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Abstract

Objective—Long non-coding RNAs (IncRNAS) are a class of non-protein coding transcripts that
has gained significant attention lately due to their important biological actions and potential
involvement in cancer. Ovarian cancer is a devastating disease with poor prognosis, and our
understanding of IncRNA's involvement in the malignancy is limited. To further our knowledge,
we measured the expression of three INCRNAs, ASAPI-IT1, FAMZ215A, and LINCO00472, in tumor
samples, and analyzed their associations with disease characteristics and patient survival.
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E-Extra
Frozen tumor samples collected for study were evaluated by two independent pathologists to confirm that tumor cells were present in
>80% of each tumor specimen. The tissue samples were pulverized using a tissue homogenizer. Samples of approximately 30 mg of
pulverized tissue powder were used for total RNA extraction, which was performed using the AllPrep DNA/RNA Mini Kit (Qiagen).
The extracted total RNAs were treated with RNase-free DNase to remove DNA contamination. The quality of the RNA samples was
assessed by measuring light absorbance and RNA Integrity Number (RIN) using the NanoDrop spectrophotometer (NanoDrop 2000,
Thermo Fisher) and Agilent 2100 Bioanalyzer System, respectively. The assessment showed a 260/280 ratio of 1.8 or higher and an
average RIN number of 5.63 based on the 28s:18s rRNA ratio. High Capacity cDNA Reverse Transcription Kit was used to convert
total RNA to cDNA (Applied Biosystems). The cDNA samples were analyzed for InNcRNA and ASAP1 expression using the SYBR

green-based real-time PCR (gPCR). The PCR reaction was performed in a LightCycler 480 instrument (Roche) using LightCycler 480

SYBR Green | Master with UDG (Roche). In the PCR reaction (10 pl), 1 pl cDNA template was mixed with 200 nM primers and 5 pl
SYBR PCR master mix (LifeTech). The PCR reaction conditions included incubation at 50 °C for 2 min to activate UDG, 95 °C for 2
min to activate Taq polymerase, and 40 cycles of 95 °C for 15 s and 60 °C for 1 min. Melting curves were generated after each PCR
run to evaluate the size of PCR products. Each sample was tested in triplicate, and the mean value of three reactions was used for

analysis if the coefficient of variation was <10%. If not, the mean of two closest reactions was used. As an internal reference, GAPDH

expression was also measured simultaneously with INcRNAs and ASAPZ in all of the tumor samples. Primer sequences for the PCR
reactions are provided in Supplementary Table 1.
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Methods—Two hundred sixty-six patients diagnosed with primary epithelial ovarian cancers
were recruited for the study. Fresh-frozen tumor samples were obtained from the patients at tumor
resection and analyzed by RT-gPCR for expression of ASAP1I-1T1, FAMZ215A, and LINC00472.
Associations of INCRNA expression with patient survival were determined using Cox proportional
hazards regression models.

Results—We observed high expression of ASAPI-IT1, FAMZ15A and LINCO00472 more
frequently in low grade tumors and early stage disease compared to high grade tumors and late
stage disease, respectively. High expression of ASAP1-/T1and FAMZ15A were associated with
favorable overall survival, and the survival association with ASAPI-/T1was independent of tumor
grade and disease stage. Analyses of online data also demonstrated similar survival associations
with ASAPI-IT1and FAMZ15A, suggesting that these InNcRNAs may be involved in ovarian
cancer progression.

Conclusions—LncRNAs may play appreciable roles in ovarian cancer and more research is
needed to elucidate their biological mechanisms and clinical implications in tumor
characterization as well as disease prognosis and treatment.
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1 Introduction

Ovarian cancer is the most lethal gynecological malignancy, attributable to 5% of female

cancer deaths in the US [1]. >50% of ovarian cancer patients succumb to the tumor within 5
years of diagnosis. It is believed that ovarian cancer survival may be significantly improved
if the disease can be detected early when the tumors are still confined to the ovaries [1].
Since only a small percentage of patients are diagnosed with localized disease, a means that
allows detection of ovarian cancer at early stages is urgently needed. Further elucidating the
molecular features of ovarian cancer may help to achieve this goal. Previous knowledge of
ovarian cancer biology has been largely centered on proteins and their coding genes. Since
only 2% of the human genome encodes proteins [2], our understanding of ovarian cancer
from the genome perspective is quite limited. It is now known that >90% of the genome is
transcribed into RNAs, and a majority of them are non-coding RNAs. Many of these non-
coding RNAs are biologically functional, and are involved in regulation of cell activities and
functions. Dysregulation of non-coding RNAs may play an important role in various
pathogenic processes of human diseases including cancer [3-5].

