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CHAPTER 7

ABSTRACT

BACKGROUND

Pelvic high-grade serous cancer (PHGSC) is the most frequently diagnosed and most lethal
subtype of female genital cancer. The knowledge concerning etiology and early development
of PHGSC is still incomplete, although there is accumulating evidence that PHGSC originates
from fallopian tube epithelium. MicroRNAs (miRNAs) regulate complex patterns of gene
expression, and may be linked to the repression of tumor suppressor genes or the
upregulation of oncogenes involved in PHGSC.

OBJECTIVE

To provide an overview of aberrantly expressed miRNAs in PHGSC compared to benign
ovarian or tubal counterparts.

METHODS

We performed a systematic review of the literature and included the published original studies
that investigated the expression of miRNAs in PHGSC, by means of a predefined registration
form. Study quality was assessed by the following criteria: description of bias,
homogeneousity, study group, baseline characteristics, method of miRNA expression and data
analysis.

RESULTS

A total of 6 studies met the inclusion criteria and were included, of which 5 studies had used
benign control tissue (ovarian or tubal tissue or cell line). The median quality score was 6.2
(range, 5-8). Twenty-nine miRNAs were reported to be differentially expressed in PHGSC by
22 studies. Upregulation of miR-182 and miR-200c was reported in three independent studies,
and upregulation of miR-17, miR-20b, miR-106a, miR-141, miR-146b, miR-183, miR-200a, miR-
203, miR-205 and miR-422a in two independent studies. Downregulation of miR-126, miR-143
and miR-195 was reported in three independent studies, and downregulation of let-7b and c,
miR-10b, miR-29b, miR-34c, miR-125b, miR-133a and b, miR-140, miR-145, miR-153, miR-202,
miR-485-5p and miR-497 in two independent studies.

CONCLUSIONS

In this review it was found that the upregulated miR-200 family, miR-183 family, and the miR-
143/145 cluster in PHGSC might play an essential role as tumor suppressor miRNAs, weather
the downregulated let-7 family and miR-34 may be linked to enhanced levels of oncogenes.
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INTRODUCTION

In the western world, epithelial ovarian cancer is the leading cause of death among patients
with gynecological malignancies." Ovarian cancer is a very heterogeneous disease, and
develops from epithelium to four distinct histological types, i.e.: serous, endometrioid,
mucinous and clear cell. Additionally, the extent of differentiation of the tumor can vary from
low- to high-grade. Low-grade serous ovarian cancers (‘type | tumors’) are known to develop
in a stepwise fashion, often associated with a serous borderline component.?* However, for
high-grade serous ovarian cancers (‘type Il tumors’) — currently known as pelvic high-grade
serous cancers (PHGSC) - there is accumulating evidence that the majority (if not all) originate
from the distal fallopian tube, with serous tubal intraepithelial cancer (STIC) as the putative
precursor lesion.>*

PHGSC accounts for 70% of all epithelial ovarian cancers and a disproportionate
number of deaths as patients are more likely to present with advanced stage disease.” PHGSC
can occur in women with and without a genetic predisposition and BRCA7/2 mutation carriers
are at increased risk to develop PHGSC.® * Despite enormous efforts that have been made in
the field of cancer research, the knowledge concerning etiology and early development of
PHGSC is still incomplete.

MiRNAs are short non-coding RNA molecules of 20~25 nucleotides, which play an
important role in post-transcriptional gene regulation.’® " By directing of the RNA induced
silencing complex (RISC) to the target mRNA transcript, the miRNAs induces either inhibition
of translation or degradation of the target transcript.”® > MiRNAs regulate fundamental
processes such as cell growth, differentiation, proliferation, and apoptosis, and have been
implicated in the initiation and progression of human cancers.” ' The development and
progression of tumors can be promoted by quantitative and qualitative (mutational) changes
in miRNAs and their targeted binding sites.'® ' 51

