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Bilateral ovarian carcinomas differ in the
expression of metastasis-related genes
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Abstract. The mechanisms behind bilaterality of ovarian
carcinomas are not fully understood, as the two tumors could
possibly represent two primary tumors, a primary tumor and
a metastasis, or two metastases. The gene expression profiles
from bilateral high-grade serous carcinomas (HGSCs) and
clear cell carcinomas (CCCs) of the ovary were compared
to study the association between the tumors of the two sides.
A separate analysis of genes from chromosome 19 was also
performed, since this chromosome is frequently rearranged in
ovarian carcinomas. Tumors from four patients were included
(three pairs of HGSC and one pair of CCC). The gene expres-
sion was analyzed at the exon level, and bilateral tumors were
compared to identify within-pair differences. Gene expression
data were also compared with genomic information on the
same tumors. Similarities in gene expression were observed
between the tumors within each pair, as expected if the two
tumors were clonally related. However, certain genes exhibited
differences in expression between the two sides, indicating
metastasis involvement. Among the most differently expressed
genes, one gene was common to all four pairs: Immunoglob-
ulin J. In all HGSC pairs, serpin peptidase inhibitor, clade B
(ovalbumin), member 2, serpin family E member I and phos-
pholipase A2, group IIA (platelets, synovial fluid) were also
among the differentially expressed genes. The specific analysis
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of chromosome 19 highlighted expression differences in the
zinc finger protein 36 gene. These results indicate that bilateral
ovarian tumors represent different stages during progression
of a single clonal process. Several of the genes observed to be
differently expressed are known to be metastasis-related, and
are likely to be also involved in spreading from one side to the
other in the bilateral cancer cases examined.

Introduction

Ovarian cancer is the seventh most common cancer in women,
and affects 239,000 women worldwide each year (1); however,
the natural history of these cancers as well as their underlying
tumor biology are poorly understood (2). Carcinomas are the
most frequent type of ovarian cancer, which can be divided
into five main types: High-grade serous carcinoma (HGSC;
accounting for ~70%), clear cell carcinoma (CCC; 10%),
endometrioid carcinoma (10%), mucinous carcinoma (3%) and
low-grade serous carcinoma (<5%) (3). At the time of surgery,
cancer involves both ovaries in 66% of patients with HGSC and
in 8% of patients with CCC (4). The cell type(s) of origin in
ovarian carcinogenesis is(are) unknown. It is debated whether
all HGSC arise in the fallopian tubes or if a number of them
stem from the surface epithelium of the ovaries (2,5). In CCC,
possible origins are the ovarian surface epithelium or cells
from the endometrium, as the latter tumor type is associated
with endometriosis in ~1/3 of the patients (4). We hypothesize
that the developmental history of bilateral ovarian carcinomas
likewise represents a conundrum; in principle, it may represent
two primary tumors, a primary tumor and its metastasis, or two
metastases.

Genomic studies of bilateral carcinomas have revealed
a clonal association between the two tumors in each patient,
including similarities in karyotype and copy number aberra-
tions (6-8). Gene expression analyses of ovarian tumors and
their omental metastases have also demonstrated similarities
in gene expression profiles among the lesions, with a number of
the differently expressed genes being linked to the metastatic
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process (9-11). To the best of our knowledge, no comparison at
the transcriptome level to search specifically for genes differ-
ently expressed between the two tumors in bilateral ovarian
carcinomas has been published thus far.

As genes differentially expressed within bilateral pairs
may indicate the developmental association between the
two tumors, a microarray analysis of four pairs of ovarian
carcinomas (three pairs of HGSC and one pair of CCC) was
conducted. The results were compared with previous genomic
data on the same tumors (7) with the aim of identifying
possible mechanisms behind the RNA level differences.

The present tumor samples were originally selected
because the karyotypes of one of the samples in each tumor
pair displayed structural rearrangements of chromosome 19;
the karyotype analyses of the four remaining tumors were
either inconclusive or culture failure. Chromosome 19
is commonly and non-randomly rearranged in ovarian
carcinogenesis (12-15). Since structural rearrangements of
chromosome 19 have not been reported as the sole anomaly,
these changes are probably linked to tumor progression rather
than initiation. Therefore, in addition to the global gene
expression data set, a separate analysis of genes mapping on
chromosome 19 was performed in the present study.