Non-coding RNAs with sequences of 200 nucleotides or more are called long non-coding
RNAs (IncRNAS) [6]. In ovarian cancer initiation and progression, little is known about the
role of IncRNAs. In this report, we studied the expression of three INCRNAs, ASAPI-/T1,
FAMZ215A and LINC00472, in primary epithelial ovarian cancer, and analyzed their
relationships with tumor characteristics and disease outcomes. These IncRNAs were selected
for study either because our previous investigations provided evidence of its potential
involvement in cancer (L/NC00472) or our analyses using the Kaplan-Meier Plotter (http://
kmplot.com/analysis/) of online databases suggested their possible associations with ovarian
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cancer survival (ASAPI-IT1, FAMZ215A) [7]. LINC004721is a long intergenic non-coding
RNA located on chromosome 6g13. Our recent studies revealed that this [incRNA may be
associated with tumor suppression in breast cancer [8, 9]. ASAPI-/T1is an intronic
transcript of the ASAPI (AMAPI, DDEFI) gene which encodes ASAP1, an ADP-
ribosylation factor (ARF) GTPase-activating protein involved in membrane trafficking and
cytoskeleton remodeling [10, 11]. Reports have suggested that ASAP7 is associated with
tumor metastasis and poor cancer survival [12-14]. LncRNA ASAPI-/T1 may antagonize
the function of ASAPI, and our analysis of online data showed that high expression of
ASAPI-IT1 was associated with favorable survival in ovarian cancer. A similar association
was also observed in the public database for another IncRNA, FAMZ215A (family with
sequence similarity 215 member A, or C170rf88, LINC00530). Currently, little is known
about FAMZ215A with regard to its biologic activities and associations with cancer outcomes.

2 Materials and methods

2.1 Patient information

Patients with epithelial ovarian cancer were recruited from two hospitals affiliated with the
University of Turin in Turin, Italy. Patient enroliment occurred between October 1991 and
February 2000 in one hospital (group one: n = 191), and between April 1997 and January
2013 in the other (group two: n = 75). All patients enrolled in the study underwent
cytoreduction surgery for primary ovarian cancer, and 208 (78%) of these patients received
standard post-operative platinum-based chemotherapy after surgery, which included cisplatin
and cyclophosphamide between 1991 and 1995 (n = 63) and carboplatin and paclitaxel after
1995 (n = 145). Fresh tumor samples were collected from the patients during surgery. The
specimens were snap-frozen in liquid nitrogen immediately after resection and then
transferred to — 80°C freezers for storage. Patient information on age at surgery, disease
stage, tumor grade and histology was obtained from medical records and pathology reports.
Disease stage and tumor grade were categorized based on the International Federation of
Gynecology and Obstetrics (FIGO) Classification and the WHO Guidelines, respectively
[15, 16]. Patients were followed for disease progression and survival outcomes from surgery
through June 2005 (group one: n = 180) or through March 2015 (group two: n = 68). The
median follow-up time was 29.9 months (range: 0.6-114.1) for the former group and 40.5
months (range: 3.4-165.5) for the latter, respectively. Information on treatment response was
available for 179 patients, including 128 who had complete response and 51 who did not.
Treatment response was assessed one month after chemotherapy, and complete response was
defined as resolution of all evidence of the disease for at least a month. The study was
approved by ethics review committees at the hospitals, and informed consent was obtained
from each patient who participated in the study.

