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Abstract

When compared with other epithelial ovarian cancers, the clinical characteristics of ovarian
clear cell adenocarcinoma (CCC) include 1) a higher incidence among Japanese, 2) an as-
sociation with endometriosis, 3) poor prognosis in advanced stages, and 4) a higher inci-
dence of thrombosis as a complication. We used high resolution comparative genomic
hybridization (CGH) to identify somatic copy number alterations (SCNAs) associated with
each of these clinical characteristics of CCC. The Human Genome CGH 244A QOligo Micro-
array was used to examine 144 samples obtained from 120 Japanese, 15 Korean, and nine
German patients with CCC. The entire 8q chromosome (minimum corrected p-value: g =
0.0001) and chromosome 20q13.2 including the ZNF217 locus (g = 0.0078) were amplified
significantly more in Japanese than in Korean or German samples. This copy number ampli-
fication of the ZNF217 gene was confirmed by quantitative real-time polymerase chain reac-
tion (Q-PCR). ZNF217 RNA levels were also higher in Japanese tumor samples than in
non-Japanese samples (P = 0.027). Moreover, endometriosis was associated with amplifi-
cation of EGFR gene (q = 0.047), which was again confirmed by Q-PCR and correlated with
EGFR RNA expression. However, no SCNAs were significantly associated with prognosis
or thrombosis. These results indicated that there may be an association between CCC and
ZNF217 amplification among Japanese patients as well as between endometriosis and
EGFR gene amplifications.
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Introduction

Epithelial ovarian cancer (EOC) is the 9™ most common cancer among women in the US, and
the incidence of EOC in the US has remained relatively stable since 1992 [1]. In contrast, EOC
is the 14™ most common cancer among women in Japan, and the incidence of EOC has been
rising in Japan [2]. There are four major histological subgroups of EOC: serous, clear cell,
endometrioid, and mucinous [3]. Among the EOC types, clear cell adenocarcinoma (CCC) is
the third most common in North America and Europe with a reported prevalence of 1-12%
[4-7]; notably, the prevalence of CCC in Japan is as high as 15-25% [8,9]. Furthermore, during
the past two decades in Japan, CCC increased the most of the four subtypes, particularly in the
50+ age group [10]. Recent international collaborative studies confirm that endometriosis,
which is a common gynecological disorder characterized by ectopic growth of endometrial
glands and stroma [11], may increase the risk of CCC and of endometrial carcinomas of the
ovaries [12]. The incidence of endometriosis among Asian women is reportedly nine times
higher than that among Caucasian women [13]. Consistent with this data, the incidence of en-
dometriosis has increased in Japan, possibly due to delayed marriage and decline in parity [10].
Thus, unique epidemiological links may exist among Japanese heritage, endometriosis, and
CCC. Moreover, the majority of patients who are diagnosed with CCC at an early stage (I or II)
have tumors that tend to be indolent, whereas patients in advanced stage (III or IV) usually
have a poor prognosis [14,15]. Additionally, deep-vein thrombosis occurs in the perioperative
period or during the course of postoperative chemotherapy in 14~27% of ovarian cancer pa-
tients [16-18]. Interestingly, patients with CCC have a 2.5-times greater risk of disease-related
venous thromboembolism than those with other types of EOC despite adherence to prophylac-
tic guidelines [19].

Subtypes of EOCs differ not only epidemiologically, but also molecularly. Mutations in
ARIDI1A (at-rich interaction domain-containing protein 1A), a tumor-suppressor gene, and
loss of the ARIDIA-encoded protein, BAF250a, are evident in 46% of CCCs, 30% of endome-
trioid cancers, and many contiguous atypical endometriosis, but these changes are not ob-
served in high-grade serous ovarian carcinoma [20,21]; these differences explain, at least in
part, how these somatic mutations may trigger transformation of endometriosis into CCC or
endometrioid carcinoma. Moreover, in CCC samples, DNA copy number gains are frequently
observed at chromosome 20, which harbours a potential oncogene, ZNF217 (Zinc Finger Pro-
tein 217), but this alteration is not observed in serous carcinoma samples [22]. Additionally,
phosphatidylinositol 3-kinase (PI3K) mutations are relatively common in CCC samples, but
TP53 mutations are not [23]. Notably, a research network used integrated genome analyses
and found that almost all high-grade serous ovarian cancer tumors harbor TP53 mutations and
that fewer but still statistically significant numbers harbor somatic mutations in NFI1, BRCAI,
BRCA2, RB1, CDK12, or some combination thereof [24]; these molecular characteristics are
quite different from those of CCC. While these findings are important, they do not explain
why CCC is more prevalent among Japanese, and they do not account for the associations be-
tween CCC and endometriosis or thrombosis. Therefore, we used oligonucleotide array tech-
niques to identify genes associated with the prevalence of CCC among Japanese and
correlations between certain clinical characteristics and CCC.