Materials and methods

Patients and tissue samples. Bilateral ovarian carcinomas from
four patients were included in the present study (three pairs of
HGSC and one pair of CCC). Tumor grade and histology were
revised by a gynecological pathologist (Table I). The same
material had previously been examined by karyotyping and
comparative genomic hybridization (CGH) (7). The tumors
were surgically removed at The Norwegian Radium Hospital
(Oslo, Norway) between January 2001 and December 2004.
The samples were originally selected because rearrangement(s)
of chromosome 19 had been noticed in the karyotype of one
of the bilateral tumors. None of the patients had received
chemotherapy prior to surgery. The tumor biobank was regis-
tered according to the Norwegian national legislation, and the
study was approved by the South East Regional Committee for
Medical Research Ethics (Oslo, Norway; project nos. S-07194a
and 2.2007.425).

For comparison of technical variation and gene expression
levels, one healthy ovary sample (Human Ovary Total RNA;
catalogue no. HR-406; Zyagen, San Diego, CA, USA) was
analyzed in three separate replicates (N1-3).

Isolation of RNA. The tumor tissue adjacent to that used for
cytogenetic analysis and histological examination had been
frozen and stored at -80°C. Total RNA was extracted using
TRIzol reagent (Invitrogen; Thermo Fisher Scientific, Inc.,
Waltham, MA, USA) and RNAeasy spin columns (RNeasy
Mini kit; Qiagen GmbH, Hilden, Germany). First, the tumor
tissue was homogenized in TRIzol, and the aqueous phase
was then removed and used further with the aforementioned
kit, according to the manufacturer's protocol. Quantification
and quality control of the isolated total RNA were performed
using the NanoVue spectrophotometer (GE Healthcare Life
Sciences, Chalfont, UK) and the Experion automated electro-
phoresis system (Bio-Rad Laboratories, Inc., Hercules, CA,
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Table I. Clinical data.
Patient Lab no. Histology FIGO stage Age®
1 A/B 01-805/6 HGSC IIc 54
2 A/B 01-837/8 HGSC 1ic 61
3 A/B 04-186/7 HGSC 1IC 64
4 A/B 04-101/2 ccer 111B 58

*Age at time of surgery (years). "Sample previously classified as
mixed clear cell/serous histology. Lab, laboratory; HGSC, high-grade
serous carcinoma; CCC, clear cell carcinoma; FIGO, International
Federation of Gynecology and Obstetrics.

USA). Total RNA degradation was evaluated by reviewing
the electropherograms and the RNA quality indicator (RQI)
numbers (RQI=7.5-9.0).

Microarray gene expression analysis. Total RNA (100 ng) was
used as input for global gene expression analysis at the exon
level using GeneChip® Human Exon 1.0 ST Arrays (Affyme-
trix, Inc., Santa Clara, CA, USA). Each microarray contained
1.4 million probe sets (the majority of which were comprised of
four probes), where each probe set corresponded to ~1 known
or computationally predicted exon. RNA from each sample was
individually amplified, reversely transcribed, fragmented and
labeled. Labeled sense strand complementary DNA was hybrid-
ized onto the arrays, which were then washed, stained and
scanned as described previously (16). Cell intensity files from
the eight tumor samples were background corrected, inter-chip
quantile normalized and summarized at the gene level by the
robust multiarray average approach (17), implemented in the
Expression Console 1.1 software (Affymetrix, Inc.). A total of
17,361 genes (transcript clusters annotated with gene symbols)
were identified using the HuEx-1_0-st-v2.r2 core library files
and the HuEx-1_0-st-v2.na33.hgl9.transcript.csv annotation file
(Affymetrix, Inc.). In a second round of normalization, which
was performed as described above, the healthy control was
normalized together with the tumor samples. The gene expres-
sion text file was imported into J-Express Pro 2012 (Molmine,
Bergen, Norway) for hierarchical clustering (Euclidean distance
measure and complete linkage) (18).

The expression of known ovarian cancer-related genes was
specifically evaluated. Genes were selected from the Cancer
Gene Census (http://cancer.sanger.ac.uk/census/, accessed on
October 12, 2015) by the search term ‘ovarian;’ and 19 genes
were identified, including AKTI, AKT2, AT-rich interaction
domain 1A, BRAF, breast cancer (BRCA)I, BRCA2, cyclin El,
cyclin-dependent kinase 12, catenin beta 1, Erb-B2 receptor
yyrosine kinase 2, forkhead box L2, MutL homolog 1, MutS
homolog (MSH)2, MSHG6, phosphatidylinositol 3-kinase
regulatory subunit 1, PMSI1, PMS2, protein phosphatase 2,
regulatory subunit A, alpha and serine/threonine kinase 11.