2.2 Tumor analysis

Frozen tumor samples collected for study were evaluated by two independent pathologists to
confirm that tumor cells were present in > 80% of each tumor specimen. The tissue samples
were pulverized using a tissue homogenizer. Samples of approximately 30 mg of pulverized
tissue powder were used for total RNA extraction, which was performed using the AllPrep
DNA/RNA Mini Kit (Qiagen). The extracted total RNAs were treated with RNase-free
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DNase to remove DNA contamination. The quality of the RNA samples was assessed by
measuring light absorbance and RNA Integrity Number (RIN) using the NanoDrop
spectrophotometer (NanoDrop 2000, Thermo Fisher) and Agilent 2100 Bioanalyzer System,
respectively. The assessment showed a 260/280 ratio of 1.8 or higher and an average RIN
number of 5.63 based on the 28s:18s rRNA ratio. High Capacity cDNA Reverse
Transcription Kit was used to convert total RNA to cDNA (Applied Biosystems). The cDNA
samples were analyzed for INcRNA and ASAPI expression using the SYBR green-based
real-time PCR (gPCR). The PCR reaction was performed in a LightCycler 480 instrument
(Roche) using LightCycler 480 SYBR Green | Master with UDG (Roche). In the PCR
reaction (10 pl), 1 ul cDNA template was mixed with 200 nM primers and 5 ul SYBR PCR
master mix (LifeTech). The PCR reaction conditions included incubation at 50 °C for 2 min
to activate UDG, 95 °C for 2 min to activate Taq polymerase, and 40 cycles of 95 °C for 15s
and 60°C for 1 min. Melting curves were generated after each PCR run to evaluate the size
of PCR products. Each sample was tested in triplicate, and the mean value of three reactions
was used for analysis if the coefficient of variation was <10%. If not, the mean of two
closest reactions was used. As an internal reference, GAPDH expression was also measured
simultaneously with INcRNAs and ASAPI in all of the tumor samples. Primer sequences for
the PCR reactions are provided in Supplementary Table 1.

2.3 Statistical analysis

3 Results

Expression index (EI) was calculated as levels of RNA expression for ASAPI-IT1,
FAMZ215A, and LINC00472 after adjusting for GAPDH, and calculation was based on the
formula 1000 x 2(-ACY where Ct is the cycle threshold and A Ct is the difference between
Ctincrna and Ctgappn. After calculation, EI values were grouped into 3 categories, low,
medium and high, based on the tertile distribution of each INcRNA among the patients. The
ordinal values were then analyzed for their associations with clinical and pathological
variables, using the Chi-square test or Mann-Whitney U statistics where appropriate.
Survival analyses were performed using the Cox proportional hazards regression model at
both univariate and multivariate levels. In the multivariate analyses, age at surgery, disease
stage, tumor grade and histological type were included for adjustment. The log-rank test
with two degree of freedom was used for comparison of three Kaplan-Meier survival curves.
Two survival endpoints, progression-free survival and overall survival, were studied as
disease outcomes. Progression-free survival was the time interval from the date of surgery to
the date of disease progression or last follow-up; overall survival was the time between
surgery and last follow-up or death. SAS (version 9.4) and R (version 3.0.2) were used for
statistical analyses. All p-values were two-sided.

In total, 266 patients were included in the study. The median age of patients at surgery was
59.1 years, ranging from 24.4 to 82.1 years. Of the patients, 73 (28%) had stage I or 11
disease, and 191 (72%) had stage 111 or IV disease. Twenty-nine patients (11%) had grade 1
tumors, and 235 (89%) had grade 2 or 3 tumors. Two patients had no information either on
tumor grade or disease stage. Forty-five percent of the patients (n = 121) were diagnosed
with serous tumors, and 55% (n = 145) had other histotypes, including endometrioid,
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mucinous, clear cell and undifferentiated. Median levels of IncRNA expression were 3.57 El
(range: 0.03-83.33) for ASAPI-/T1, 0.62 El (range: 0.02-23.85) for FAMZ215A, and 8.44 EI
(range: 0.03-289.84) for LINC00472. The ranges of each tertile group were: 0.03-2.36
(low), 2.36-5.43 (mid) and 5.43-83.33(high) for ASAPZ-/T1; 0.018-0.39 (low), 0.39-0.92
(mid) and 0.92-23.85 (high) for FAMZ215A; and 0.03-5.5 (low), 5.5-13.67 (mid) and 13.67-
289.84 (high) for L/INC00472. Table 1 shows the associations of INCRNA expression with
clinical and pathological variables. No correlations were observed between IncRNA
expression and patient age at surgery, except for FAMZ215A. Disease stage and tumor grade
were associated with expression of L/INC00472and FAMZ215A. High expression of these
IncRNAs correlated with lower tumor grades and earlier disease stages. For FAMZ15A,
45.21% of patients with stage | or Il disease had high expression compared to 27.89% of
those with stage 111 or IV patients (p = 0.0072), and 51.72% of patients with grade 1 tumors
had high expression compared to 30.34% of patients with grade 2 or 3 tumors (p = 0.004).
Patients with high expression of FAM215A were more likely to respond to chemotherapy
compared to those with low expression (p = 0.017). For L/INC00472, the corresponding
numbers were 45.21% versus 28.04% when comparing disease stage (p = 0.024), and
51.72% versus 30.47% when comparing tumor grade (p = 0.004). ASAPI-/T1 expression
appeared to differ by disease stage (p = 0.025), but no significant trend was observed with
regard to the difference by tumor grade. Expression of LINC00472, FAMZ15A and ASAPI-
/T1did not show appreciable differences between serous and non-serous tumors.