Patients and Methods
Patients and collaboration

This international collaborative study to detect important SCNAs in CCC was approved by
the Ethics Committee for Biomedical Research of the Jikei Institutional Review Board, Jikei
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University School of Medicine, Tokyo, Japan. To conduct a post-hoc analysis, we asked Japa-
nese (Jikei University School of Medicine, Tokyo, Niigata University Graduate School of Medi-
cal and Dental Sciences, Niigata, Tottori University School of Medicine, Yonago, Kyoto
University Graduate School of Medicine, Kyoto), Korean (Samsung Medical Center, Sung-
kyunkwan University School of Medicine, Seoul), and German (Charité University Hospital,
Berlin) collaborators to send surgical specimens and clinical information from patients with a
pathological diagnosis of CCC.

Specimens

Tumor specimens were surgically obtained from 144 patients; and each patient provided writ-
ten informed consent. The histological diagnosis was confirimed by a central pathological re-
view for all samples. Immunohistochemical analyses with CK7, CK20, estrogen receptor,
progesterone receptor, WT'1, and Hepatocyte nuclear factor (HNF)-188 antibodies were also
performed for confirmation of CCC. Entire operative specimens were collected as fresh-frozen
material. Cryostat sections containing >80% cancer cells were microdissected [25]; DNA was
extracted from these sections.

Treatment

Patients underwent laparotomy for diagnosis, staging, and tumor debulking, and subsequently
received first-line platinum-based chemotherapy. Tumor material for the study was excised at
the time of primary surgery and before any chemotherapy. Surgical staging was determined in
accordance with Fédération Internationale des Gynaecologistes et Obstetristes (FIGO) classifi-
cation. Patients received Paclitaxel-Carboplatin treatment as a first-line chemotherapy.
Among the cases, patients who did not recur for more than 1 year after six courses of chemo-
therapy were defined “Sensitive”. Patients who showed progressive disease during chemothera-
py were classified as “Resistant”. All other patients were classified as “Intermediate”.

Follow-up

Progression of disease was determined based on imaging and according to the Response Evalu-
ation Ciriteria in Solid Tumors guidelines modified for ovarian cancer [26,27], or on physical
examination. Progression-free survival (PFS) was defined as the interval between the end of
primary treatment and the first indication of disease progression.

Array comparative genomic hybridization (aCGH)

The Human Genome CGH 244A Oligo Microarray Kit (Agilent Technologies, Santa Clara,
CA) was used. DNA digestion, labeling, and hybridization were performed according to the
manufacturer's protocol. Briefly, each DNA sample from tumor (2 pg) or control (2 pg) tissue
was digested with both Rsa I and Alu I; next, tumor and control DNA were labeled with Cy5-
dUTP and Cy3-dUTP, respectively, and then mixed. Each DNA mixture was hybridized to
human genome 244K microarrays. The slides were scanned with a DNA Microarray Scanner
(Agilent Technologies). Data was extracted from scanned images using Feature Extraction soft-
ware, version 10.7.3.1 (Agilent Technologies).

Polymerase chain reaction

Quantitative polymerase chain reaction (Q-PCR) and a subset of 140 cases for which DNA
was available were used to reexamine regions identified as exhibiting aberrant copy number
alterations based on the CGH microarray data [28]. To normalize the copy number per cell,
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sequences from f§-globin and WNT9A genes were used as endogenous references. Q-PCR for
each sample and each gene were performed in triplicate. DNA from three normal tissue sam-
ples that were randomly selected from resected specimen was used as the control.

Total RNA was isolated from fresh-frozen tumor samples using the Trizol reagent (Invitro-
gen, Carlsbad, CS, USA). cDNAs were synthesized from 3 g of total RNA using the Super-
ScriptIII-Strand Synthesis System (Invitrogen Japan K.K., Tokyo, Japan). The cDNAs were
used for real-time PCR (RT-PCR) analysis for EGFR and ZNF217 expression. RT-PCR reac-
tions were performed on an Applied Biosystems StepOnePlus platform using the TagMan Fast
Advanced Master mix.

Mutational Analysis of Full-Length EGFR

DNA was extracted from tumor samples using the GentraPureGene kit (Qiagen, Tokyo,
Japan). Exons 18, 19, and 21, which encode the tyrosine kinase domain, were amplified using
primers as previous described [28]. PCR products were sequenced with the ABI PRISM BigDye
Terminator Cycle Sequencing Ready Reaction kit and the ABI PRISM 3700 Genetic Analyzer
(PE Applied Biosystems, Foster City, CA).

Statistics

The Aberration Detection Method 2 quality-weighted interval score algorithm of Agilent Ge-
nomic Workbench Lite Edition 6.5.0.18 (Agilent Technologies), which identifies aberrant in-
tervals in samples that have consistently high or low log ratios based on their statistical score,
was used to assess penetrance of aberrant chromosomal regions across the genome; this analy-
sis was followed with a filtering step to select regions with three or more adjacent probes and a
minimum average log, ratio + 0.25. Gene Springs 11.5 (Gene Springs, Tokyo, Japan) was used
to plot DNA copy number anomalies after excluding samples with poor quality. The genomic
locations were retrieved from National Center for Biotechnology Information (NCBI) build 36
(hg 19). To compare data between two groups (e.g., patients with endometriosis vs. those with-
out endometriosis) or three groups (e.g., response to treatment: sensitive vs. intermediate vs.
resistant), an unpaired Mann-Whitney test and Kruskal-Wallis test were used, respectively; the
Benjamini-Hochberg false-discovery rate was then used to correct the p-values. Probes with a
corrected p-value (= q-value) less than 0.05 were considered statistically significant. The study
data have been deposited in NCBIs Gene Expression Omnibus (http://www.ncbi.nlm.nhi.gov/
geol/, series accession number GSE47443).