Studies of miRNA expression patterns showed a higher miRNA expression in various
cancers compared to their normal counterparts.”"" The upregulated miRNAs have been
linked to the repression of tumor suppressor genes, whereas the downregulated miRNAs are
linked to enhanced levels of oncogenes.® #' Recently, the miRNA expression patterns of a
number of human epithelial ovarian cancers have been described and several differentially
expressed miRNAs have been identified in cancer compared to normal ovarian or tubal tissue,
or cell lines derived from ovarian or tubal surface epithelium.'® %2223

This review provides an overview of the miRNAs that are aberrantly expressed (up- or
downregulated) in PHGSC specifically, and when available, describes how these miRNA
patterns relate to miRNA expression in normal ovarian or tubal counterparts.
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METHODS

SEARCH STRATEGY AND SELECTION CRITERIA

We performed a MEDLINE, PubMed and EMBASE search for studies investigating the
expression of miRNAs in PHGSC. The search string included four MESH terms and 12
additional words for which a title search was performed (Table 1). The reference lists of all
selected publications and reviews were hand-searched to identify missing relevant
publications.

TABLE 1. Search performed in MEDLINE, Pubmed and EMBASE (2007-2012)

MESH terms: ‘microRNA’
AND
‘ovarian neoplasms’ OR ‘pelvic neoplasms’ OR ‘fallopian tube
neoplasms’

Additional words used for title microRNAs OR miRNA OR miRNAs

search: AND

ovarian carcinoma* OR ovarian cancer* OR tubal cancer* OR tubal
carcinoma* OR fallopian tube cancer* OR fallopian tube carcinoma*
OR pelvic cancer* OR pelvic carcinoma*

AND

serous

Studies were included in the analysis if they met the following criteria: (1) patients included
had primary and newly diagnosed pelvic, ovarian or fallopian tube cancer; (2) cancer histology
was serous; (3) differentiation was high-grade; (4) genome-wide expression profiling or
profiling of specific miRNAs was performed; (5) the study reported a list of the differential
expressed miRNAs in the text or in a (supplementary) table. Studies were excluded when
PHGSC patients had received chemotherapy before tissue collection, when miRNA expression
was investigated in serum, blood or blood products instead of tissue of PHGSC patients, or
when only miRNAs associated with prognosis were reported (chemosensitivity, survival,
metastases) to provide insight in PHGSC biology. In case a single study was reported on
multiple occasions, only the report with the largest patient group or the most complete data
was included. Only independent studies were included to prevent data of differentially
expressed miRNAs to be published multiple times by the same institute. Studies published in
languages other than English or German were excluded from the meta-analysis. Reviews and
non-original articles were excluded.

Two researchers (WR and JtB) independently examined abstracts to decide whether
full-text articles should be obtained fulfilling the in- and exclusion criteria (Figure 1). Cases of
disagreement were resolved by discussing the title and abstract. Full-test articles were
examined and excluded if a more detailed examination revealed that they did not meet the in-
and exclusion criteria.
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FIGURE 1. Flow-chart of study inclusion

Search Pubmed/Medline: n=37 Search Embase: n=77 abstracts
abstracts
Excluded abstracts: n=21 Excluded abstracts: n=52
- No miRNA expression - Double with Pubmed
investigated: n=12 search: n=28
- miRNA expression - No miRNA expression
exclusively related to investigated: n=12
prognosis (chemosensitivity, |€— — - Double within Embase
survival, metastases): n=3 search: n=4
- Other language: n=2 - Serum or blood: n=4
- Other cancer type: n=2 - Other cancer type: n=3
- Serum or blood: n=1 - Neo original paper: n=1
- No original paper: n=1
Y A4
Included abstracts: n=16 Included abstracts: n=25
Full text available: n=14 Full text available: n=2
Excluded full texts: n=11 Excluded full texts: n=1
- Only low-grade pelvic —| —» - Only low-grade pelvic
cancer: n=4 cancer: n=1
- Only miRNAs related to
prognosis are given: n=4
- Data of differential miRNA
expression is lacking: n=3
A A
Final inclusion Pubmed: n=5 Final inclusion Embase: n=1