The results of survival analyses are shown in Table 2. ASAPI-/T1 expression was associated
with overall survival, but not with progression-free survival (Fig. 1A and B). Patients with
high expression had better overall survival compared to those with low expression, and the
survival association remained significant after adjustment for patient age, disease stage,
tumor grade and histologic type. FAMZ215A expression was associated with overall survival
and possibly with progression-free survival, but these associations were observed only in
univariate analysis (Fig. 1C and D). After adjusting for disease stage, tumor grade and
histology, the survival associations with FAM215A were no longer significant. LINC00472
expression was not associated with either progression-free or overall survival (Fig. 1E and
F). Since tumor grade and disease stage were associated with some of the IncRNA
expression, we also performed survival analyses among patients stratified by their tumor
grade or disease stage. These additional analyses did not change the study results
substantially (data not shown).

ASAPI-IT1is transcribed from an intron of the ASAPI gene, and may regulate the activity
and function of ASAP1. We measured the mRNA expression of ASAPZ in ovarian cancer
and analyzed its association with the disease characteristics and ASAPI-/T1 expression.
ASAPI expression appeared to be higher in high grade than in low grade tumors (p = 0.048)
(Table 1), and high expression was associated with increased risk of tumor progression,
although no association was observed for overall survival (Table 2, Fig. 2A and B).
Expression of ASAPI-/T1and ASAPI were positively correlated in ovarian tumors
(Spearman r = 0.645; p <0.001).

Using the Kaplan-Meier Plotter (http://kmplot.com/analysis/), we found that high expression
of ASAPI-/T1was also associated with favorable overall survival of ovarian cancer patients
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(p =0.0047) (Fig. 3A), but no association with progression-free survival (Fig. 3B).
Similarly, analyses of online data showed that high expression of FAM215A was
significantly associated with favorable overall survival (p = 0.00080) (Fig. 3C) and
progression-free survival (p = 0.0059) (Fig. 3D). L/INC00472was not associated with either
overall survival (Fig. 3E) or progression-free survival (Fig. 3F). We also checked the
association of ASAPI with patient survival using the online data, and found high expression
associated with poor progression-free survival, but not with overall survival (Fig. 4A and B).

4 Discussion

Our study showed that tumor expression of two INcRNAs, LINC00472 and FAMZ15A,
differed significantly by tumor grade and disease stage: high expression associated with low
tumor grades and early disease stages. ASAPI-/T1had a similar trend in association with
disease stage, but not tumor grade. High expression of ASAPI-/T1and FAMZ215A were also
associated with more favorable overall survival of ovarian cancer. Similar survival
associations were further observed in an online dataset [7], indicating that the findings were
somehow consistent across different studies. We also analyzed the expression of ASAPI and
found high expression associated with poor progression-free survival. Furthermore, ASAPI
expression was positively correlated with ASAPI-/T1 expression, suggesting that the effects
of ASAPI-/T1on ASAPL, if any, may not be achieved through its down-regulation of
ASAPI expression.