Analysis of variance (ANOVA), Kruskal-Wallis test, chi-square test, and a single-ordered
logistic regression model were used to evaluate differences in patients' characteristics stratified
by countries. The above statistical analyses were performed using STATA 13.1 (STATA Corp.,
College Station, TX). P<0.05 was considered statistically significant.

Results
Patients’ characteristics

Each of 144 patients from Japan, Korea, or Germany had their clinical data made available
(Table 1). The median follow-up period was 24 months (range 2-191 months). The mean age
was 53 years (range; 30-86 years old). The FIGO stages were as follows: Stage I, 85; stage II, 17;
stage IIT 39; stage IV; 3. Of the 144 patients, 85 (71%) were considered chemotherapy sensitive,
12 (10%) were intermediate, and 22 (19%) were resistant. Of all patients, 43 (30%) relapsed
and 29 (20%) died. Endometriosis was diagnosed in 68 (57%) of the Japanese patients, 6 (40%)
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Table 1. Patient characteristics for each population. *'

Country (n) Japanese (120) Korean (15) German (9) Total (144) P-value
Disease duration (months) median: IQR"? 26:15~50 10: 5~23 35: 16~59 24: 13~47 0.009"®
Age (years) mean (SD) 54 (11) 50 (8) 47 (11) 53 (11) 0.09"
Stage, n I/I/IV 75/13/29/3 4/3/8/0 6/1/2/0 85/17/39/3 0.18™
Sensitivity to chemotherapy, n

Sensitive/intermediate/resistant 75/11/18 4/0/3 6/1/1 85/12/22 0.48"°
Progression, n (%) 36 (30) 3(38) 4 (27) 43 (30) 0.86"°
Death, n (%) 26 (22) 2 (13) 1(3) 29 (20) 0.64™®
Endometriosis, n (%) 68 (57) 6 (40) 2 (22) 73 (52) 0.0417®

*1
*2
*3
*4
*5
*6

: Japanese, Korean, German.
: IQR: interquartile range.

: P-value was evaluated with the Kruskal-Wallis equality-of-populations rank test.
: P-value was calculated with an analysis of variance and covariance.

: P-value was calculated with a chi-square test.
: P-value was evaluated with single ordered logistic regression model for populations (Japanese-Korean-German).

doi

:10.1371/journal.pone.0116977.t001

of the Korean, and 2 (22%) of the German patients; these different prevalence of the endome-
triosis were statistically significant among compared populations (P = 0.041).

Penetrance of aberration and differences among populations

Frequencies of SCNA gains and losses are shown in Fig. 1. Across the entire genome, the most
prevalent SCNAs were either very short (focal level), almost exactly the length of a chromo-
some arm (arm level), or the length of a whole chromosome (chromosome level). Chromosome
amplification was most frequently observed (>60%) at 8q, and chromosome loss was most fre-
quently observed (>40%) at 9q, at 13q and 17q.

Many loci differed significantly between Japanese and non-Japanese (Korean and German)
samples (S1 Table). At the level of a chromosome arm, all of chromosome 8q was significantly
more amplified in 63% of Japanese samples, but only in 21% of Korean (P = 0.003) and 7% of
German samples (P = 0.005) (Fig. 2).

Additionally, there was remarkable amplification of loci in chromosome 20q13.2 (including
ZNF217) in Japanese samples, but not in non-Japanese samples (Figs. 3 and 4) (minimum
q = 0.0078). When individual CGH data was surveyed, ZNF217 copy number was altered
(amplified) in 62% of Japanese samples, which was significantly more than that for Korean
(7%, P =0.001), or German (25%, P = 0.040) samples. To confirm amplification of ZNF217
gene copy number originally identified via CGH, Q-PCR was used for validation and showed
high agreement (81%) and high kappa values (63%). Moreover, ZNF217 RNA levels were sig-
nificantly higher in Japanese samples than in non-Japanese samples (P = 0.027) (Fig. 5).

Endometriosis and somatic copy number alterations

We analyzed the g-values of SCNAs associated with clinical characteristics of CCC. No SCNAs
were found to be significantly associated with relapse, death, FIGO stage, sensitivity to chemo-
therapy, or thrombosis. In contrast, patients with endometriosis and those without differed
significantly with regard to 135 SCNAs (S2 Table), and the locus that includes EGFR gene am-
plification was most prominent (Fig. 6). Based on CGH data and validating Q-PCR data from
individual sample and high agreement (86%) and high kappa values (70%), the prevalence of
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Figure 1. Frequency of SCNAs gain or loss for 22 autosomes and the X chromosome. Frequencies (%) of copy number gain (right side of central axis,
red) and copy number loss (left side of central axis, green) across the human genome are shown.