Results

Gene expression. The gene expression analysis provided
informative results on 17,361 genes annotated with gene
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Table II. Genes differently expressed within =2 pairs of HGSC.

Gene symbol Ensembl gene ID Cytoband 1 2? 3

ACTA2 ENSG00000107796 10q23.3 11.09 5.83 1.04
BCATI1 ENSG00000060982 12p12.1 1.18 5.19 9.19
BDKRBI ENSG00000100739 14q32.1-q32.2 10.95 421 1.18
C8orf4 ENSG00000176907 8pll.2 12.16 4.39 1.66
CRISPLD?2 ENSG00000103196 16q24.1 5.54 5.05 1.34
CXCLI2 ENSG00000107562 10q11.1 9.59 5.12 1.80
EFEMPI ENSGO00000115380 2pl6 1148 8.40 2.96
EIF2S2 ENSG00000125977 20ql11.2 321 4.06 4.07
ENPPI ENSG00000197594 6q22-q23 5.07 4.26 1.62
EPYC ENSG00000083782 12q21 9.07 9.75 1.09
FAP ENSG00000078098 2q23 11.13 3.34 2.69
HAS2 ENSG00000170961 8q24.12 7.54 458 1.17
HISTIHIA ENSG00000124610 6p21.3 5.14 1.15 6.81
IGJ ENSG00000132465 4q21 41.81 3.62 13.20
IL7R ENSG00000168685 5p13 5.55 347 1.34
INHBA ENSG00000122641 7p15-p13 4.25 3.28 1.74
PLA2G2A ENSG00000188257 1p35 548 145 4.07
PTGIS ENSG00000124212 20q13.13 6.86 5.73 1.93
S100A8 ENSG00000143546 1921 7.16 1.77 7.09
S100A9 ENSG00000163220 1921 4.63 1.11 592
SERPINB2® ENSG00000197632 18q21.3 8.37 5.93 5.57
SERPINE] ENSG00000106366 7q21.3-q22 7.35 8.38 1.99

“Fold-change in gene expression between bilateral tumors in patients 1,2 and 3. *Genes among the top 100 genes in all three pairs of HGSC.
HGSC, high-grade serous carcinomas; ID, identity; ACTA2, actin, alpha 2, smooth muscle, aorta; BCAT, branched chain amino acid trans-
aminase 1; BDKRBI, bradykinin receptor B1; C8orf4, chromosome 8 open reading frame 4; CRISPLD2, cysteine-rich secretory protein LCCL
domain containing 2; CXCLI2, C-X-C motif chemokine 12; EFEMPI1, EGF containing fibulin-like extracellular matrix protein 1; EIF2S2,
eukaryotic translation initiation factor 2, subunit 2 (beta); ENPPI, ectonucleotide pyrophosphatase/phosphodiesterase 1; EPYC, epiphycan;
FAP, familial adenomatous polyposis; HAS2, hyaluronan synthase 2; HISTIHIA, histone cluster 1, Hla; 1GJ, immunoglobulin J; IL7R, inter-
leukin-7 receptor; INHBA, inhibin, beta A (activin A, activin AB alpha polypeptide); PLA2G2A, phospholipase A2, group IIA (platelets,
synovial fluid); PTGIS, prostaglandin 12 (prostacyclin) synthase; S100A8, S100 calcium binding protein A8; S100A9, S100 alcium binding
protein A9; SERPINB2, serpin peptidase inhibitor, clade B (ovalbumin), member 2; SERPINE1, serpin peptidase inhibitor, clade E, member 1.
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Figure 1. Comparison of samples. (A) Hierarchical clustering of six HGSC (blue), two CCC (yellow) and three normal ovary replicates (red) separated normal
tissue from cancer and HGSC from CCC. The clustering is based on the normalized expression levels of the 1,000 genes with the greatest range in expression
across the sample set. (B) Comparison of the most differently expressed genes within three pairs of HGSC revealed that 22 genes were differently expressed
in =2 pairs, two of which were common to all: /GJ and serpin peptidase inhibitor, clade B (ovalbumin), member 2. (C) Comparison of the most differently
expressed genes within three pairs of HGSC and one pair of CCC (yellow). One gene was among the most differently expressed in all four pairs: /GJ. HGSC,
high-grade serous carcinoma; CCC, clear cell carcinoma; IGJ, immunoglobulin J.
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symbols. The hierarchical clustering of all samples (six HGSC
from three patients, two CCC from one patient and three
replicates of a healthy whole ovarian tissue) based on all genes
separated healthy tissue from cancer, with the CCC samples
clustering with the HGSC samples. All bilateral tumors
exhibited within-pair clustering. When the hierarchical clus-
tering analysis was based on the 1,000 genes with the greatest
range in gene expression, cancer samples were separated
from healthy controls and HGSC were separated from CCC
(Fig. 1A). Since the aim of the study was to identify genes
with different expression within pairs, no further studies on
the similarities within tumor pairs were performed.

