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Rosalind Franklin

Rosalind Franklin

= Received her PhD from Cambridge in 1945

= Early 1950s, discovery of DNA structure

1956, diagnosed with ovarian cancer

1958, died in London

(b) Frankin's X-ray diffraction
photograph of DNA




Ovarian cancer

Ovarian cancer
= Most lethal gynecologic malignancy in the US
= >16,000 deaths/year

= 5th most common cancer death for women

= 70% diagnosed with advanced disease



Cancer survival

Ovarian cancer survival trends
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Cancer treatment

Treatment evolution for ovarian cancer
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Evolution

Treatment evolution for ovarian cancer
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Treatment evolution

Treatment evolution for ovarian cancer
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Ovarian cancer types

Ovarian cancer

Prevalence
= Serous — 75%

= Endometrioid — 10%

= Clear cell - 8%

* Mucinous — 3%

= Low grade serous — 2%
= Other — 2%

Soslow R. int J Gynool Pathel, 2008




Genomics

Ovarian cancer genomics
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Treatment

Treatment for newly diagnosed ovarian cancer

= Complete surgical staging
= Optimal reductive surgery
= Chemotherapy

= Clinical Trials



Treatment

Treatment for newly diagnosed ovarian cancer

= Complete surgical staging
= Optimal reductive surgery
= Chemotherapy

= Platinum = cisplatin or carboplatin
AND

= Taxane = paclitaxel or docetaxel
= Intraperitoneal if Stage I, optimal reduction

= Clinical Trials



Ovarian cancer treatment

Treatment paradigm for ovarian cancer

PARP inhibitor and/or

Bevacizumab
Surae Chemotherapy x 6 Maintenance
—7 I > cycles (Adjuvant) ==
Diagnosis /
Chemotherapy x 3 Chemotherapy x 3

CYCIES Surgery =ep cycles (Adjuvant)
(Neo-adjuvant)



Serous ovarian cancer

High grade serous ovarian carcinoma
(HGSOCQC)



TCGA

TCGA in HGSOC

HR alterations

BRCA altered cases, N = 103 (339%) s
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BRCA mutations

BRCA mutations

= Hall.. . King, Science, 1990




Genetic mutations

OTHER (some may be HR deficient via upreguiation l
of miRNAS or other mechanisms)
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PARP inhibitors

Targeting Homologous Recombination
Deficiency
PARP inhibitors

NATIOMAL CANCER INSTITUTE
Ceonter for Cancer Rezoarch W @NCiResearehCLr



DNA repair

How is DNA repaired?

= Homologous recombination = Base excision repair (BER)
(HR) = Cuts out damaged DNA
" Undamaged DNAIs the guide . ;5ine cut end with another

= Replaces damaged part with piece
the "correct” code « Uses PARP

= Uses BRCA



PARP inhibition

PARP inhibition: HR-deficient cancers
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Clinical inhibitors

PARP inhibitors in the clinic

Olaparib Niraparib
approved by the approved by
FDA (1st PARPI) the FDA

U U

2009 2014 2016 2017 2018

?l_he ﬁrst clinical trial R‘ucaparjb Talazﬂparih TT
shnwmg EY”thEt'E approved by approved by
lethal interaction the EDA the EDA AZD5305,
between olaparib saruparib, the
_and BRCA mutations 2™ generation
PARF 1-specific
inhibitor

Slide courtesy of Or. Shih



PARP and ovarian cancer

History of PARP and PARPI in ovarian cancer
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PARP inhibitor use

PARP inhibitors — when to use

* First-line maintenance therapy
= BRCA mutation - germline (hereditary) or somatic (tumor only)

= BRCA wild type with HRD — mutations in particular genes or changes in
DNA

= As monotherapy or in combination with bevacizumab for BRCAm and
BRCA wild type with HRD only

= Not used for BRCA wild type without HRD
= Second-line maintenance therapy

= Response to second round of carboplatin/cisplatin if no prior PARPI
* Treatment

