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Background: High-grade serous ovarian cancer (HGSOC) represents most of the ovarian can-
cers and accounts for 70%—-80 % of related deaths. The overall survival of HGSOC has not been
remarkably improved in the past decades, due to the tumor dissemination in peritoneal cavity and
invasion of adjacent organs. Therefore, identifying molecular biomarkers is invaluable in helping
predicting clinical outcomes and developing targeted chemotherapies. Although there have been
studies revealing the prognostic significance of protein tyrosine phosphatase L1 (PTPL1) in breast
cancer and lung cancer, its involvement and functions in HGSOC remains to be elucidated.
Methods: We retrospectively enrolled a cohort of HGSOC patients after surgical resection.
And analyzed the mRNA and protein levels of PTPL1 in tissue samples.

Results: We found that PTPL1 presented a lower expression in HGSOC tissues than in adja-
cent normal ovarian tissues. Besides, the PTPL1 level was negatively correlated with tumor
stage, implying its potential role as a tumor suppressor. Univariate and multivariate analyses
identified that patients with higher PTPL1 showed a better overall survival compared to those
with lower PTPL1 expression. In addition, cellular experiments confirmed the role of PTPL1
in suppressing tumor proliferation and invasion. Furthermore, we demonstrated that PTPL1
negatively regulated phosphorylation of tyrosine 42 on IkBa (IkBoi-pY42). To our knowledge,
this is the initial finding on PTPL1 targeting [xBa-pY42 site. Finally, our data indicated that
PTPL1 suppressed tumor progression by dephosphorylating IkBo-pY42, which stabilized [kBo
and attenuated nucleus translocation of NF-«kB.

Conclusion: Our study revealed a tumor-suppressing role of PTPL1 in HGSOC by targeting
IkBa.

Keywords: [xBo, phosphorylation, prognosis, PTPL1, serous ovarian carcinoma, overall
survival

Introduction

Epithelial ovarian cancer is the most lethal gynecologic malignancy,' and high-grade
serous ovarian carcinoma (HGSOC) accounts for most of the morbidity and mortality
in this tumor type. Although the concept of HGSOC has been raised up for decades, till
now, our understanding of HGSOC remains limited compared with other tumor types.?
HGSOC is generally diagnosed at advanced FIGO stages (stage 11l and stage IV), and
the accurate diagnosis of this specific histological tumor type was only established in the
last decade. Interestingly, the origin of HGSOC is the fallopian tubes instead of ovarian
tissues.? The poor prognosis of HGSOC is partially resulted from lacking early disease-
specific symptoms and biomarkers. For example, the cancer antigen 125 (CA-125) is
useful in monitoring disease status but failed to accomplish detection of early FIGO stage.*
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In addition, HGSOC is initially hypersensitive to platinum
chemotherapy, however, up to 75% of those responding cases
occur with platinum-resistant relapse, and the 5-year survival
rate is less than 40%.° Last but not least, HGSOC is character-
ized with high invasive capacity, and the underlying molecular
mechanism is still the major limitation for developing novel
therapies. Therefore, identifying novel and reliable biomarkers
for early diagnosis of HGSOC is urgently needed.®

Phosphorylation and de-phosphorylation are one of the
most important post-translational modifications in functional
proteins.” Tyrosine phosphorylation is balanced by various
kinases and protein tyrosine phosphatases (PTPs), playing
critical roles in cellular survival, proliferation, and motility.
PTPL1, also known as PTPN13, is a kind of non-receptor
PTPs.® Besides the conserved PTP domain for catalyzing
de-phosphorylation, PTPL1 contains complex interaction
domains such as PDZ domains.’ Due to the diversity of pro-
tein substrates, PTPL1 may show distinct roles in different
tumor types. For example, PTPL1 can dephosphorylate insu-
lin receptor substrate-1 (IRS-1) and induce apoptosis of Hela
cells.!® In contrast, PTPL1 dephosphorylates Fas (Apo-1,
CD?95) protein, subsequently suppresses the Fas-caspase 8
apoptosis signaling pathway and promotes tumor progression
of hepatocellular carcinoma.!! Therefore, identifying novel
PTPL1 substrates will significantly enlarge our understanding
of the molecular basis for its distinct functions in tumors.

PTPL1 has been reported to be upregulated in Fas-
resistant ovarian cancer cell line SKOV3 and induced chemo-
resistance by downregulating the Fas protein.'> However,
its prognostic role in HGSOC patients has not been system-
atically studied. In this study, we explored the mRNA and
protein expression of PTPL1 in clinical HGSOC samples and
identified that its lower expression is an unfavorable prog-
nostic factor. In addition, we found that PTPL1 can directly
inhibit proliferation and invasion of HGSOC cells, which is
completely different from the results in chemoresistant cell
lines."? Furthermore, our data revealed IxBot (nuclear factor
ofkappa light polypeptide gene enhancer in B-cells inhibitor,
alpha) as a novel substrate of PTPL1.