Comparison of bilateral HGSC. The proportion of genes
differently expressed within the three pairs (=2-fold-change
between normalized expression values) was 4.0, 2.6 and 4.8%,
respectively. For each pair, the top 100 genes differing the most
were selected for further analysis. The comparison of these lists
identified 276 unique genes (Fig. 1B), including 22 genes among
the most differently expressed genes in =2 patients (Table II).
Two genes were among the most differently expressed within all
three pairs: Immunoglobulin J (IGJ, Fig. 2A) and serpin pepti-
dase inhibitor, clade B (ovalbumin), member 2 (SERPINB?2,
Fig. 2B). Additionally, other genes displayed differences in
expression within all pairs, including serpin peptidase inhibitor,
clade E, member 1 (SERPINEI, Fig. 2C).

Comparison with CCC and reference tissue. Since the cell(s) of
origin in ovarian carcinomas is(are) uncertain, it is important
to select the reference tissue carefully. The different histotypes
were analyzed separately, and the results from normal whole
ovary were used mainly as a control of technical variation.
Within the pair of CCC, 1.9% of the genes differed in expres-
sion (=2-fold-change) between the two sides. Of the 100 most
differently expressed genes within this pair, one gene was
also among the most differently expressed in all three HGSC
pairs: IGJ (Fig. 1C). In addition to /GJ, 13 other genes were
differently expressed within =1 pair of HGSC [tenascin C,
interleukin (IL)-7 receptor, uroplakin 1B, chemokine (C-C
motif) ligand 2, small proline-rich protein 2A, eyes absent
homolog 4, cytochrome P450, family 24, subfamily A, poly-
peptide 1, insulin-like growth factor 2, lymphocyte antigen 96,
lumican, paired related homeobox 1 and chromosome 8
open reading frame 4]. RNA from normal whole ovary was
analyzed in three separate replicates, and only 0.9% of the
total gene set differed >2-fold when comparing the replicates.

Comparison with genomic data. The present gene expression
results were compared with previously reported genomic
analyses of the same material (7). CGH analysis provided copy
number information at a resolution level of ~300 cytobands.
All HGSC tumors exhibited identical status in 39 cytobands,
specifically, all six had either copy number gain, copy number
loss or were balanced/had no alteration. In total, =1 tumor
sample(s) differed in copy number from the rest in the
remaining cytobands. In eight of them (1p35, 1p32, 4pl16, 7ql1,
11pl1,12ql4, 19p13 and 20q11), all three HGSC pairs displayed
different results within pairs. In three of these, the same
combination was detected in all pairs: 1p35 (loss/no altera-
tion), 11p11 (loss/no alteration) and 20q11 (gain/no alteration).
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Figure 2. Gene expression in three pairs of HGSC (1-3), one pair of clear
cell carcinoma (4) and normal ovarian tissue (replicates N1-3). Comparative
genomic hybridization copy number results are marked with O (loss) and
+ (gain). (A) Immunoglobulin J exhibited >4-fold-change in expression
within all tumor pairs. (B) Serpin peptidase inhibitor, clade B (ovalbumin),
member 2 was differently expressed in all HGSC pairs, (C) similarly to
another member of the same gene family: Serpin peptidase inhibitor,
clade E, member 1. (D) For phospholipase A2, group 1IA (platelets, synovial
fluid), an association appeared to exist between DNA copy number loss and
reduced gene expression. HGSC, high-grade serous carcinoma; IGJ, immu-
noglobulin J; SERPINB2, serpin peptidase inhibitor, clade B (ovalbumin),
member 2; SERPINEI, serpin peptidase inhibitor, clade E, member I;
PLA2G2A, phospholipase A2, group IIA (platelets, synovial fluid).
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Figure 3. Chromosome 19. (A) Comparison of the most differently expressed genes from chromosome 19 within three pairs of HGSC revealed three recur-
rent genes: ZFP36, zinc finger protein 585B and growth differentiation factor 15. (B) ZFP36 differed >2-fold within all pairs of HGSC. In sample 3B, the
comparative genomic hybridization results in cytoband 19q13 included both copy number gain and loss (marked with + and O, respectively). ZFP36, zinc

finger protein 36.