DATA EXTRACTION

Data of the tissue specimens and differential expressed miRNAs in PHGSC and, when
available, benign ovarian or tubal tissue or ovarian or tubal surface epithelium cell line, were
extracted independently by two investigators (WR and JtB) by means of a predefined
registration form (Supplementary Table S1). Topics in this form were: first author, year of
publication, journal, years of patient inclusion, method of case selection (retrospective or
prospective), location/hospital of specimen collection, number of patients, age at time of
diagnosis (mean, median, range), distribution of stage, tissue type of cancer and benign
counterpart (pelvic, ovarian, tubal), method of fixation (fresh-frozen or formalin-fixed paraffin-
embedded) or use of cell line (number), miRNA profiling method (microarray, deep-
sequencing, polymerase chain reaction (PCR)), and number and name of upregulated and
downregulated miRNAs in PHGSC.
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ASSESSMENT OF STUDY QUALITY

Study quality was assessed independently by two investigators (WR and JtB) by means of a
predefined quality form (Supplementary Table S2). As there are no generally accepted
standards for measuring study quality, this form was designed following the work of Hayes et
al. (1996) and McShane et al. (2005). In summary, the following criteria were investigated:
whether (1) an unbiased sample was included (in- and exclusion criteria; prospective data
collection); (2) a homogeneous sample was included (exclusively PHGSC); (3) the study
population was properly described (control group included; ovarian or tubal tissue); (4) the
baseline characteristics were properly described (age; cancer stage; primary cancer); (5) the
methods were properly described (method of miRNA expression; whole genome); and (6) the
data analysis was properly described (expression levels; multiple testing correction). Quality
was measured on a scale from 0 (low quality) to 12 (high quality).
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RESULTS

In total, 114 abstracts were reviewed, 41 abstracts were considered to meet the in- and
exclusion criteria, and of 18 abstracts the full-text was available and was examined. Ultimately,
six studies were included (Table 2 and 3; Flavin et al. 2009 (Mod Pathol); Flavin et al. 2009 (Int
J Gyn Cancer); Gallagher et al. 2009; Kim et al. 2010; Lee et al. 2009; Liu et al. 2012). These
were all retrospective studies. Five of six studies used a benign control group, of which two of
them used normal ovaries and/or normal ovarian surface epithelium (NOSE) as a healthy
control, one used a benign serous ovarian tumor, two one used normal fallopian tube samples
and/or fallopian tube surface epithelium and/or NOSE. Four studies used formalin-fixed
paraffin-embedded tissue (FFPE) and two used fresh-frozen tissue (FFT). The method of
profiling was real-time(RT)-PCR in three studies and microarray in three studies. Four studies
performed whole genome expression profiling and two studies only investigated the
expression of specific miRNAs. The median quality score was 6.2 (range, 5%*-8'%) (Table 2).

TABLE 2. Studies included in the systematic review

Study Year of Journal Inclusion Data collection Specimen collection Quality
publication period rating
[Flavin etal., 2009 Mod Pathol 1991-2006  Retrospective St James's Hospital, 5
200914 Dublin
[Flavin et al., 2009 Int J Gynecol 1991-2006 Retrospective St James's Hospital, 6
20091 Cancer Dublin
[Gallagher et 2009 J Ovarian Res  1991-2006  Retrospective St James's Hospital, 6
al., 2009]? Dublin
[Kim et al., 2010 Histopathol <2010 Retrospective ~ CHA Bundang 6
2010 Medical Center,
Korea
[Lee et al., 2009 PLoS One 2003-2006 Retrospective  Vancouver General 8
20097'® Hospital, Canada
[Liu et al., 2012 J Pathol 2007-2010  Retrospective  Northwestern 6
2012]" Memorial Hospital,
Chicago, USA

Abbreviations: PPC, primary peritoneal cancer; HGSOC, high-grade serous ovarian cancer; PHGSC, pelvic high-grade serous cancer; FFPE, formalin-fixed

paraffin-embedded tissue; FFT, fresh frozen tissue; RT-PCR, real-time polymerase chain reaction; miR, microRNA; NS, not significant.
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CHAPTER 7

