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Abstract

Background: Non-epithelial malignancies of the ovary account for <2%—4% of all ovarian tumors. The classification of non-
epithelial ovarian cancer can be broadly divided into two histological subtypes, ovarian germ cell tumors (OGCTs) and ovarian sex
cord stromal tumors (OSCSTs). Molecular phenotypes of these groupings may identify genetic susceptibilities to existing therapies
and thus improve patient care.

Methods: 275 non-epithelial ovarian cancers (non-EOC) were profiled by Caris Life Sciences between 2009 and 2013 using a
multiplatform approach. Within this cohort, patients could be further grouped according to histopathological subtypes,
particularly OGCTs (n=42) and OSCSTs (n=217). Testing of FFPE tissues included a combination of sequencing (Sanger, NGS and
pyrosequencing), protein expression (IHC), gene amplification (CISH or FISH), and/or RNA fragment analysis.

Results: Of interest, the frequency of positive hormone receptor over-expression was higher in OSCSTs than OGCTs(AR 76%v 0%,
PR90% v 12%, ER 12% v 0%). Granulosa Cell tumors (n=173) were particularly strongly expressing for AR (81.7%), PR (95.9%) but
not for ER (9.3%), with Alk, APC, and ATM mutations occurring rarely. Sertoli-leydig tumors (n=25) were characterized by high
Topo2A (66.7%), TUBB3 (65%), BRAF (14.3%) and kras (20%) mutation, with lower AR (38%) and PR (60%) and higher ER (28%)
expression than granulosa cell tumors. OGCT (n=42) cohorts exhibited RRM1 (51%), TLE3 (55%), TOP2A (87%), TUBB3 (51%), PTEN

Results — Tumor Profiling in Non-epithelial Ovarian Cancer

Comprehensive tumor profiling identified significant differences between OSCSTs and OGCTs cohorts.

[ J
e Significantly higher number of OSCSTs overexpressed hormone receptors compared to OGCTs (AR: 76.4% vs 0%,

p<0.0001, ER: 12.3% vs 0%, p=0.0281; PR 90.5% vs 14.3% (p<0.001).

e Inaddition, OSCSTS had significantly more RRM1 loss (81.1% vs 68.6%, p<0.0001) and TUBB3 loss (73.1% vs

46.7%, p=0.0038) than OGCTs.

e OGCTs had significantly more PTEN loss ( 68.6% vs 45%, p=0.0097) with significantly more tumors having

overexpression of TOP2A (84% vs 31.1%, p<0.001) compared to OSCSTs.

e OGCTs had significantly more EGFR gene amplification (14.3% vs 1%, p=0.0023) compared to OSCSTs.

Table 1: Comparison of biomarker changes in patients with OSCSTs (n=212) and OGCTs (n=35)
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Results — Pathway Alteration Analysis in OSCSTs and OGCTs — NGS

Figure 2: Receptor Overexpressions and Pathway Alterations Observed in OSCSTs and OGCTs — Data only from tumors analyzed by NGS

Figures 2A and 2C show the relative changes in hormone receptor, growth factor receptor and pathway alterations found in OSCSTs and OGCTs respectively. Figures 2B and 2D shows all patients in whom a mutation in an RTK, RAS
pathway or PIK3CA pathway or PTEN loss occurred and the overlap in these alterations within these patients. Data from all 59 OSCST patients and 7 OGCTs in whom NGS was performed is shown. RTK mutations include mutations in
either cKIT, cMET, CSF1R, EGFR, ERBB4, FGFR1, FGFR2, FLT3, HER2 and PDGFRA. RAS pathway mutations have been grouped as KRAS, NRAS, HRAS and BRAF. PI3K pathway alterations include PIK3CA, PTEN, FBXW7, AKT1 and STK11.

Dark blue is a mutation or protein loss.
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loss (67%) with mutations of P53 (56%) and PI3K (22%) also occurring. Kras mutation was observed in 1 of 9 OGCTs tested. Biomarker Platform TUrors Germ Cell Tumors  Thresholds/ Amino Acids Covered p-value
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Results — Mutation Prevalence in OSCSTs and OGCTs

° Although low number of patients in the OGCT cohort had NGS performed, significantly higher rates of
TP53 (28.6% vs 5.2%, p=0.00283) and KRAS (14.3% vs 0%, P=0.0032) mutations were found in OGCTs. A
trend for cKIT mutation rate to be higher in OGCTs did not reach significance (p=0.0709).

° In OSCSTs, overlapping mutations in the APC and ATM gene were observed in 2 patients, with co-
existing mutations in cKIT and AKT1, cMET and ATM, and STK11 and MLH1 observed in one patient
each (all overlapping mutations were found in granulosa patients)

One OGCT tumor (yolk sac) had mutations in both the cKIT and KRAS genes.

° Mutations in activating oncogenic pathways such as RTK/RAS/PI3K occurred independently of the loss
of PTEN.

Figure 2: Mutation Prevalence Observed in OSCSTs and OGCTs
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Conclusions

e Comprehensive tumor profiling using IHC, ISH, and gene sequencing detected
mutations in 99.6% of patients.

e Next generation sequencing detected approximately 10x as many mutations as
Sanger sequencing (30.8% vs 3.7%).

e SCSTs appears to be a disease associated with frequent loss of the PTEN, RRM1
and TUBB3 tumor suppressors, as well as endocrine receptor over expression.

e OGCTs may have a higher percentage of TP53 mutations than SCSTs, suggesting
that genomic chaos is an important mechanism in the pathogenesis of these
tumors; this interesting hypothesis will require further validation.
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