doi:10.1371/journal.pone.0116977.9001
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Figure 2. Comparison between Japanese and Koreans or Germans with regard to SCNAs on all of chromosome 8. Horizontal center line indicates
the normal copy number without loss or gain.
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Figure 3. Comparison between Japanese and Koreans or Germans with regard to SCNAs on all of chromosome 20.
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endometriosis was significantly higher in patients with an amplified EGFR locus (85%) than in
those without EGFR amplification (35%) (P<0.0001). Moreover, based on RT-PCR analysis,
EGFR RNA levels were significantly higher in samples from patients with endometriosis than
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Figure 4. Comparison between Japanese and Koreans or Germans with regard to SCNAs on chromosome 20q13.2.

doi:10.1371/journal.pone.0116977.g004
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Figure 5. Comparison of ZNF217 RNA expression between CCC samples from Japanese and non-Japanese patients. P-value was calculated with
the Mann-Whitney test.

doi:10.1371/journal.pone.0116977.g005

from those without it (P = 0.037) (Fig. 7). In contrast to SCNAs, no pathological mutations of
EGEFR were observed (data not shown).

Discussion

In this study, we used the Human Genome CGH 244A Oligo Microarray to investigate CCC.
Chromosome aberrations were observed throughout the genome. However, amplification was
the most frequently observed at 8q, and chromosome loss was the most frequently observed at
99, 13q, and 17q that was reported by Tan et al [29]. The amplification of 8q and loss of 13q
observed were consistent with findings from a previous study, although the previous study was
conducted in the setting of a broader histological presentation, and was not restricting to CCC
samples [30].

We attempted to identify SCNAs that were significantly associated with each of four epide-
miological features of CCC: 1) a higher incidence in the Japanese population, 2) an association
with endometriosis, 3) poor prognosis in advanced stages, 4) a high incidence of thrombosis as
complication. First, we tried to find Japanese-specific SCNAs in CCC. There were a large num-
ber of significant SCNAs in Japanese samples that were distinct from those in Korean or Ger-
man samples. However, accumulation of significant regions in whole chromosome 8q (arm
level) was noticed. Moreover, the chromosome 20q13.2 region, which includes ZNF217 (focal
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Figure 6. SCNAs associated with endometriosis. Significant g-values (<0.05) (y-axis) (upper), SCNAs without endometriosis and with endometriosis
(middle) and gene map are plotted around a region that includes the EGFR gene on chromosome 7.

doi:10.1371/journal.pone.0116977.g006

level), tended to be amplified specifically in Japanese tumor samples, but not in the Korean or
German samples; this findings was confirmed by Q-PCR. Moreover, ZNF217 RNA levels were
significantly higher in Japanese samples than in non-Japanese samples. ZNF217 was initially
found to be amplified in breast cancer and considered to work as an oncogene [31]. Huang

et al, suggested that ZNF217 may promote neoplastic transformation by increasing cell survival
during telomeric crisis, and may promote later stages of malignancy by increasing cell survival
during chemotherapy [32]. Later, ZNF217 amplification was reported not in ovarian serous
carcinoma, but in CCC [22]. Recently, Huang et al. showed that loss of ARIDI1A expression
was usually coincident with PI3K-Akt pathway activation and/or ZNF217 amplification; they
suggested that these abnormalities may be related to the development of CCC [33]. Rahman

et al. demonstrated that ZNF217 amplification correlated with shorter PFS [34], but we did not
replicate this finding.

Secondly, our findings indicated that amplified EGFR SCNAs were more frequently ob-
served in patients with endometriosis than in those without it. The activation of EGFR, via
over-expression of the receptor, the ligands, or structural alteration, has shown that EGFR sig-
nalling plays a critical role in cell proliferation, apoptosis, angiogenesis, and metastasis [35].

PLOS ONE | DOI:10.1371/journal.pone.0116977 February 6, 2015

9/13



@‘PLOS | ONE

SCNAs of Ovarian Clear Cell Carcinoma

EGFR RNA

P =0.037

Endometriosis (-) Endometriosis (+)

Figure 7. Comparison of EGFR RNA expression between CCC samples from patients with endometriosis and those without endometriosis. P-
value was calculated with the Mann-Whitney test.

doi:10.1371/journal.pone.0116977.g007

Based on immunohistochemistry findings, EGFR protein is expressed in endometriosis speci-
mens [36]. Association of EGFR gene amplification in patients with both CCC and endometri-
osis is a novel research finding, although no associations between EGFR gene polymorphisms
with endometriosis [37] and with endometrioid carcinoma [38] were reported previously. A
site located in CDKN2BAS on chromosome 9p21 that encodes the cyclin-dependent kinase in-
hibitor 2B antisense RNA was reported as a susceptibility locus for endometriosis [39]. This
study was conducted as a genome-wide association study, in contrast our study was based on
CGH using cohort of patients with CCC. Amplification of EGFR SCNA was reported in colo-
rectal cancer [40], esophageal cancer [41], glioblastomas [42], lung cancer [43], salivary gland
cancer [44], and osteosarcoma [45]; taken together, these findings indicated that SCNA of
EGEFR is relatively common in cancer tissue. However, we could not determine whether ampli-
fication of EGFR triggered the progression from endometriosis to carcinoma or whether this
amplification resulted from carcinogenesis because design of this study was cross sectional.
There are several limitations to this study. First, this study was performed as an internation-
al collaboration among multiple institutions. Sampling and fresh-freezing procedures may
have differed among institutions or countries. Second, only a small number of countries were
compared including Japan, Germany, and Korea. Due to this small sample size, statistical
power was limited and could not be used to identify important SCNAs. Additionally, there
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were only 24 non-Japanese samples, which make comparisons difficult. Also, there are likely to
be significant differences between Korean and German samples. Third, we were able to used
Q-PCR and RT-PCR to confirm that the ZNF217 and EGFR genes were amplified and their
RNAs were overexpressed, but we could not examine protein expression because paraffin-em-
bedded samples were available for an insufficient number of patients.