Twenty-nine miRNAs were consistently reported to be differentially expressed in PHGSC by
22 studies (Table 3). Upregulation of miR-182 and miR-200c was consistently reported in three
independent studies,'® ' 22 and upregulation of miR-17'® "%, miR-20b'® 22, miR-106a'® "?, miR-
141'®22 miR-146b"® ", miR-183""22, miR-200a'? %2, miR-203"® 22, miR-205'®'? and miR-422a'® %2
was reported in two independent studies. Downregulation of miR-126'® 1 22, miR-143". 18 21
and miR-195" 2% 22 was consistently reported in three independent studies, and
downregulation of let-7b and c¢'® 2?2, miR-10b" 2, miR-29b% %, miR-34c'® "7, miR-125b™ 2,
miR-133a and b'" 22, miR-140"" %, miR-145"® 22, miR-153%* %, miR-202, miR-485-5p22' % and
miR-497?% 2% in two independent studies. A series of five miRNAs (miR-17, miR-20a, miR-34b
and ¢, miR-130a and miR-345) are found to be upregulated in one study, but are described to

be downregulated by another study.'® %2
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DISCUSSION

Despite enormous efforts that have been made in the field of cancer research, the knowledge
concerning etiology and early development of PHGSC is still incomplete. In this systematic
review, we present an overview of miRNAs that are aberrantly expressed in PHGSC when
compared to benign ovarian or tubal tissue or epithelium and tried to relate this to the role
and the function of these miRNAs. Our results show that miR-182 and miR-200c are
upregulated in three independent studies, and miR-126, miR-143 and miR-195 are
downregulated in three independent studies.

We have developed a quality score which is thought to provide a good estimation of
study quality. High study quality was related to a high journal impact factor. In future studies,
our quality score might serve as a further step towards the development of evidence-based
quality assessment tools for systematic reviews.

To date, over 2000 human miRNAs have been sequenced and are detailed in the
Sanger database (miRBase Release 19 — August 2012; http://www.mirbase.org/).?® Most of the
studies investigating the functions of miRNAs in gynecological malignancies focused on
epithelial ovarian cancer. Zhang et al.? were the first to suggest that miRNAs fulfill an
important role in epithelial ovarian cancer (2006) and showed that approximately 40% of the
miRNA genes exhibit altered DNA copy numbers. Multiple studies have reported miRNA
expression patterns and made a comparison between epithelial ovarian cancer and normal
counterparts, focusing specifically on the serous subtype.?3> However, the majority of these
studies did not make a distinction between low- and high-grade serous tumors, although both
have a very different pathogenesis and mutation pattern. In our review of the literature, 29
miRNAs were consistently reported to be aberrantly expressed in PHGSC compared to normal
tissue or cell lines which have been repeatedly reported in more than one study (Table 3). For
some MiRNA families or clusters, to know the miR-200 family, the miR-183 family, the miR-
143/145 cluster, the let-7 family, and the miR-34 family, a role in PHGSC carcinogenesis might
be expected.

MiR-200a, miR-200c and miR-141 were found to be upregulated in two'” %, two'® 22
18.19. 22 independent studies, respectively. The miR-200 family contains five members,
which are localized on two genomic clusters (miR-200a, miR-200b, miR-429 on chromosome 1;
miR-200c, miR-141 on chromosome 12).** Members of the miR-200 family are highly enriched

and three

in epithelial tissues, and are thought to play an essential role in tumor suppression by
inhibiting epithelial-mesenchymal transition (EMT), which is the initiating step of metastasis.””"
38 Furthermore, it has been demonstrated that miR-141 and miR-200a modulate the oxidative
stress response, and thereby regulating tumor growth.*” Overexpression of all family members
has been linked with serous ovarian cancer.?> 2% 30. 31 3% |f EMT and the oxidative stress
response are involved in the pathogenesis of PGHSC remains to be elucidated.

