in the treatment
of ovarian cancer: the limitations of using a single biopsy sample for bio-
marker guided treatment, the extent of disease evolution that occurs
even during neoadjuvant treatment, and the development of multiple
resistance mechanisms within individuals.

Multiple presentations discussed advances in identification of prog-
nostic biomarkers, potential therapeutic targets, and outcomes from
drug screening studies that identified novel treatments that may be ef-
fective in ovarian cancer. Encouraging work on the lessons that can be
learnt from studying long term ovarian cancer survivors from the
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Multidisciplinary Ovarian Cancer Outcomes Group (MOCOG) was pre-
sented by Professor Leigh Pearce. The findings included positive associ-
ations between green tea consumption and improved overall survival
[16], and identification of genomic and immune factors that are unique
to long-term survivors, such as co-infiltration of T and B cells and mul-
tiple alterations in DNA repair genes within individuals [17,18].

6. Conclusion

Our understanding of the biology of ovarian cancer has evolved con-
siderably over the past few decades, and the work presented at the 15th
Biennial Ovarian Cancer Research Symposium represented the latest,
cutting-edge advances in the biology and modeling of ovarian cancer.
The extent of intra- and inter-tumor heterogeneity, particularly regard-
ing the variety of resistance mechanisms that can develop, represents a
considerable challenge when considering the design of treatment strat-
egies that can effectively eradicate all cancer cells. Innovative ap-
proaches are being taken by the field to address this challenge. By
comparing long- and short-term survivors, the MOCOG study is ideally
placed to identify factors contributing to exceptional clinical outcomes
that may inform strategies to improve outcomes for patients with
more typical disease trajectories. If therapeutic targets can be identified
in cancer stem cells or drug tolerant persister cells that result in their
elimination, there is potential that disease recurrence and acquired
treatment resistance can be prevented or delayed. Heterogeneity is
also observed in the cell populations of the TME in ovarian cancer.
Accordingly, novel ways to more appropriately model ovarian cancer
in both in vitro and in vivo systems have advanced the field. These
new models often incorporate features of the immunosuppressive
tumor microenvironment of ovarian cancer and allow investigators to
better understand resistance and barriers to treatment as well as test
novel therapies preclinically. Finally, the presentations in these sessions
reinforced the concept that we need to treat the disease we are looking
at, which is not always the same as the disease at diagnosis. This has
implications for the development of biomarkers that can be assessed
longitudinally, and therefore ideally in a non-invasive manner, in
order to accurately profile the disease and guide treatment.
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