In conclusions, amplification of whole chromosomes 8q and 20q13.2 including the ZNF217
gene were more prevalent in Japanese CCC samples than in samples from other populations.
ZNF217 RNA levels were also higher in CCC samples obtained from Japanese patients than those
from non-Japanese patients. Moreover, amplification and RNA over-expression of EGFR gene
were significantly higher in CCC tissue of patients with endometriosis than from those without it.
In this study, we did not find significant associations between specific SCNAs and FIGO stage,
sensitivity to chemotherapy, disease progression, death, or thrombosis as a complication.

Supporting Information

S1 Table. Data of genes different between Japanese and non-Japanese.
(XLSX)

S2 Table. Data of genes different between patients with and without endometriosis.
(XLSX)

Author Contributions

Conceived and designed the experiments: AO JS N. Yanaihara IB BK TA TE JK IK NI MU.
Performed the experiments: MS SA YA NI. Analyzed the data: NI MU. Contributed reagents/
materials/analysis tools: N. Yanaihara ST SY MT N. Yamaguchi AM HT K. Yamada K. Yoshi-
hara HI NM KO YH. Wrote the paper: MU AO MS.

References

1. Cancer Facts & Figures (2012) American Cancer Society. Available: http://www.cancer.org/acs/
groups/content/ @ epidemiologysurveilance/documents/document/acspc-029771.pdf.

2. Matsuda T, Marugame T, Kamo K, Katanoda K, Ajiki W, et al. (2012) Cancer incidence and incidence
rates in Japan in 2006: based on data from 15 population-based cancer registries in the monitoring of
cancer incidence in Japan (MCIJ) project. Jpn J Clin Oncol 42:139-47. doi: 10.1093/jjco/hyr184 PMID:
22172347

3. Gilks CB, lonescu DN, Kalloger SE, Kébel M, Irving J, et al. (2008) Tumor cell type can be reproducibly
diagnosed and is of independent prognostic significance in patients with maximally debulked ovarian
carcinoma. Hum Pathol 39:1239-51. doi: 10.1016/j.humpath.2008.01.003 PMID: 18602670

4. Mackay HJ, Brady MF, Oza AM, Reuss A, Pujade-Lauraine E, et al. (2010) Prognostic relevance of un-
common ovarian histology in women with stage l1I/1V epithelial ovarian cancer. Int J Gynecol Cancer
20: 945-52. doi: 10.1111/IGC.0b013e3181dd0110 PMID: 20683400

5. Piccart MJ, Bertelsen K, James K, Cassidy J, Mangioni C, et al. (2000) Randomized intergroup trial of
cisplatin-paclitaxel versus cisplatin-cyclophosphamide in women with advanced epithelial ovarian can-
cer: three-year results. J Natl Cancer Inst 92: 699—-708. PMID: 10793106

6. Vasey PA, Jayson GC, Gordon A, Gabra H, Coleman R, et al. (2004) Phase Il randomized trial of doce-
taxel-carboplatin versus paclitaxel-carboplatin as first-line chemotherapy for ovarian carcinoma. J Natl
Cancer Inst 96: 1682—91. PMID: 15547181

7. Kobel M, Kalloger SE, Huntsman DG, Santos JL, Swenerton KD, et al. (2010) Differences in tumor type
in low-stage versus high-stage ovarian carcinomas. Int J Gynecol Pathol 29: 203—-11. doi: 10.1097/
PGP.0b013e3181c042b6 PMID: 20407318

8. Sugiyama T, Kamura T, Kigawa J, Terakawa N, Kikuchi Y, et al. (2000) Clinical characteristics of clear
cell carcinoma of the ovary: a distinct histologic type with poor prognosis and resistance to platinum-
based chemotherapy. Cancer 2000; 88: 2584—-9. PMID: 10861437

PLOS ONE | DOI:10.1371/journal.pone.0116977 February 6, 2015 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0116977.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0116977.s002
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-029771.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-029771.pdf
http://dx.doi.org/10.1093/jjco/hyr184
http://www.ncbi.nlm.nih.gov/pubmed/22172347
http://dx.doi.org/10.1016/j.humpath.2008.01.003
http://www.ncbi.nlm.nih.gov/pubmed/18602670
http://dx.doi.org/10.1111/IGC.0b013e3181dd0110
http://www.ncbi.nlm.nih.gov/pubmed/20683400
http://www.ncbi.nlm.nih.gov/pubmed/10793106
http://www.ncbi.nlm.nih.gov/pubmed/15547181
http://dx.doi.org/10.1097/PGP.0b013e3181c042b6
http://dx.doi.org/10.1097/PGP.0b013e3181c042b6
http://www.ncbi.nlm.nih.gov/pubmed/20407318
http://www.ncbi.nlm.nih.gov/pubmed/10861437