Based on their locations in or relative to the coding genes, IncRNAs are classified into
intronic, intergenic, and overlapping (either in sense or antisense orientation) transcripts
[17]. Several studies have reported that some intronic non-coding RNASs are positively
correlated with expression of their corresponding protein-coding genes, whereas others are
inversely correlated [18-21]. These observations indicate potentially complex regulations
between intronic INcCRNAs and their surrounding genes. Non-coding RNAs have been found
to act on their targets either at the transcriptional level or post-transcriptionally. The
mechanisms that determine the pre- and post-transcription regulation remain to be
elucidated. ASAPI-/T1is located in an intron of the ASAPI gene, and the biological
functions of ASAPI-/T1 are still unknown despite the fact that the ASAPI gene has been
well characterized. Evidence suggests that ASAPZ may be an oncogene as ASAPI
expression is highly up-regulated in a variety of tumors in comparison with normal tissue,
and in colorectal cancer, the expression correlates with poor prognosis. ASAPI enhances
metastasis /n vivo, and stimulates tumor cell migration, invasion, and adhesion /n vitro [12].
Studies have indicated that ASAPI is highly expressed in primary prostate cancer and
metastatic prostate tumors compared to benign prostate tissue. Down-regulation of ASAPI
in PC-3 markedly inhibits cell migration and invasion [14]. ASAPZ also enhances the
invasion of breast cancer cells [22]. Recently, Hou et al. found that ASAPI expression was
higher in epithelial ovarian cancer than in normal ovarian tissue, and high expression was
associated with poor progression-free and overall survivals [13]. In our study, we found a
similar association between ASAPI expression and progression-free survival, though not
with overall survival. We also found that ASAPZ expression was positively associated with
tumor grade. How ASAPI may be regulated by InNCRNA ASAPI-/T1remains unknown. The
finding in our study suggests that ASAPI-/T1 may not antagonize the action of ASAPI
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through suppressing its expression. Previous studies have found positive correlations
between the expression of host genes and their associated intronic INcRNAs [19, 20].
Sometimes, InNcRNAs are not simply co-expressed with their host genes, and their expression
may be independent of the host genes. Intronic IncRNAs can modulate the biological
pathways of their host genes. For example, SPRY4 is an inhibitor of the receptor-transduced
mitogen-activated protein kinase (MAPK) signaling pathway. SPRY4-/T1, which is
transcribed from an intron of the SPRY4 gene, can affect the MAPK signaling pathway
through its interaction with Rafl, B-Raf, MEK1/2, TESK1, MARKK, and MARK?2 [23].
Intronic INcRNASs can also negatively regulate their host genes. NPTN is overexpressed in
breast cancer cells resulting in significant tumor growth, but its intronic INcRNA, /nc-LET, is
a tumor suppressor that appears to inhibit the metastasis of hepatocellular carcinoma [5].

Currently, few studies have evaluated the function of FAMZ215A. One report showed that
suppression of FAMZ215A expression by siRNA increased the death of A375 melanoma cells
induced by MLN4924 [24]. Although our study and the data from online sources indicated a
possible association with ovarian cancer survival, the biological relevance of FAM215A in
ovarian cancer is still unclear.

LINC00472has been observed by our group to be involved in breast cancer. In our previous
studies, we found that high expression of L/NC00472was associated with favorable overall
survival of breast cancer patients in our study as well as in >2 dozen clinical data sets
available online [8, 9]. This finding was consistent across study populations and with
different analytical technologies, as well as supported by /n vitro experiments. Using breast
cancer cell lines to manipulate the expression of L/NC00472, we demonstrated that
increasing L/NC00472 expression was associated with reduced cell proliferation and
migration. Since ovarian cancer shares certain aspects in etiology with breast cancer as
suggested by BRCA1 and BRCAZ2 mutations, we analyzed L/NC00472 expression in
epithelial ovarian cancer, the most common form, and its associations with disease
characteristics and patient survival [25]. In our analysis, although we did not find any
associations between the INcRNA expression and disease outcome, we did observe that high
expression of L/INC00472was associated with low grade tumors and early stage disease.
These findings are consistent with what we have seen in breast cancer, offering more
evidence in support of the speculation that L/NC00472 may play a role in cancer as a tumor
SUppPressor.

