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Why is important to study ERON?

*Many have well-known precursor
stages (endometriosis) which is
prevalent in women

*Patients are relatively younger
*Not as well studied as in HGSC
*OCCC is resistant to carbo/taxol
*Actionable genes and pathways (?)

Endometriosis- intriguing & but problematic!
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Arising from ovarian endometriosis-
“endometriotic cyst” (rarely endometriosis
elsewhere)
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ENDOMETRIAL CARCINOMA OF THE OVARY,
ARISING IN ENDOMETRIAL TISSUE
IN THAT ORGAN*

JOHN A SAMPSON, MD.
ALRARY, N. V.

Many interesting and important problems have presented themselves
to clmicians and pathologists, who have iated the frequency of
ectopic endometrium-like tissue in the pelvis and have had an oppor-
tunity to ohserve the various lesions in the ovaries and other pelvic
structures resulting from this tissue. One of the most interesting
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Endometriosis-related ovarian neoplasm

—+Clear cell carcinoma

*Endometrioid carcinoma

* Seromucinous tumor

Genesis of different ovarian cancer subtypes

inclusion -

endometriosis

34 | Lancet Oncology Published online February 22, 2012
DOI:10.1016/51470-2045(11)70404-1

« 13 ovarian cancer case-control studies
+ 13226 controls and 7911 OVCA patients
« Self-reported endometriosis and risk of OVCA

grade.
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Progression from endometriosis to
ovarian clear cell carcinoma

Clonal relationship between ERON and
associated endometrioma

PIKICA mutation is an early event in the development of
endometricsis-associated ovarian clear cell adenocarcinoma

Distinct J-Catenin and PINICA Mutation Profiles in
is-A inted Ovarian and
Clear Cell Carcinomas
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Hurnan Cancer Biology
Contents of iotic Cysts, ally the High C
of Free lron, Are a Possible Cause of Carcinogenesis in the Cysts

through the Iren-Induced Persistent Oxidative Stress

Review Article

Cancer Sci. 2009;100:9-16

Role of iron in carcinogenesis: Cancer as a
ferrotoxic disease

Shinya Toyokuni'

Department of Pathology and Biological Reponses, Graduste kool of Mediine, Nagaya Univeriity, Nagoys 4668550, lapan

, Py : 4 21, 2008
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Serous carcinoma is closer to normal fallopian tube
epithelium in gene expression profile analysis

Carcinoma Normal ovary Fallopian tube Colon Endometrium
Clear cell 0.9623 0.7791 0.6775 0.0002
Endometrioid 0.4915 0.5928 0.9748 0.0172
Serous 0.0743 0.0042 0.9993 0.8504
Mucinous 0.6905 0.4863 0.0003 0.9860

rank-sum analysis

Human Cancer Biology Clin Cancer Res 2005, 11:6116

Patterns of Gene Expression in Different Histotypes of Epithelial
Ovarian Cancer Correlate with Those in Normal Fallopian Tube,
Endometrium, and Colon
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Michaed Frusouitz.” Edward N. Afiirsen,* David L Seith ® Lynn Hastmann,® Davat Fishman."
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PTEN LOH & mutation BRI ai iy

" Yamamoto, J Pathol, 2011
PIK3CA mutation Matsumoto, AICP, 2015

. Ayhan, Int J Gyn Can, 2012
ARID1A mutation Yamamoto, Mod Pathol, 2012
CATNNB1 mutation Matsumoto, AJCP, 2015

Fenton's reaction:

(1) Fe? « H,0, — Fe3* + OH- +(OH
(2) F23 + H,0; — Fe2 + OOH- \s Hy

l H,0

Mutagenesis
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Co-existence of ovarian = =
endometrioid & clear
cell carcinoma
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Molecular Alterations in ERON
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Somatic mutation of ARID1A

AT-rich interactive domain 1A (ARID1A)

Frequent Mutations of Chromatin
Remodeling Gene ARID1A in Ovarian
Clear Cell Carcinoma

Science (N=42)
NEJM (N=119)
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Mouse Models of ARID1A Deletion

ARID1A del = nothing happening
ARID1A del + Pten deletion== endometrioid/undiff-like CA
ARID1A del + mut == clear cell-like CA

ARID1A del + Apc/Pten defective =% endometrioid-like CA
with epithelial differentiation and prolongs survival

JINCI 2014; PMID: 24899687
Nat Comm 2015; PMID: 25625625
J Pathol, 2015; PMID: 26279473