@’PLOS | ONE

SCNAs of Ovarian Clear Cell Carcinoma

9.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Itamochi H, Kigawa J, Terakawa N (2008) Mechanisms of chemoresistance and poor prognosis in ovar-
ian clear cell carcinoma. Cancer Sci 99: 653-8. doi: 10.1111/j.1349-7006.2008.00747.x PMID:
18377417

Yahata T, Banzai C, Tanaka K; Niigata Gynecological Cancer Registry (2012) Histology-specific long-
term trends in the incidence of ovarian cancer and borderline tumor in Japanese females: a population-
based study from 1983 to 2007 in Niigata. J Obstet Gynaecol Res 38:645-50. doi: 10.1111/j.1447-
0756.2011.01755.x PMID: 22381138

Bulun SE (2009) Endometriosis. N Engl J Med 360:268—79. doi: 10.1056/NEJMra0804690 PMID:
19144942

Pearce CL, Templeman C, Rossing MA, Lee A, Near AM, et al. (2012) Association between endometri-
osis and risk of histological subtypes of ovarian cancer: a pooled analysis of case-control studies. Lan-
cet Oncol 13:385-94. doi: 10.1016/S1470-2045(11)70404-1 PMID: 22361336

Jacoby VL, Fujimoto VY, Giudice LC, Kuppermann M, Washington AE (2010) Racial and ethnic dispari-
ties in benign gynecologic conditions and associated surgeries. Am J Obstet Gynecol 202: 514-21.
doi: 10.1016/j.ajog.2010.02.039 PMID: 20430357

Takano M, Kikuchi Y, Yaegashi N, Kuzuya K, Ueki M, et al. (2006) Clear cell carcinoma of the ovary: a
retrospective multicentre experience of 254 patients with complete surgical staging. Br J Cancer
94:1369-74. PMID: 16641903

Mizuno M, Kikkawa F, Shibata K, Kajiyama H, Ino K, et al. (2006) Long-term follow-up and prognostic
factor analysis in clear cell adenocarcinoma of the ovary. J Surg Oncol 94:138—43. PMID: 16847906

Satoh T, Oki A, Uno K, Sakurai M, Ochi H, et al. (2007) High incidence of silent venous thromboembo-
lism before treatment in ovarian cancer. Br J Cancer 97(8):1053—7. PMID: 17895896

Clarke-Pearson DL, Coleman RE, Synan IS, Hinshaw W, Creasman WT (1983) Venous thromboembo-
lism prophylaxis in gynecologic oncology: a prospective, controlled trial of low-dose heparin. Am J
Obstet Gynecol 145:606—13. PMID: 6338722

von Tempelhoff GF, Heilmann L, Hommel G, Schneider D, Niemann F, et al. (1998) Hyperviscosity syn-
drome in patients with ovarian carcinoma. Cancer 82(6):1104—11. PMID: 9506356

Duska LR, Garrett L, Henretta M, Ferriss JS, Lee L, et al. (2010) When’never-events' occur despite ad-
herence to clinical guidelines: the case of venous thromboembolism in clear cell cancer of the ovary
compared with other epithelial histologic subtypes. Gynecol Oncol 116:374—7. doi: 10.1016/j.ygyno.
2009.10.069 PMID: 19922988

Jones S, Wang TL, Shih le M, Mao TL, Nakayama K, et al. (2010) Frequent Mutations of Chromatin Re-
modeling Gene ARID1A in Ovarian Clear Cell Carcinoma. Science 330: 228-31. doi: 10.1126/science.
1196333 PMID: 20826764

Wiegand KC, Shah SP, Al-Agha OM, Zhao Y, Tse K, et al. (2010) ARID1A mutations in endometriosis-
associated ovarian carcinomas. N Engl J Med 363: 1532—43. doi: 10.1056/NEJMoa1008433 PMID:
20942669

Kuo KT, Mao TL, Chen X, Feng Y, Nakayama K, et al. (2010) DNA copy numbers profiles in affinity-pu-
rified ovarian clear cell carcinoma. Clin Cancer Res 16:1997-2008. doi: 10.1158/1078-0432.CCR-09-
2105 PMID: 20233889

Kuo KT, Mao TL, Jones S, Veras E, Ayhan A, et al. (2009) Frequent activating mutations of PIK3CA in
ovarian clear cell carcinoma. Am J Pathol 174:1597-601. doi: 10.2353/ajpath.2009.081000 PMID:
19349352

Cancer Genome Atlas Research Network (2011) Integrated genomic analyses of ovarian carcinoma.
Nature 474:609-15. doi: 10.1038/nature10166 PMID: 21720365

Okamoto A, Nikaido T, Ochiai K, Takakura S, Saito M, et al. (2005) Indoleamine 2,3-dioxygenase
serves as a marker of poor prognosis in gene expression profiles of serous ovarian cancer cells. Clin
Cancer Res 11:6030-9. PMID: 16115948

Rustin GJ, Nelstrop AE, Tuxen MK, Lambert HE (1996) Defining progression of ovarian carcinoma during
follow-up according to CA 125: a North Thames Ovary Group Study. Ann Oncol 7:361—-4. PMID: 8805927