In summary, we investigated the clinical significance of three IncRNAs, LINC00472,
ASAPI-IT1and FAMZ215A, in ovarian cancer, and found that two of the IncRNAs,
LINC00472and FAMZ215A, were associated with tumor grade and disease stage.
Furthermore, expression of FAMZ215A and ASAPI-/T1 were associated with disease
outcomes, and these associations were also seen in other datasets. Our findings suggest that
IncRNAs may play appreciable roles in cancer and that more research is needed to elucidate
the biological mechanisms of INcRNAs involved in tumorigenesis and disease progression,
as well as their clinical implications in tumor characterization and patient management.
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Highlights

. ASAPI-IT1, FAMZ215A and LINCO0472 were highly expressed in early stage
disease of EOC.

. ASAPI-IT1, FAMZ15A and LINCO00472 were also highly expressed in low
grade tumors.

. High expression of ASAP1-/T1and FAMZ215A was associated with favorable
OsS.

. Large online database showed similar survival associations with ASAPI-/T1
and FAMZ215A.
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Kaplan-Meier survival by tertiles of ASAPI-IT1, FAMZ215A and LINC00472 expression in
ovarian cancer patients. A) Overall survival (OS) by low, middle, and high ASAPI1-/T1; B)
progression-free survival (PFS) by low, middle, and high ASAPI-/T1; C) overall survival
(OS) by low, middle, and high FAMZ215A; D) progression-free survival (PFS) by low,
middle, and high FAMZ215A; E) overall survival (OS) by low, middle, and high L/INC00472,
F) progression-free survival (PFS) by low, middle, and high L/INC00472.
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Kaplan-Meier survival by tertiles of ASAPI expression in ovarian cancer patients. A)
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Kaplan-Meier survival by expression tertiles of ASAPI-IT1, FAM215A and LINC00472in
an online database analyzed by Kaplan-Meier Plotter. A) Overall survival (OS) by low and
high ASAPI-/T1; B) progression-free survival (PFS) by low and high ASAPI-/T1; C)
overall survival (OS) by low and high FAMZ215A; D) progression-free survival (PFS) by low
and high FAM215A,; E) overall survival (OS) by low and high L/NC00472, F) progression-
free survival (PFS) by low and high LINC00472.
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Kaplan-Meier survival by expression tertiles of ASAPZ in an online database analyzed by

Kaplan-Meier Plotter. A) Overall survival (OS) by low and high ASAPZ; B) progression-
free survival (PFS) by low and high ASAPL.

Gynecol Oncol. Author manuscript; available in PMC 2017 December 01.



Page 15

Fuetal.

Author Manuscript

(re0g) 1L (16°28) LL (529¢) 98 (26'88) veC €-¢

(zL19) 61 (se'tv) 21 (06'9) ¢ (e0'1T) 62 1
700°0 ape.b Jown ]