The present study attempted next to explore whether the
copy number imbalances could partly explain the deregula-
tion of gene expression in the selected genes of interest. For
the phospholipase A2, group IIA (platelets, synovial fluid)
(PLA2G2A) gene, which maps to 1p35, alterations at DNA
and RNA level pointed in the same direction (Fig. 2D); in all
HGSC pairs, one tumor had concurrent genomic loss of 1p35
and lower expression of PLA2G2A compared with the gene
expression in the contralateral tumor with balanced CGH
result. In the CCC pair, both tumors had copy number loss in
1p35 and PLA2G2A expression similar to the HGSC tumors
with copy number loss (Fig. 2D). The normal ovarian sample
used as the control exhibited PLA2G2A expression similar to
that of tumor samples with balanced copy number.

However, for the majority of genes examined, no clear
associations were observed between DNA imbalances and
RNA expression, including the /GJ gene. For IGJ (mapping
to 4q21), the gene expression varied greatly within all tumor
pairs, whereas the CGH results within all tumor pairs were
identical (Fig. 2A); therefore, the genomic analysis provided
no indication regarding the mechanism behind the identified
differences in gene expression.

Chromosome 19. The genes mapping to chromosome 19
(1,211 genes) were subjected to additional analysis. In general,
the expression was more similar within the pairs for these
genes than for the global gene expression data set; only 6.4%
of the genes from chromosome 19 differed >2-fold in expres-
sion compared with 9.5% for the total set. The comparison
of the most differently expressed genes within each HGSC
pair revealed three recurrent genes: Zinc finger protein 36
(ZFP36, mapping on 19ql13.1), zinc finger protein 585B
(mapping on 19q13.12) and growth differentiation factor 15
(mapping on 19p13.11) (Fig. 3A). None of these genes were
differently expressed within the CCC pair. ZFP36 was also
included among the most differently expressed genes for the
total data set and exhibited >2-fold-change in expression
within all three HGSC pairs (Fig. 3B).

Known ovarian cancer-related genes. In the Cancer Gene
Census database, 19 genes are reported to be associated with
ovarian cancer; all of which displayed similar expression
within all four tumor pairs (<2-fold-change difference).

Discussion

We hypothesize that bilateral ovarian carcinomas may possibly
represent two primary tumors, a primary tumor and a metas-
tasis, or two metastases. In the present study, the gene expression
profiles in the bilateral carcinoma pairs from four patients were
compared to assess the association between the two tumors. To
the best of our knowledge, this is the first time that bilateral
ovarian carcinomas have been compared in this manner. An
overall similarity between the two lesions was noticed in all
patients examined, thus indicating that the two tumors in each
patient are clonally related. This is in agreement with former
conclusions based on studies performed at the genomic level,
which suggest that bilateral ovarian carcinomas have a unicen-
tric origin (6,7,19). The small number of cases examined in the
present study precludes statistical testing of this conclusion,
however.

The present study focused on the differently expressed
genes within tumor pairs and, notably, identified among them
several genes previously linked to the metastatic process in
ovarian and other cancers (20-24). These results, therefore,
indicate that the two tumor lesions represent different stages
of tumor progression; however, since the debate on whether
ovarian cancer originates from the ovarian surface epithe-
lium or from the tube is still ongoing, it is impossible to
conclude, based on the present findings, whether the ovarian
lesions represent a primary tumor and its metastasis or two
clonally-related metastases.

The SERPINB2 and SERPINEI genes were among the most
differentially expressed genes in all three pairs of HGSC. Both
genes belong to the same gene family, encode proteins that
participate in the regulation of fibrinolysis and have been linked
to cancer and metastasis (23). SERPINEI has been proposed
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to have a pro-tumorigenic function by protecting tumor cells
from apoptosis, since inhibition of SERPINE] has been
demonstrated to increase spontaneous apoptosis in cancer cell
lines (25,26). High expression of SERPINE] is associated with
poor outcome in several cancer types, including ovarian (27),
gastric (28), colorectal (29), renal (30) and breast (31) cancer. In
studies of ovarian carcinomas, both SERPINB2 and SERPINE]
were upregulated in omental metastases compared with the
corresponding ovarian tumors (11,21,24). To the best of our
knowledge, the present study demonstrates for the first time
that SERPINEI and SERPINB? are also differently expressed
within bilateral HGSC pairs.

