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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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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

BRCAT LRI RN IIIII!'I" i

BRCAZ nmnn

They Cancor Gancemsy Allas, Mafune 2011



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 . ;5ing cut end with another

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

= Uses BRCA















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

 ——
Helapse
\ Less than 6 months since Chemotherapy with non-platinum drug +
chemo R bevcizumab until progression

FRa-bindiryg anbibody \

Mirvetuximab soravtansine (ADC)




Rare ovarian cancers

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

NATIOMAL CANCER INSTITUTE
Center for Cancer Rezoarch W @NCiReseacsehCrr 32






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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New targets

NATIOMAL CANCER INETITUTE
Center for Cance R arch

Exploration of new targets

¢ Lr 41
























Cell cycle checkpoint

The rationale of targeting cell cycle checkpoint pathways in
high grade serous ovarian cancer

DNA damage or replication stress
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Phase Il study

NCI Phase Il study of CHK1 inhibitor prexasertib (ACR-368)

-
BRCA BRCA wﬁ: E‘:IE

mutation wild type i
Platinum-
Recurrent Recurrent resistant

HGSOC HGSOC
HGSOC
/ . .
C101 C1D15 C201

prexasertib 105 mg/m= IV q 2 weeks. ..
A M A

Tumor core biopsy and blood samples

Study obhjectives
Primary: Response rate by RECISTv1.1
Exploratory: Mechanisms of action and potential predictive biomarkers




CHK1 inhibitor
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Clinical benefit rate (PR + SD >6 months= 48.79%)
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BRCA mutant

BRCA mutant HGSOC with prior PARP inhibitor exposure
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CHK1 inhibitor

Investigation of molecular characteristics of CHK1 inhibitor response

EBRCA reversion mutations and other genes related to DNA damage repair were not associated with
response or resistance to CHK 1 inhibitor in BRCA mutant HGSOC patients with PARPI resistance
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CHK1 inhibitor

CHK1 inhibitor monotherapy in
BRCA mutant HGSOC with PARP inhibitor resistance

1005 W Platinum sensitive

gn4{ ™ Platinum resistant
B0 4 ORR of 6% (1/17) in PARPi-resistant HGSOC patients with BRCA mutation
ﬁ" 401 L3 4 patients with clinical benefit (PR+5SD > 6 months)
- 20 4 Median 5 prior systemic therapies
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MRNA expression

High mRNA expressions of BLM and CCNE1 are associated with
CHK1 inhibitor clinical benefit
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Increased replication fork stabilization along with replication stress

(high levels of BLM and CCNE1) may better predict the sensitivity to CHK1T inhibitor in

BRCA mutant HGSOC.
Gupta, Huang, Nair...Lee. Sci Trans! Med. 2023
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GOG-3082

GOG-3082: Phase Ib/ll basket study of CHK1 inhibitor
ACR-368

« 3 cohorts: platinum-resistant ovarian, endometrial and bladder cancers
=«  Fresh core biopsy required for OncoSignature® biomarker test
=  Primary endpoint: ORR per RECISTv1.1 ({target 30% ORR (one-sided alpha level of 0.025
and 80% power)
=  Total 333 patients C10M cCi1D15 C201
| ACR-368 105 mg/'m? IV q 2 weeks

-

Oncosignaturas

Fresh core blopsy prelreatment \"' [ ACR-368 plus low dose gemcitabine

MCTOSS4E206



Conclusions

Conclusions

=  QOwarian cancer is not a single disease, it consists of multiple entities
that require an individualized approach to treatment

= Precision medicine allows for individualization of treatment strategies
for women with ovarian cancer based on differences in histological and
molecular/genetic characteristics

L Mot all mutations or proteins are “actionable” and have a treatment

=  Significant progress in the last few decades with treatment and
understanding of molecular bioclogy
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