We found miR-182 and miR-183 to be upregulated in three'® ' 22 and two'" %
independent studies, respectively. The miR-183 family consists of three members (miR-96,
miR-182, and miR-183), is located on chromosome 7, and members of this family have been

19, 40-42

identified as potential oncomiRs in several solitary malignancies, including ovarian
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cancer.* Overexpression of miR-182 has been reported in STICs and early PHGSC, suggesting
that miR-182 deregulation confers oncogenic potential in the early tumorigenesis of PGHCS."
The oncogenic properties of miR-182 are characterized by its regulation of cell differentiation
(FOXO1),® invasion and metastasis (FOXO3, MITF-M, MTSS7 and HMGA2)," * and DNA
damage repair (BRCA1, HMGAZ, and FOXO3.** Liu et al."” postulated that miR-182
overexpression is an early molecular event seen in STIC, and that miR-182 overexpression may
impair the kinetics of DNA double-strand break repair in epithelial cells of the fallopian tube,
likely through deregulation of several DNA damage repair related target genes (i.a. HMGA2
and MTSS1).

MiR-143 was reported upregulated by three independent studies,"" '® 2" and miR-145
was reported downregulated by two independent studies.’® 2> Both miRNAs are from the
same miRNA cluster located on chromosome 5. MiR-145 has shown to be downregulated in
ovarian cancer or ovarian cancer cell lines.' 28304248 A recent study of ovarian cancer tissues
and cell lines showed that miR-145 downregulates HIF-1 and VEGF expression, leading to the
inhibition of tumor growth and angiogenesis, and therefore serves as a tumor suppressor
miRNA.* Others showed that loss of TP53 in ovarian cells can result in downregulation of miR-
145 expression, which in turn can result in the activation of factors that promote oncogenesis
and cellular pluripotency, leading to the development of ovarian cancer.”” The protein
UTP14c, which is expressed on ovaries, is hypothesized to disrupt protective signals that
normally trigger TP53-mediated apoptosis and therefore predisposing to development of
PHGSC.#

We found let-7b and c to be downregulated in two independent studies.'® ?2 The let-
7 family, consisting of 10 mature miRNAs (let-7a-g/I, miR-98 and miR-202), has frequently
been described to be downregulated in epithelial ovarian cancer and is thought to play a role
in tumor suppression.?’s 28 30. 31 30 Fyrthermore, decrease in let-7 expression has been
associated with higher histological grade, resistance to chemotherapy, and shorter
progression-free survival.®® 5! % However, the mechanisms leading to let-7 downregulation in
cancer are still largely unclear. Recently, a positive correlation between the copy number of
let-7b and mature let-7b expression in ovarian cancer was shown by Wang et al.,*? which
might be an important mechanism leading to the downregulation of expression of specific let-
7 family members in PHGSC.

MiR-34c was found to be downregulated in two independent studies.'® ' The miR-34
family (miR-34b and ¢, chromosome 11) is frequently downregulated in epithelial ovarian
cancer, and is even more reduced in advanced stage cancer.® The 7P53 gene is the most
commonly mutated gene in epithelial ovarian cancer, and results in a truncated p53 protein. In
mouse models it has been demonstrated that miR-34b and c are directly downregulated after
p53 inactivation.> Also cell-line studies demonstrated that p53 directly transactivates miR-34b
and c.® % Furthermore, miR-34b and ¢ were shown to cooperate in suppressing cell
proliferation and adhesion-independent colony formation of neoplastic epithelial ovarian
cells.”” Based on these findings, inactivation of mir-34b and c are proposed as one of the
mechanisms by which p53 suppresses critical components of neoplastic growth in ovarian
cancer, contributing to carcinogenesis and progression of PHGSC.>- %8
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Much less is known in about the other miRNAs that were found up- or downregulated
in two or more independent studies in this review, and their role in PHGSC carcinogenesis.