Vergote |, Rustin GJ, Eisenhauer EA, Kristensen GB, Pujade-Lauraine E, et al. (2000) Re: new guide-
lines to evaluate the response to treatment in solid tumors [ovarian cancer]. Gynecologic Cancer Inter-
group. J Natl Cancer Inst 92:1534-5. PMID: 10995813

HamaT, YuzaY, Saito Y, O-uchi J, Kondo S, et al. (2009) Prognostic significance of epidermal growth
factor receptor phosphorylation and mutation in head and neck squamous cell carcinoma. Oncologist
14:900-8. doi: 10.1634/theoncologist.2009-0058 PMID: 19726454

Tan DS, Iravani M, McCluggage WG, Lambros MB, Milanezi F, et al. (2011) Genomic analysis reveals
the molecular heterogeneity of ovarian clear cell carcinomas. Clin Cancer Res 17:1521-34. doi: 10.
1158/1078-0432.CCR-10-1688 PMID: 21411445

PLOS ONE | DOI:10.1371/journal.pone.0116977 February 6, 2015 12/13


http://dx.doi.org/10.1111/j.1349-7006.2008.00747.x
http://www.ncbi.nlm.nih.gov/pubmed/18377417
http://dx.doi.org/10.1111/j.1447-0756.2011.01755.x
http://dx.doi.org/10.1111/j.1447-0756.2011.01755.x
http://www.ncbi.nlm.nih.gov/pubmed/22381138
http://dx.doi.org/10.1056/NEJMra0804690
http://www.ncbi.nlm.nih.gov/pubmed/19144942
http://dx.doi.org/10.1016/S1470-2045(11)70404-1
http://www.ncbi.nlm.nih.gov/pubmed/22361336
http://dx.doi.org/10.1016/j.ajog.2010.02.039
http://www.ncbi.nlm.nih.gov/pubmed/20430357
http://www.ncbi.nlm.nih.gov/pubmed/16641903
http://www.ncbi.nlm.nih.gov/pubmed/16847906
http://www.ncbi.nlm.nih.gov/pubmed/17895896
http://www.ncbi.nlm.nih.gov/pubmed/6338722
http://www.ncbi.nlm.nih.gov/pubmed/9506356
http://dx.doi.org/10.1016/j.ygyno.2009.10.069
http://dx.doi.org/10.1016/j.ygyno.2009.10.069
http://www.ncbi.nlm.nih.gov/pubmed/19922988
http://dx.doi.org/10.1126/science.1196333
http://dx.doi.org/10.1126/science.1196333
http://www.ncbi.nlm.nih.gov/pubmed/20826764
http://dx.doi.org/10.1056/NEJMoa1008433
http://www.ncbi.nlm.nih.gov/pubmed/20942669
http://dx.doi.org/10.1158/1078-0432.CCR-09-2105
http://dx.doi.org/10.1158/1078-0432.CCR-09-2105
http://www.ncbi.nlm.nih.gov/pubmed/20233889
http://dx.doi.org/10.2353/ajpath.2009.081000
http://www.ncbi.nlm.nih.gov/pubmed/19349352
http://dx.doi.org/10.1038/nature10166
http://www.ncbi.nlm.nih.gov/pubmed/21720365
http://www.ncbi.nlm.nih.gov/pubmed/16115948
http://www.ncbi.nlm.nih.gov/pubmed/8805927
http://www.ncbi.nlm.nih.gov/pubmed/10995813
http://dx.doi.org/10.1634/theoncologist.2009-0058
http://www.ncbi.nlm.nih.gov/pubmed/19726454
http://dx.doi.org/10.1158/1078-0432.CCR-10-1688
http://dx.doi.org/10.1158/1078-0432.CCR-10-1688
http://www.ncbi.nlm.nih.gov/pubmed/21411445

@’PLOS | ONE

SCNAs of Ovarian Clear Cell Carcinoma

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

Arnold N, Hagele L, Walz L, Schempp W, Pfisterer J, et al. (1996) Overrepresentation of 3q and 8q ma-
terial and loss of 18q material are recurrent findings in advanced human ovarian cancer. Genes Chro-
mosomes Cancer 16:46-54. PMID: 9162197

Collins C, Rommens JM, Kowbel D, Godfrey T, Tanner M, et al. (2010) Positional cloning of ZNF217
and NABC1: genes amplified at 20q13.2 and overexpressed in breast carcinoma. Clin Cancer Res
16:1997-2008. doi: 10.1158/1078-0432.CCR-09-2105 PMID: 20233889

Huang G, Krig S, Kowbel D, Xu H, Hyun B, et al. (2005) ZNF217 suppresses cell death associated with
chemotherapy and telomere dysfunction. Hum Mol Genet. 2005 14:3219-25. PMID: 16203743

Huang HN, Lin MC, Huang WC, Chiang YC, Kuo KT (2014) Loss of ARID1A expression and its relation-
ship with PI3K-Akt pathway alterations and ZNF217 amplification in ovarian clear cell carcinoma. Mod
Pathol 27:983-90 doi: 10.1038/modpathol.2013.216 PMID: 24336158