ARID1A loss is required for tumor growth
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ARID1A negatively regulates hTERT promoter activity

N= 152; OR= 3.35; p-value= 7.3 x 10"

T
Oy

T

hEM3 siCon
TERT mRNA TERT mRNA
8.0 15
s Hokx *xx *xx < . o *
% E 60{ = - - § § —
ge 85 10
85 4.0 8‘5
2o oz
T 20 S 05 hEMS SIARID1A
& < o
4 2
0.0 - - 00
22 8F 8 g 3¢ 13
ErE - 3 3 -
CRISPR 2 kil —_—
hEM3 293FT OVISE/A OV207/A OVTOKC
PNAS 2013 ; Mod Pathol. 2011; Am J Pathol. 2011; J Pathol. 2014; unpublished

3/21/2016

INCI 2014; PMID: 24899687

Co-loss of ARID1 and PTEN enhances proliferation in AH/EIN

Ratio of Ki-67 index
(ARID1A-/ARID1A+)
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LPathal Clin Res 2015
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cycle signaling Clin Cancer Res, 16:1907,2010 |
| - ]

Inhibit TERT Negative role
expression in c-Myc Clin Cancer Res. 2003 Jun;9(6):1995-2004.

Gatek Evrl:u:: —— pathway Association of 17q21-g24 gain in ovarian clear cell adenocarcinomas with poor
atekeeper ch‘:onr:atin dpamage prognosis and identification of PPM1D and APPBP2 as likely amplification targets.

segregation

Clin Cancer Res. 2009 Apr 1;15(7):2269-80.
Caretaker PPMI1D is a potential therapeutic target in ovarian clear cell carcinomas.

ZNF217 amplification and clinical outcome
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Exome sequencing in a seromucinous

carcinoma of the ovary (49 y/o, stage IC)
783 genes somatic mutations (>50-fold more mutations )
than the other tumors
Somatic nonsense mutation in MSH2 (g.chr2 : 474969666C
>T; ¢.970C > T; p.324Q >X).
' WEs ; T Ral ™ ARID1A

»° .. 5543insG; 6415delC

PIK3CA
88R/Q

J Pathol, 2012, PMID:22102435
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Targeting Spleen Tyr'é"Sine Kinase to
Potentially Sensitize Antizmicrotubule
Agents in Qvarian.Gancer

A

Natini
JIGENE
MD, PhD

...0‘..' * A non-receptor tyrosine
o kinase mediates signal
Pt RN o transduction of

o transmembrane

= receptors
immunoreceptors &
integrins.
Activated SYK signaling is
essential for proliferation
and survival in B-cell
malignancies.
The biological role of SYK
in solid tumors, however,
remains largely elusive,
but it appears to be cell
type specific.

SYK expression in recurrent post-chemotherapy
OVCA tissues and paclitaxel-resistant cells
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Yu et al. Cancer Cell, 2015, PMID: 26096845




SYK inhibitor & paclitaxel combination significantly
inhibit paclitaxel-resistant i.p. tumor xenografts
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Yu et al. Cancer Cell, 2015. PMID: 26096845
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Phosphoproteomic analysis in vitro reveals the effect of SYK
inhibition on molecules in organization of cytoskeleton including
microtubule dynamics
o -
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Yu et al. Cancer Cell, 2015. PMID: 26096845

Combination of SYK inhibitor & paclitaxel
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Yu et al. Cancer Cell, 2015. PMID: 26096845

Summary

* ERONs include thre
frequently associat
endometrioma. .

* Characterized by shared and unique

molecular alterations. Several are actionable.

* Mutation in ARID1A tumor suppressor is
common. Required PI3K/PTEN alterations.

* Understanding their pathogenesis helps
outcome prediction and development of

better therapy.

Endometrioid carcinoma
Clear cell carcinoma
Seromucinous carcinoma

Questions to be addressed:

* Molecular landscape of endometriosis.
* Molecular decisions in developing CCC vs. EMC.

* Ovarian microenvironment and ERON
pathogenesis.

* The translational roles of ARID1A mutations.
* |[dentifying endometriomas with increased risk.

* Clinical studies to demonstrate the efficacy of
targeted therapy.

* Immune checkpoint inhibitors in ERONs with
MMR deficiency.

Acknowledgements

Bert Vogelstein Deb Armstrong =

S. Gaillard

ian-Li Wang