= Not currently recommended



Relapsed ovarian cancer

Relapsed ovarian cancer

searchCLr 28



Recurrent ovarian cancer

Treatment for recurrent ovarian cancer

More than & months Chemotherapy with carboplatin +
zsince chemo A another drug +
bevacizumab or PARP inhibitor
/ maintenance

Relapse

\ Less than 6 months since

chemo



Platinum resistant cancer

Treatment for platinum-resistant ovarian cancer

_

Relapse

\ Less than & months since Chemotherapy with non-platinum drug +
chemo S bevcizumab until progression



Platinum resistant cancer

Treatment for platinum-resistant ovarian cancer

——
Felapse
\ Less than 6 months since Chemotherapy with non-platinum drug +
chemo — bewvacizumab until progression

N\

Mirvetuximab soravtansine (ADC)



ADCs in clinical trial

More than 200 ADCs are now being tested in clinical trials
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ADC stability

FDA-approved ADCs with various stabilities

"Sacituzumab govitecan has both linker—drug mnstabiity and
Llnker_dmg instabilities antbody-inker Instabsty, with the foemear more prominent

Gemtuzumab
ozogamicin

Result: Free drug
released in circulation

100% 80% 50% 0%
Stable Parcentage of drug rermaining conjugeted o the antibody after 7 days in plesma Unstable >

Trastuzumab Result: Drug-linker
deruxtecan

Bk oo released in circulation
vedotin
Loncastuximab Polatuzumab
i —_— % (and re-conjugation to
o ke albumin for maleimides)
Tisctumab
vedotin

Antibody-linker instabilities



Mirvetuximab soravtansine

Mirvetuximab soravtansine

= FRa is expressed in a majority of ovarian carcinomas and at high levels
(=27 5% positive with 22+ intensity) in ~35%-40% of PROC cases

= Mirvetuximab soravtansine is an anti-FRa ADC with a maytansinoid DM4 payload

= Ph Il SORAYA trial: FRa-high PROC treated with 1-3 prior therapies: an ORR of
32.4% and a median DoR of 6.9 mo, leading to accelerated FDA approval.

= Ph Il confirmatory study (MIRASOL) in patients with high FRa-expressing, PROC
= Median PFS was 5.62 mo vs 3.98 mo with investigator’s choice of CT (P <.0001)
= Median OS5 was 1646 mo vs 1275 mo with investigator’'s choice of CT (P <.0046)



Rare ovarian cancers

Rare ovarian cancers:
Low grade serous, Clear cell, Endometrioid, Mucinous,

NATIOMAL CANCER INSTITUTE
Center for Cancer Rezoarch W @NCiReseacsehCrr 32



Ovarian cancer subtypes

Subtypes of ovarian carcinoma

Prevalence

= Serous — 75%

= Endometrioid — 10%

= Clear cell - 8%

= Mucinous — 3%

= Low grade serous — 2%
= Other—-2%

Soslow R. Int J Gyneal Pathoi, 2008




Low grade cancer

Low grade serous ovarian cancer

« Younger women, indolent, less responsive to chemotherapy
« High ER/PR expression, abbreviations in RAS/RAF/KRAS pathway

BRAF codon 599
KRAS codon 12 or 13
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RAS signhaling

RAS signaling pathway - a therapeutic target

..................................................

EGFR I ' Sos * Pancroatic cancor (90%)
Grb2 ‘ * Papillary thyrost cancor (60%)
- — * Colon cancer (50%)
* Non-small coll lung cancer (307%)
»EGFR mutanon; | ‘ B-Ral mutavon: ‘
* NSCLC (10%) * Melanoma (70%)
= Ghoblastoma (20%) | * Papillary thyroid cancer (50%)
| | + Colon cancor (107%)
Qe " |
"Mutated in human cancers W — 2iogs comiphacynguin/2013
2111627 %

Slide courtesy of Dr, Annunziata



MEK inhibitors

MEK inhibitors in recurrent LGSOC

= Selumetinib: 15% ER
= Trametinib vs chemo: 26.2% vs 6.2% ORR (rr2i3 coG-281)