(68'L2) €5 (89¢€€) ¥9 (cvge) €L (¥2'2L) 06T

(Tz'ap) €€ (szve) se (s5°02) 6T (9L22) €L -1

2,000 abess aseasig
(tz'18) v (eT'TY) 8S (99°22) 6¢ (covS) VT 80'65 >

(eg'se) ev (eg'ge) 1€ (ee'8e) 9y (86's¥) 02T 8065 <
8200 aby
VSIZWYA

(LeT8) 91 (Tv'62) ST (cz6€) 02 (6v'82) 16 ON

(v6's€) 9y (t8'2e) zv (sz'1e) OV (T9'12) 821 SOA

650 posuodsal Jusiureal |
(ov'1€) 88 (9g9¢) v (ez2e) 6 (6v5v) 12T snoJss

(6L€€) 6V (Tr'ee) Ly (6L€€) 6V (T5'vS) GvT SN0Jas-UON

6.0 adAy 2160]01S1H
(6v'1€) VL (Lr've) 18 (¥o've) 08 (z0'68) g€ e-¢

(se'Tp) 21 (e0'1€) 6 (6522) 8 (86'01) 62 T

S50 apesb Jown)
(L2'82) ¥§ (r2e) 1L (s5'v€) 99 (se'2s) 16T AI-I

(tz'av) €€ (99'v2) 81 (w1'0g) 22 (s9'22) €L -1

§20°0 abels aseasiq
(80'62) Tv (To'6€) S5 (T6'1€) SV (z8'€9) TVT 80'6S >

(67'28) S¥ (£6'82) S¢ (88°€€) TV (81°9%) 12T 80°6G <

6T°0 aby
TLI-1dVSY

anjend | (%) ou ubiH | (%) ou piAl | (%) ‘oumoT | (%) ou |eloL s9|qelIeA

‘sa|qetseA [ea1bojoyred pue [eaIuld YIM I4YSY pue S\YNHOU| JO SUOITRI0SSY

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Gynecol Oncol. Author manuscript; available in PMC 2017 December 01.



Page 16

Fuetal.

(69'0¢) 85 (zoge) €L (69'0¢) 85 (69'22) 68T
(e08¢) LT (r522) 91 (rv'6€) 82 (teLa 1L -1
TS0°0 abeys aseasiq
(¥6°0¢) £v (e1'8¢) €5 (76°0¢) eV (88°€S) 6€T 80'6G >
(eT'98) eV (sz'0g) 9¢ (to'ee) oy (zT'9v) 61T 806G <
or'0 abv
Tdvsy
(512 11 (8T'TY) TC (szL8) 6T (67'82) 16 ON
(8z'8¢) 6V (2v°0¢) 6€ (sz'1e) OV (t5'12) 821 SOA
9600 mmmconww\_ Juswieal |
(26'9¢) v (62°5€) 2 (eLL2) €€ (80'5¥) 6TT snoss
(ve'0g) vv (zL1e) 9v (e6'2€) 55 (z6'vS) GYT SN0Jas-UON
120 adAy 2160]01S1H
(Lvog) 1L (z9ze) oL (16'9¢) 98 (c6'88) €€ ez
(zr19) 61 (se'Tv) 21 (06'9) ¢ (20'TT) 62 T
¥00°0 apesb Jown)
(70'82) €5 (e6'v€) 99 (r0°2€) 0L (T22) 681 Al-
(tz'ay) €€ (v1'0g) 22 (99'v2) 81 (98'22) €L -1
¥20°0 abels aseasiq
(Le728) sv (26'5€) 0§ (S9'18) v (9v'€s) 6€T 80°65 >
(rsge) e (85°0¢) L (sg€e) v (rSov) 12T 8065 <
§9°0 aby
2/Y00ONIT
(00'91) 8 (00'vy) 22 (00'0v) 02 (60'82) 05 ON
(8z'8¢) 61 (e0ze) v (69°62) 8¢ (16'T2) 82T S8A
1100 mmmco%e JuawWeal ]
(ov'1€) 8€ (tLve) ey (88'€€) v (99's¥) 12T snoJas
(cL've) 05 (¥92e) Ly (v92e) Ly (re'vs) vt SN0Jas-UoN
G680 8dAy a160[03sIH
anfend | (%) ‘ou ybiH | (%) ou pIN | (%) ‘oumoT | (%) ‘ou [eloL so|qelIen

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Gynecol Oncol. Author manuscript; available in PMC 2017 December 01.



Page 17

Fuetal.

*35U0dsa. JUBLIRaI) UO UOIRWIoUI pey siuaited 6T >_com

(sz'2e) 6T (ecee) LT (T62) ST (y162) 16 ON

(9z'2e) ov (90€e) v (89've) ev (98'02) vzt SOA

5.0 mmmcoamm\_ Juswieal |
(svv€) 7 (26'9¢) v (L582) v (ev'sy) 61T snoJss

(Lv'1e) 5v (21'28) 9¥ (9g'9¢) 2§ (85'vS) €VT SN0Jas-UON

[0} 40] adAy 2160]01S1H
(zoee) 8L (8L'g€) €8 (09°08) T2 (ez'68) 2€C €2

(00's2) £ (ev'12) 9 (25€9) a1 (2201) 82 T

8700 apesb Jown)
anfend | (%) ‘ou ybiH | (%) ou pIN | (%) ‘oumoT | (%) ‘ou [eloL so|qelIen

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Gynecol Oncol. Author manuscript; available in PMC 2017 December 01.



