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ABSTRACT

Objectives. To determine if SAHA, a histone deacetylase inhibitor, decreases ovarian cancer cell viability
when combined with paciitaxel in vitro, and to explore molecular alterations of combined paclitaxel -~ SAHA
treatment,

Methods. SKOV3 and Hey ovarian cancer cell lines were treated for 24 h with paclitaxel, then re-treated
with SAHA or paclitaxel for an additional 48 h. Protein extracts were prepared at 48 h for western blot
analysis, Cell viability was assessed at 72 h using the ApoAlert Annexin V Apoptosis Kit.

Resuits. SAHA causes G1 and G2 cell cycle arrest in ovarian cancer cell lines. Celt viability was significantly
reduced by combined paclitaxel + SAHA treatment. In Hey ceils, viability was reduced to 67% with paclitaxel,
and to 48% with paclitaxel +SAHA {p<0.001). In the SKOV3 cell line, viability was reduced to 70% with
continuous paclitaxel treatment, and was further reduced to 57% in the combined treatment group (p <0.05).
Increased PARP cleavage was noted in the paclitaxel + SAHA groups. SAHA increased expression of p21cip1/
wafl and p27Kip1, down regulated cyclins A and B, and suppressed CDIC1. Padlitaxel induced expression of
suarvivin, an inhibitor of apoptosis protein, was reduced to baseline control levels with the addition of SAHA.

The pro-apoptotic protein, Bad, was also increased with SAHA.

Conclusions. Paclitaxel - SAHA reduces cell viability in excess of either agent alone in ovarian cancer cell
lines. Cell death is mediated via several mechanisms including G1/G2 arrest from CDK1 downregulation,
inhibition of paclitaxel-induced survivin accumulation, and from increased Bad expression.

Published by Elsevier Inc.

Introduction

Ovarian cancer is the second most common gynecologic malig-
nancy in the United States with 21,650 new cases estimated in 2008
[1]. Due to the lack of an effective screening algorithm and a paucity of

“definitive presenting symptoms, most patients are diagnosed in
advanced stages. Standard therapy involves extensive surgical
debulking followed by combination chemotherapy, usually with
paclitaxe] and a platinum-based agent [2,3]. While initial response
to therapy approaches 80%, recurrences are common. Unfortunately,
the 5-year survival rate for advanced stage disease approaches 30%
[1]. Recurrent disease quickly develops chemo-resistance and
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responds poorly to salvage regimens. Novel modalities are needed
to improve treatment responses. .

Histones, the core proteins of the nucleosome packaging DNA, play
a key role in the regulation of gene transcription and expression [4].
Competing acetyltransferases and deacetylases tightly control mod-
ification of histones. Deacetylation maintains chromatin in a com-
pacted state, limiting accessibility of DNA targets to transcription
factors critical for cell regulation [5]. Histone deacetylase inhibitors
(HDACI) are gaining attention as anti-neoplastic agents as they induce
cell differentiation, cell cycle arrest, and apoptosis [6-12]. Suberoy-
lanilide hydroxamic acid {(SAHA, vorinestat) is a potent inhibitor of
histone deacetylase (HDAC) 1, 2, 3, and 6 [13]. In phase I/II trials,
SAHA has shown promising responses with limited toxicities and has
recently been FDA approved for treatment of recurrent cutaneous
T-cell lymphoma [14-16].

Pilot studies with ovarian cancer cell lines demonstrate an
encouraging decrease in cell viability with the combination of
paclitaxel and an HDACI {sodium butyrate and trichostatin-A)
[17-19]. The purpose of this study was to determine if SAHA
decreases cell viability and increases apoptosis when combined with