Rahman MT, Nakayama K, Rahman M, Nakayama N, Ishikawa M, et al. (2012) Prognostic and thera-
peutic impact of the chromosome 20q13.2 ZNF217 locus amplification in ovarian clear cell carcinoma.
Cancer 118:2846-57. doi: 10.1002/cncr.26598 PMID: 22139760

Arteaga CL (2002) Overview of epidermal growth factor receptor biology and its role as a therapeutic
target in human neoplasia. Semin Oncol 29:3-9. PMID: 12584689

Melega C, Balducci M, Bulletti C, Galassi A, Jasonni VM, et al. (1991) Tissue factors influencing growth
and maintenance of endometriosis. Ann N'Y Acad Sci 622:256-65. PMID: 1905894

Inagaki M, Yoshida S, Kennedy S, Takemura N, Deguchi M, et al. (2007) Association study between
epidermal growth factor receptor and epidermal growth factor polymorphisms and endometriosis in a
Japanese population. Gynecol Endocrinol 23:474-8. PMID: 17852426

Kitao K, Yoshida S, Kennedy S, Takemura N, Sugimoto M, et al. (2007) Epidermal growth factor recep-
tor and human epidermal growth factor receptor 2 gene polymorphisms in endometrial cancer in a Jap-
anese population. Reprod Sci 14:349-57. PMID: 17644807

Uno S, Zembutsu H, Hirasawa A, Takahashi A, Kubo M, et al. (2010) A genome-wide association study
identifies genetic variants in the CDKN2BAS locus associated with endometriosis in Japanese. Nat
Genet 42:707-10. doi: 10.1038/ng.612 PMID: 20601957

Xie T, D'Ario G, Lamb JR, Martin E, Wang K, et al. (2012) A comprehensive characterization of ge-
nome-wide copy number aberrations in colorectal cancer reveals novel oncogenes and patterns of al-
terations. PLoS One 7:€42001. doi: 10.1371/journal.pone.0042001 PMID: 22860045

Hanawa M, Suzuki S, Dobashi Y, Yamane T, Kono K, et al. (2006) EGFR protein overexpression and
gene amplification in squamous cell carcinomas of the esophagus. Int J Cancer 118:1173-80. PMID:
16161046

Hobbs J, Nikiforova MN, Fardo DW, Bortoluzzi S, Cieply K, et al. (2012) Paradoxical Relationship Be-
tween the Degree of EGFR Amplification and Outcome in Glioblastomas. Am J Surg Pathol 36:1186—
93. doi: 10.1097/PAS.0b013e3182518e12 PMID: 22472960

Hirsch FR, Varella-Garcia M, McCoy J, West H, Xavier AC, et al. (2005) Southwest Oncology Group. In-
creased epidermal growth factor receptor gene copy number detected by fluorescence in situ hybridiza-
tion associates with increased sensitivity to gefitinib in patients with bronchioloalveolar carcinoma
subtypes: a Southwest Oncology Group Study. J Clin Oncol 23:6838—-45. PMID: 15998906

Ettl T, Baader K, Stiegler C, Muller M, Agaimy A, et al. (2012) Loss of PTEN is associated with elevated
EGFR and HER2 expression and worse prognosis in salivary gland cancer. BrJ Cance 106:719-26.
doi: 10.1038/bjc.2011.605 PMID: 22240798

Freeman SS, Allen SW, Ganti R, Wu J, Ma J, et al. (2008) Copy number gains in EGFR and copy num-
ber losses in PTEN are common events in osteosarcoma tumors. Cancer 113:1453-61. doi: 10.1002/
cncr.23782 PMID: 18704985

PLOS ONE | DOI:10.1371/journal.pone.0116977 February 6, 2015 13/13


http://www.ncbi.nlm.nih.gov/pubmed/9162197
http://dx.doi.org/10.1158/1078-0432.CCR-09-2105
http://www.ncbi.nlm.nih.gov/pubmed/20233889
http://www.ncbi.nlm.nih.gov/pubmed/16203743
http://dx.doi.org/10.1038/modpathol.2013.216
http://www.ncbi.nlm.nih.gov/pubmed/24336158
http://dx.doi.org/10.1002/cncr.26598
http://www.ncbi.nlm.nih.gov/pubmed/22139760
http://www.ncbi.nlm.nih.gov/pubmed/12584689
http://www.ncbi.nlm.nih.gov/pubmed/1905894
http://www.ncbi.nlm.nih.gov/pubmed/17852426
http://www.ncbi.nlm.nih.gov/pubmed/17644807
http://dx.doi.org/10.1038/ng.612
http://www.ncbi.nlm.nih.gov/pubmed/20601957
http://dx.doi.org/10.1371/journal.pone.0042001
http://www.ncbi.nlm.nih.gov/pubmed/22860045
http://www.ncbi.nlm.nih.gov/pubmed/16161046
http://dx.doi.org/10.1097/PAS.0b013e3182518e12
http://www.ncbi.nlm.nih.gov/pubmed/22472960
http://www.ncbi.nlm.nih.gov/pubmed/15998906
http://dx.doi.org/10.1038/bjc.2011.605
http://www.ncbi.nlm.nih.gov/pubmed/22240798
http://dx.doi.org/10.1002/cncr.23782
http://dx.doi.org/10.1002/cncr.23782
http://www.ncbi.nlm.nih.gov/pubmed/18704985


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