= Binimetinib vs chemao: SRR
= Subgroup analysis: median PFS of17.7 months (KRAS mut) Ry
i
vs 10.8 months (KRAS wt) (RP3 MILO/ENGOT-av11)

= Avutometinib +/- defactinib (FAK inhibitor) :

}
= Preliminary ORR data (n=59): 28% (8/29) for combo vs 7% @ |_—
(2/30) for monotherapy (RP2 ENGOT-ovENGOG-3052/RAMP201) l

}
Y



Clear cell

Clear cell ovarian cancer

5-10% of all cases in western countries, more frequent in Japan (20-30%)

= Associated with endometriosis (up to 40%)

= Worse response to standard chemotherapy

ARID1A (epigenetic tumor suppressor) mutated or lost in
= 50% clear cell

= Less than 1% serous

* Unclear therapeutic utility



Adenocarcinoma

Endometrioid adenocarcinoma

= Strong expression of ER/PR (>80%)

= Associated with endometriosis

= Mean age: 50 years old

= 84% Stage I/l and better prognosis than serous tumors
= May not be as chemo-sensitive as serous tumors

= ARID1A mutated or lost in
= 40% endometrioid

= Meed therapies targeting these mutations



Mucinous ovarian cancer

Mucinous ovarian cancer

= 83% Stage |, vast majority unilateral
= KRAS mutation/HERZ2 overexpression

= A routine chemotherapy approach doesn't work

= Clinical trials ! oo Median OF (5% G
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Summary

Summary

« Ovarian cancer is not a single disease and has many characteristics
that may contribute to treatment susceptibility e.g., germline
mutations.

« Platinum-based chemotherapy is the standard of care for newly
diagnosed ovarian cancer along with PARP inhibitor and/or

bevacizumab maintenance therapy.

« The "right” targeted therapies or “right” combination to create
clinical synthetic lethality may be disease-specific, subtype-specific,
or patient-specific.



New targets

NATIOMAL CANCER INETITUTE
Center for Cance R arch

Exploration of new targets

¢ Lr 41



PARPI resistance

Mechanisms of PARPI resistance

Homologous

Recombination (HR)
repair-dependent

BRCA-dependent HR restoration

=

— BRCA-independent HR restoration

BRCA-independent HR restoration

HR repair -independent

Replication fork stabilization

Upregulation of survival
pathways/senescence

Others

i

Gupta...Lee. Pharmacol Res, 2022



Ovarian cancer subtypes

Subtypes of ovarian carcinoma

Prevalence

= Serous — 75%

= Endometrioid — 10%

= Clear cell — 8%

= Mucinous — 3%

= Low grade serous — 2%
= Other—-2%

Soslow R. IntJ Gyneal Pathoi, 2008




Hormone dependent cancer

They are Not mutually exclusive

HR-dependent HR-independent

= I - - - - )
e.g. BRCA reversion mutation, BRCA promofer — Replication fork stabilization

demethylation, upregulation of hypomorphic BRCA e.g. loss of PTIP, MRE11 or EZHZ, decreased SLFN11
. ot abone r ", r
—BRCA-mdependent AR restoration ) || Upregulation of survival

by loss of negative regulators for HR e__ﬁr_ 53BP1, B pathways/senescence

RIP1, REVT or SHLD complex. Via amplification of | e.g. PIBKJAKT, ATR/CHK1, Wnt signaling )
k, TEE3 lgadi_cg_tg_;en'ﬂ'u'ql of SHI r'nrqp]g‘.' J

BRCA-independent HR restoration Others
—1 Repair of single stranded DMNA gaps, PARFP mudation

| Increased drug efflux (PGP), decreased PARG )

by reversion mutations of HR c:athwgy genes e.q.
RAD5S1C, RADS1D, PALB2

Gupta.. L ee. Pharmacol Res. 2022



Clinical resistance

Clinical resistance to PARPI is multifactorial

Platinum sensii Platinum resistant sioratory Legend:
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Distinct characteristics