IGJ was among the most differently expressed genes in all
four bilateral tumor pairs (three HGSC pairs and one CCC
pair). According to the Universal Protein Resource (UniProt;
www.uniprot.org), the /GJ gene maps to 4g21 and encodes a
protein that links two monomer units of either IgM or IgA.
Rearrangements involving /GJ have been associated with
overexpression of the oncogene v-myc avian myelocytoma-
tosis viral oncogene homolog in multiple myeloma, possibly
leading to a more aggressive disease phenotype (32). IGJ has
not previously been linked to ovarian cancer or metastasis, and
its role and the mechanism behind the deregulation of gene
expression require further analysis.

The gene expression data from the present study were
compared with genomic aberrations. Gene expression can
be altered by several mechanisms, including genomic copy
number gains or losses (33). Earlier studies have reported
that, in cancer, =12% of variation in gene expression is attrib-
utable to underlying variation in gene copy number (33,34).
The current study identified eight cytobands with different
CGH results within bilateral tumor pairs, and attempted to
identify an association between genetic copy number varia-
tion and expression. In the case of PLA2G2A, the tumors with
loss of 1p35 (one in each HGSC pair and both CCC tumors)
exhibited lower gene expression than the bilateral samples
without genomic alterations. According to UniProt, this gene
encodes an extracellular enzyme considered to participate in
the regulation of phospholipid metabolism in biomembranes.
The role of PLA2G2A in cancer is not fully understood. It
has been suggested that PLA2G2A prevents carcinogenesis
and metastasis by inhibiting metastasis-related genes (22).
The effect seems to differ among cancer types; overexpres-
sion of PLA2G2A has been associated with both improved
survival in gastric cancer (22) and poor prognosis in pros-
tate cancer (35). Metastasis has been associated with loss
of PLA2G2A expression. Ganesan et al (22) observed an
inverse correlation between gene expression and cancer stage
in several cancer types (gastric, colon and prostate), and
suggested that genomic deletion could be one mechanism
causing lower gene expression in advanced stages. To the best
of our knowledge, the present study is the first to report that
PLA2G2A is linked to ovarian cancer. Although cytoband
1p35 was lost in one of the bilateral HGSC in each patient,
it is important to remember that the resolution of CGH does
not provide precise information on single genes. In line with
our findings, the results reported by The Cancer Genome
Atlas regarding a cohort of 489 HGSC demonstrated that the
genomic region harboring PLA2G2A was significantly and
recurrently deleted (36).
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The analysis of genes mapping on chromosome 19
identified ZFP36 as differently expressed within all three
HGSC pairs. According to UniProt, the protein that this gene
encodes is involved in post-transcriptional gene regulation
by binding adenylate-uridylate-rich elements-containing
messenger RNAs and promoting their degradation. ZFP36
has been suggested to have a protective function in cancer by
inhibiting metastasis-related genes, including matrix metallo-
proteinase (MMP)2, MMP9 and IL-6 (20,37). Loss of ZFP36
expression has been associated with metastasis (20). A study
by Veskimie et al (38) identified ZFP36 as one of the most
downregulated genes when the authors compared the gene
expression in BRCA1/2 germline mutated tubal and ovarian
tissues (removed by risk-reducing salpingo-oophorectomy)
with that in healthy control tissues, thus supporting a role for
ZFP36 in ovarian carcinogenesis.

The present study has demonstrated that genes previously
linked to metastasis are differently expressed within HGSC
pairs in bilateral ovarian cancer. Deregulation of SERPINEI,
SERPINB2, PLA2G2A and ZFP36 has previously been
associated with invasion and advancing disease. However, it
cannot be concluded whether bilateral tumors represent one
primary tumor and a metastasis or two metastases. It would
have been interesting to analyze gene expression in healthy
ovarian tissue and tubal epithelium from the same patients;
however, these materials were not available. The results of this
study indicate that bilateral ovarian tumors represent different
stages of progression during a single clonal process. However,
the significance of these findings requires further analysis in
larger studies.
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