Page 18

Fuetal.

Author Manuscript

G20 | T¢'T-8v°0 9.0 ¥2'0 | 811290 8L°0 PN
T T MO

|apow uolssaifias x0Q paisnipeun

2L¥000ONIT

T¢°0 | 60T-290 980 €9°0 | 8T'T-9L0 S6°0 snonunuog
¢¢’0 | 0C'T-S¥'0 IZA0] TL°0 | T¥'T-090 ¢6'0 ybIH
EV'0 | T€T-€S0 €80 LT0 | €T'T-6¥0 IZA0) PN
T T MO
plapow uoissaifial xod paisnlpy

9100 | S6'0—65°0 IZA0) 6500 | TOT-99°0 180 snonunuoy
LT00 | 06'0-¥€0 S50 €900 | 20T-¥¥0 190 ybIH
¢¢’0 | 8T'T-6v0 9.0 TT°0 | 801870 ¢L0 PN
T T MO

]apow uolssaifias xoQ paisnipeun

VeIenwv4

§GT00 | ¥6'0-85°0 IZA0) ¢L’0 | 0E'T-¥80 0T snonunuoy
LT0°0 | 06'0-S€0 950 0.0 | L9°T-TL0 60T uBIH
T7°0 | 80'T-¥¥'0 690 180 | LV'T-€90 L6°0 PN
T T MO

p19pOW uoIssalfai xoD paisnipy

5000 | 160-250 2o 2,0 | 6TT-820 96'0 snonunuod
15000 | ¢8°0—¢€0 190 ¢L'0 | ¢v'T-09'0 €60 ubIH
¥2'0 | 0C'T-6v°0 LL0 650 | 0L T-¥L0 4" PN
T T MO

|apouw uoissaifial x00 paisnipeun

ILI-IdVSY

anfenad _ 1D %56 _ yreap 4oy 4H _ anfead _ 1D %56 _ uoissaibouad 10} HH

uolssaldx3

¢ dlqeL

Author Manuscript

‘JEAIAINS J82UBD UBLIBAO UM IJV/SH Pue SYNHIU| JO SUOIRID0SSY

Author Manuscript

Author Manuscript

Gynecol Oncol. Author manuscript; available in PMC 2017 December 01.



Page 19

Fuetal.

'ad A1 [ea1bojoisiy pue ‘ape.b Jowny ‘abels aseasip ‘abe 1oy umwm:.—u,qm

¥2'0 | 0T'T-69°0 180 9€00 | L9'T-20T 9T snonunuo)
20 | T¢'T-Lv'0 G.°0 €00 | 99°C10'T €91 ubiH
6.0 | 0S'T-650 ¥6°0 6500 | 6€¢-860 ST PN
T T MO
plapow uoissalfial x0d paisnipy
T€0 | ¢T'T-TL0 680 8700 | ¢ST-00T T snonunuod
¢e€0 | L2T-6V0 6.0 ¢v0'0 | 6¥'C20T 69T ubiH
99°0 | 92 T-0L0 7T €800°0 | ¢8¢CLTT 187 PN
T T MO
|apow uolssaifal x0D pajsnipeun
Idvsv
090 | 6T T-¥L0 ¥6°0 0.0 | 6T T-LL0 960 snonunRuo)
190 | ¢vr'T-99°0 880 TL0 | T¥'1-090 ¢6'0 ubIH
¢9'0 | ¢vr'1-9S0 680 €90 | €ET850 180 PN
T T MO
plapow uoissaifal xoD paisnipy
ZT0 | S0T-99°0 €80 670 | L0'T-0L0 180 snonunuod
€10 | TTT-¥v'0 0.0 6T0 | ST'T-090 9.0 UbIH
anfead 1D %56 | yresp a0y 4H | anjead 1D %656 | uoissaibouad 10} HH uoissaidx3

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Gynecol Oncol. Author manuscript; available in PMC 2017 December 01.



	Abstract
	1 Introduction
	2 Materials and methods
	2.1 Patient information
	2.2 Tumor analysis
	2.3 Statistical analysis

	3 Results
	4 Discussion
	References
	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4
	Table 1
	Table 2