Distinct characteristics of PARPI-resistant cells

PEO1/0laJR PEO1/0laR
_ (Leelab) PEO1 (parental) (Bitler lab) _
(> ey Initial high dose ._. . o Initial low dose
(0.5uM) i g A (5nM) s
N Short term exposure 5 : : [ Long term exposure :
(15 wks Olaparily) (24 wk= Olaparib)
PARPiI resistance mechanisms PARPI resistance mechanisms
« Epithelial-hke phenotype (less « Mesenchymal-like phenotype (more
aggressive) aggressive)
« Heterozygous BRCAZ reversion « BRCAZ-independent HR
mutation = Fork stabilization (probably via ] EZH2 &]
-> HR restoration & fork stabilization MUSE1)
« drug efflux ABCB1 activity « More dependence on ATR/CHK1 pathway to

origin finng, stabilize replication forks and | HR
_ o « TCFLEF transcription factors, Whnt signaling
rluang. . Les, i Gneogens, 2022 pathways (WNT3A) and H3K9me2, EHMT1/2



Treatment approaches

Treatment approaches for PARPi-resistant ovarian cancer

Overcoming

resistance (re- PARPI
sensitizing) resistance
PARPi-based

combination
therapy



Bypassing resistance

Treatment approaches for PARPIi-resistant ovarian cancer

Overcoming

/ Bypassing
resistance (re- PARPiI Resistance
sensitizing) resistance
PARPi-based ADC

combination
therapy



Sacituzumab govitecan

Sacituzumab govitecan: TROP2-specific ADC with SN-38 payload

Linker for SN-38
« Hydrolyzable linker for

payioad release
* High drug-to-antibody
\ ratio (7.6:1)
% ‘
»
gN-38 payload B
* Metabolite of Topo |
@ €| inhibitor

* SN-38 more potent
than parent compound,

irinotecan
\_ )

Humanized anti-Trop-2 =)

antibody

» Directed toward Trop-2,
an epithelial antigen
expressed on many
solid cancers

J




Expression levels

Expression levels of TROP2 on PARP inhibitor-resistant HGSOC

PCR analysis for TROP2 mRNA
Flow cytometry Q y .
expression
O Conrol B -TROPZ -.\ .10 |
A2THD PEC PECY PEO1-OlaJR  PECT-OlaR OVCARS ’
{ ' EI‘IM
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| | o |
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Mair, ...Lee. iScience 2024



Replication fork stall

Sacituzumab govitecan +/- ATR inhibitor induces replication fork stall

ash
wcfﬁ 1dU — P
—------’ E' el T
20 min 10 min 2 hrs ATRi S
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Unstable = s
2 4 -
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ATRI - L2 ATRI N — T
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Mair, ...Lee. iScience 2024



Drug combination

Sacituzumab govitecan +/- ATR inhibitor induces tumor shrinkage
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Phase || trial

NCI phase |l pilot study of SG in gynecological cancers

4 A 4 A r N
Cohort 1 Cohort 2 Cohort 3
Ovarian Endometrial Cervical

cancer cancer cancer

\ y, \ J \ J/

C1D1 C1D8 ciD15  C€2D1(C1D22) C2D8 C2D15 G301 (C2022)

| | | | | |
Sacifuzumab govitecan 10 mg/kg IV days 1 and 8 in a 21-day cycle >
A sy A

A Blood samples
A Tumer core biopsy

» Primary: Objective response rate
» Secondary: Progression free survival and safety

» Exploratory: TROP2 expression in tumors and blood samples, mutations of TROP2 genes,
ctDNA, RNAseq to investigate their associations with clinical response or resistance

NCTO6865677



Summary

Summary

= DNA replication targeting drugs either as monotherapy or in combination
may overcome drug resistance in HGSOC.

* |dentifying the novel therapeutic targets and potential predictive
biomarkers are important.

= Understanding of the clinical and molecular characteristics and
stratification of patients are necessary in the future trials.

= Both bench to bedside and back to bench approaches are critical for the
development of next generation clinical trials.
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