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Invivo cisplatin response, determined as platinum sensitive (progression-free interval >100d,
n = 4), resistant (progression-free interval <100 d, n = 3) or refractory (n = 3), was largely
consistent with patient outcome. Three of four platinum sensitive HG-SOC PDXs contained
DNA repair gene mutations, and the fourth was methylated for BRCA1. In contrast, all three
platinum refractory PDXs overexpressed dominant oncogenes (CCNE1, LIN28B and/or BCL2).

Conclusions: Because PDX platinum response reflected clinical outcome, these annotated
PDXs will provide a unique model system for preclinical testing of novel therapies for HG-SOC.

© 2014 Federation of European Biochemical Societies.
Published by Elsevier B.V. All rights reserved.

1. Introduction

Epithelial ovarian cancer (OC) remains the most lethal of gy-
necological malignancies, with over 70% of cases resulting in
mortality. Improvement in our ability to target the underlying
drivers and vulnerabilities of sub-groups of OC requires the
development of molecularly annotated pre-clinical models
that reflect clinical responses and can be utilized to test novel
therapies (Bookman, 2011). Recently, however, five of the most
frequently utilized ovarian cancer cell lines, which are gener-
ally employed to model the most common and aggressive OC
subtype, high-grade serous OC (HG-SOC), were shown to lack
the common genetic features of HG-SOC (Domcke et al., 2013).
These observations highlight the urgent need to develop and
characterize new HG-SOC models that more accurately reflect
the biology of this neoplasm.

HG-SOC has been characterized as a disease of genomic
instability, with relatively few recurrent somatic mutations
or dominantly acting oncogenes (TCGA (2011)). At present,
standard-of-care therapy for women with advanced OC in-
cludes cytoreductive surgery and platinum/taxane-based
chemotherapy. Factors underlying response and resistance
to platinum-based therapy in HG-SOC remain incompletely
understood. Progress in the development of novel therapeu-
tics in OC has been hampered by lack of biomarkers that
permit appropriate targeting of new agents. Access to serial
biopsies of human OC, before and after treatment, is recom-
mended as a central component of clinical trial design
(Vaughan et al., 2011) but has been slow to occur.

At present, response to platinum chemotherapy is the
strongest predictor of survival for women with HG-SOC
(Bookman et al., 2009). Patients with platinum-sensitive OC,
defined as clinical response for at least six months following
cessation of primary platinum therapy, have a better overall
survival than patients with either platinum-resistant disease
(relapse <6 months following cessation of primary platinum
therapy) or platinum-refractory disease (progressive disease
while on primary platinum therapy). These variations in
response appear to reflect, atleast in part, differences in integ-
rity of the homologous recombination (HR) DNA repair
pathway, which contains mutations in up to 50% of HG-
SOCs (2011). In particular, HR-compromising BRCA1l or
BRCA2 mutations occur in 18—21% of HG-SOC (TCGA, 2011;
Walsh et al., 2011) and are associated with improved response
to DNA damaging chemotherapy (Alsop et al., 2012; Kaye et al.,
2012; TCGA, 2011) as well as PARP inhibitors (Audeh et al.,
2010; Ledermann et al., 2012). Conversely, secondary somatic

mutations or “reversions” that restore BRCA1/2 (Edwards
etal., 2008; Sakai et al., 2008) in OC from women with germline
BRCA1/2 mutations predict acquired resistance to platinum or
PARP inhibitor therapy (Barber et al., 2013; Norquist et al.,
2011). Despite the clinical importance of BRCA1/2 mutations,
established human OC cell lines contain BRCA1 and BRCA2
mutations only rarely (Domcke et al.,, 2013; Stordal et al.,
2013), further highlighting the limitations of current pre-
clinical OC models for therapeutic studies.

Additional changes with the potential to effect platinum
sensitivity have also been observed in OC. CCNE1 has been
shown to be associated with resistance to platinum drugs
based on an empiric screen of platinum resistant HG-SOC
(Etemadmoghadam et al., 2010) and was the most common
amplification identified by TCGA (TCGA (2011)). The MYCN
pathway was the oncogenic pathway associated with the pro-
liferative subgroup of HG-SOC, identified by hierarchical clus-
tering (Helland et al., 2011). Overexpression or amplification of
pro-survival oncogenic members of the BCL2 family has been
observed (Beroukhim et al.,, 2010) and has been associated
with diminished efficiency of targeted therapeutics as well
as classical cytotoxics (Cragg et al., 2009).

Previous reports of molecularly annotated PDXs derived
from unmanipulated HG-SOC for pre-clinical evaluation are
extremely limited. Most OC animal models have been gener-
ated from murine ovarian surface epithelial cell lines (ID8
cells) (Roby et al., 2000) or by xenografting established human
HG-SOC cell lines, which are often of poorly-defined origin
and have been in culture for many years (Domcke et al,
2013). In contrast, even though PDXs from primary HG-SOC
retain pathological and immunohistochemical features of
the primary tumor (Lee et al., 2005) and have been used to
study tumor-initiating cell frequency (Stewart et al., 2011),
the response of these PDXs to conventional or targeted thera-
peutics has only been described for a handful of individual
PDX models (e.g., 12 independent HG-SOC PDX per report
(Faratian et al., 2011; Kortmann et al., 2011; Press et al., 2008;
Sims et al., 2012)) in the context of molecular annotation or
patient outcome data.

To determine i) whether the major genetic changes
observed in HG-SOCs are retained in PDXs, ii) compare the re-
sponses of PDXs and the clinical tumors in the same patients,
and iii) develop an in vivo model for preclinical studies that
more closely represents the biology of HG-SOC, we trans-
planted consecutive chemotherapy-naive fresh human HG-
SOC fragments without prior in vitro culture and drove plat-
inum resistance with first- and subsequent-line cisplatin
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