MiR-146b-5p (chromosome 10) has been found to be upregulated in epithelial
ovarian cancer tissues and cell lines?, especially in advanced stage ovarian cancers,” and in
ovarian cancers with serous histology.** However, tumor grade was not specified in these
studies. Ovarian cancers in BRCAT mutation carriers are mostly advanced stage high-grade
serous cancers, and it has been shown that miR-146b-5p downregulates BRCA1 expression.®°
These results raise the possibility that miR-146b-5p could be involved in BRCA1
downregulation in sporadic ovarian cancer, but need to be investigated further.

Not much is known about miR-203 (chromosome 14) and miR-205 (chromosome 1),
however they were found upregulated in two independent studies.” 2 It has been
demonstrated that both miRNAs can be detected in exosomes (released by cancer into the
peripheral circulation) in sera specimens of women with ovarian cancer and that levels are
significantly higher compared to women with benign disease.®’ However, whether there is a
relation with PHGSC carcinogenesis remains to be elucidated.

Downregulation of miR-125b was observed in two of the six papers studied in this

review's 22

and in three other studies that investigated serous ovarian cancer (grade not
specified).’® 28 30. 31 MiR-125b is transcribed from two loci on chromosome 11 and 21.
Expression of miR-125b has been shown to be downregulated in cisplatin-resistant ovarian
cancer cell lines, whereas it was upregulated in paclitaxel-resistent cell lines.®> Furthermore,
miR-125 as well as miR-143 have been associated with follicular development in the ovary of
the mouse.®®

MiR-126 (chromosome 9) was reported downregulated by three independent
studies.’® ' 22 Although Hossain et al.** studied bovine ovary and found that miR-126 has a
potential role in regulating diverse molecular and physiological pathways underlying the
ovarian functionality, the role in PHGSC carcinogenesis remains to be elucidated.

Downregulation of the miR-195 and miR-497 cluster (chromosome 17) was found in

17,21, 22 3nd two?? 2

three studies. No data was found on the association with early PHGSC
development. Further investigation is needed to examine the functional role of miR-195 and
miR-497 as potential tumor-suppressor genes in primary peritoneal tumor development.

A series of five miRNAs were found to be upregulated in one study but
downregulated by another.'® " 22 Lee et al.’® observed upregulation of miR-17 and miR-20a,
whereas downregulation of those particular miRNAs was found by Gallagher et al.?
Upregulation of miR-17, miR-130a and miR-345 was present in the Liu et al." study, however
Gallagher et al.?? found downregulation of these miRNAs. Gallagher et al.?? observed
upregulation of miR-34b and c, whereas downregulation was found by Lee et al.”® and Liu et
al.’ miR-34 has shown to be downregulated in advanced stage PHGSC and this might explain
the differences in miR-34 expression between studies.

A complicating factor is the choice and availability of the appropriate controls. There
is emerging evidence that fallopian tube epithelium is the tissue of origin for many if not all
PHGSCs. Therefore it is likely that comparison to tubal epithelium will reveal a more

representative and accurate set of deregulated miRNAs for PHGSC. Ovarian tissue containing
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epithelium al well as stromal tissue, which are not considered fair control tissues for PHGSC,
were used in some of the studies, whereas a number of authors utilized NOSE cell lines. For
this systematic review, a stratified analysis, based on the type of control tissue (ovarian or
tubal), would give more insight in miRNA patterns involved in PHGSC. However, the number
of included studies is too low to perform sub analyses for studies using normal ovarian tissue®

18,65 35 a control.

2 compared to normal tubal tissue

Benign ovarian or tubal tissue only contains a minor amount of epithelial cells,
together with stromal tissue, if not obtained by laser capture microdissection. Since isolation
of epithelium from FFPE material is technically limiting even with laser-capture

223 or tubal' ' tissue samples as a control,

microdissection, some authors used whole ovarian
including both epithelium and stromal tissue. Nevertheless, based on the current knowledge
on the development of PHGSC, it makes more sense to opt for a tubal epithelium, or whole
tubal tissue, as a control than an ovarian control. Despite methodological differences, the
existence of significant discrepancies in expression patterns of certain miRNAs observed by
various authors indicated the need of further and more in-depth research that would elucidate
those equivocal results.

Strengths of this systematic review are the clear inclusion of papers assessing miRNA
expression in PHGSC and the independent revision of abstracts and full-texts by two
investigators. The study is limited by the small number of articles that were included.

Concluding, the results of this systematic review associate deregulation of the several
miRNA families or clusters with the repression of tumor suppressor genes or the upregulation
of oncogenes involved in PHGSC. There is reason to believe that the miR-200 family, the miR-
183 family, and the miR-143/145 cluster, that are frequently upregulated in PHGSC, play an
essential role as tumor suppressor miRNAs. The frequently downregulated let-7 family and
miR-34 family might to be linked to enhanced levels of oncogenes. The expression of these
miRNAs was considerably different compared to its normal counterparts, and it is possible that
they are involved in early development of PHGSC, although this has to be investigated in
future studies.
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SUPPLEMENTARY TABLE S1. Predefined registration form that was used to include papers

Title
First author
Journal
Year of publication
Country
! |
Benign control o No
0 Yes
Tissue type benign control 0 Not applicable
o FFT
0 FFPE
O Cell-line, namely.......oooiiiiiiiiiiiiiiii e
Type of cancer 0 Pelvic
0 Ovarian
O Tubal
Tissue type cancer o FFT
o FFPE
0 Cell-line, namely.....c.ooiiiiiiniiiiiiiiiiiiniin e
Number of patients 0 Cancer:N=...
O Benign:N=...
0 Other, namely......ooiiiiiiiiiiiiiiiiiiiie e

Year of patient inclusion

Age at time of diagnosis

Distribution of stage

Stage l............ N=.... L o=,
Stage ll............ N=.... L=
Stagellll............ N=.... L, =
Stage IV............ N=.... L=

Method of case selection

Retrospective cohort
Prospective cohort
DIffErent, ouoeieiii e

Serous

Yes
No = exclusion

High-grade

Yes
No = exclusion
UNCIAI, v,

Primary tumor

Primary
Recurrent = exclusion
Metastases = exclusion

Chemotherapy prior to surgery

Yes < exclusion
No

miRNA investigation

Expression profiling
Specific MIRNAs, namely........ccooooiiiiiiiiiniii

miRNA profiling method

Microarray
Deep-sequencing
PCR

gogioObg|ogo|ooojbog|oo|ooogjboogooo

Number and name of upregulated
miRNAs in cancer*

N=..
Names (i.e. MiR-19) ... i,

miRNAs in cancer*

Number and name of downregulated N=..

Names (i.e. MiR-19) .. i,

Number and name of upregulated
miRNAs in benign tissue*

N=..
Names (i.e. MiR-19):.. ...,

miRNAs in benign tissue*

Number and name of downregulated N=..

Names (i.e. MiR-19):.. ..o,
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SUPPLEMENTARY TABLE S2. Criteria for quality assessment (predefined quality form)

Criterion: Points

Is there an unbiased sample included? 2
1. Is the population under study defined with in- and exclusion criteria? 1
2. Were tissue samples of patients prospectively collected for the study purpose? 1

Is there a homogeneous sample included? 1
3. Are only patients with high-grade serous tumor histology included? 1

Study population: 2
4. Was a control group included of benign counterpart tissue? 1
5. If a control group was included, did it concern fallopian tube tissue/epithelium? 1

(instead of ovarian tissue/surface epithelium)

Baseline characteristics: 3
6. Is the (median/mean) age of the included patients reported? 1
7: s data on cancer stage reported? 1

8. Is explicitly reported that it is a primary carcinoma (no chemotherapy before

surgery)? 1
Methods: 2

9. Is the method used for determination of miRNA expression specified?

(i.e. microarray, RT-PCR or deep sequencing) 1

10. was a whole genome miRNA expression profile performed?

(instead of a few selected miRNAs) 1
Data analysis: 2

11. Are the expression levels of the differentially expressed miRNAs presented in
the text, a table or as supplementary data? 1
12. In case multiple statistical analyses were performed, has multiple testing

correction (i.e. Bonferroni correction) been applied? 1

Max. 12 points
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