Patients and methods

Patients and samples

Formalin-fixed, paraffin-embedded HGSOC tissues (n=97,
the median patient age was 64.0 years) were collected from
the Central Hospital of Wuhan (2009-2017). Patients’
information including age, pathological grade, FIGO stage,
and serum CA-125 levels at the time of diagnosis were
retrieved. The median follow-up time for our cohort was

42 months, ranging 9-89 months. Another seven paired
HGSOC tissues and adjacent nontumorous ovarian tissues
were stored in —80°C immediately after surgical resection.
None of the patients underwent preoperative chemotherapy
or radiotherapy. After surgery, 37 (37/97, 38.1%) patients
received only paclitaxel chemotherapy, 49 (49/97, 50.5%)
patients were treated with paclitaxel and carboplatin, and
the other 11 (11/97, 11.3%) patients were treated with plati-
num and cyclophosphamide. All the patients underwent R0
resection, and final diagnoses were based on histological
and pathological examinations.'* The accurate diagnosis of
HGSOC was based on histological examination, p53 test,
and WT1 (Wilms’ tumor 1) test. Mutate p53 was used to
distinguish HGSOC with LGSOC, while WT1 was used to
distinguish HGSOC with endometrioid carcinoma.? Research
use of tissue samples was approved by the ethical committee
of the Central Hospital of Wuhan. Signed informed consents
were obtained from all the cases enrolled in this study.

Quantitative real-time polymerase chain

reaction

Total RNA was extracted from fresh frozen tissue samples
with TRIzol reagent (Thermo Fisher Scientific, Waltham,
MA, USA) according to the manufacturer’s instructions.
The concentration and purity of isolated RNA were con-
firmed by a NanoDrop instrument (NanoDrop Technologies,
Wilmington, DE, USA). cDNA was generated by reverse
transcription from 1 pg RNA using a Superscript III kit
(Thermo Fisher Scientific). gPCR analysis was then per-
formed to evaluate the mRNA level of PTPLI in HGSOC
and adjacent nontumorous tissues. The PTPLI primers were
designated as 5-GCGAAATGATCAGTTGCCAATAG-3’
and 5’-ACTTGGCACCCGTCTATTTACC-3"."* In addi-
tion, housekeeping gene GAPDH was used as internal
control to normalize the variability in different groups
(primers: 5-GCCGC ATCTTCTTTTGCGTCGC-3" and
5-TCCCGTTCTCAGCCTTGACGGT-3")."” Transcription
levels were calculated using the 224 method.'® All experi-
ments were performed in triplicate for at least three times.

Western blot

Immunoblotting assays were performed to evaluate the expres-
sion or phosphorylation levels of various proteins. Fresh-
frozen tissues or harvested cells were homogenized in RIPA
buffer to generate total cell lysates. Nucleus fraction was iso-
lated as described by others.'” Total protein concentration was
measured using a BCA Protein Assay Kit (Pierce, Rockford,
IL, USA). Briefly, 20 ug of total proteins was resolved on
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10% SDS/PAGE gels, transferred onto polyvinylidene fluo-
ride membranes (EMD Millipore, Billerica, MA), blocked
with 5% nonfat milk, and probed with primary antibodies
including PTPL1, IxkBa., phospho-IkBa (Tyr42), NF-kB,
caspase 3, caspase 9, and B-actin (Santa Cruz Biotechnology
Inc., Dallas, TX, USA). Horseradish peroxidase-conjugated
secondary antibodies were then incubated for 1 hour at room
temperature followed by detection with enhanced chemilu-
minescence solution (Thermo Fisher Scientific).

Immunohistochemistry (IHC) and IHC

evaluation

Formalin-fixed, paraffin-embedded HGSOC tissues were cut
into 4 wm sections, followed by de-paraffinized and re-hy-
drated. After antigen retrieval in a microwave for 10 minutes,
sections were blocked with non-immunoreactivity goat serum
and then incubated overnight with anti-PTPL1 (Abcam, Cat
No ab198882, 1:100 dilution) or anti-phospho-IkBo-Y42
(Abcam, Cat No ab24783; Cambridge, MA, USA; 1:100
dilution) antibodies at 4°C. Negative controls were con-
ducted by incubating with PBS instead of primary anti-
body. Sections were then incubated with the corresponding
biotinylated secondary antibody at room temperature for 2
hours. Immunoreactivity was visualized with 3,3-diamin-
obenzidine (DAB) staining for 15 minutes. The slides were
finally counterstained with 1% hematoxylin and evaluated
by two independent pathologists. As described by others,!*
PTPLI expressions were scored by determining the percent-
age and staining intensity of positive cells in three differ-
ent visual fields at X100 magnification. The percentage of
positive tumor cells was scored as follows: 0 (0%—10%),
1 (11%-50%), 2 (51%-75%), and 3 (75%—100%).'® The
staining intensity was graded into 0 (negative), 1 (weakly
positive), 2 (moderately positive), and 3 (strongly positive).
The final IHC score of PTPL1 was weighted by multiply-
ing the intensity and percentage scores (range 0-9).!” High
PTPL1 immunostaining was defined as IHC score =4, while
<4 was defined as a low PTPL1 expression.

Cell culture and transfection

The human high-grade serous ovarian carcinoma cell line
OV-90 was obtained from the China Center for Type Culture
Collection (CCTCC, Wuhan, Hubei, China). Primary ovarian
cancer (POC) cells were established following the procedures
described by others,® and human normal fallopian tube
epithelium cells (FTEC) were purchased from Lifeline Cell
Technology (Carlsbad, CA, USA) (Cat. No FC-0081). All
cells were maintained in DMEM supplemented with 10% FBS

and 1% penicillin (10,000 U/mL)/streptomycin (10 mg/mL)
in a humidified atmosphere at 37°C with 5% CO,,.

The coding regions of PTPL1 were cloned into a pCMV6
vector (p)CMV6-PTPL1). After the confirmation by DNA-Se-
quencing, pPCMV6-PTPL1 was transfected into OV-90 cells to
generate PTPL 1-overexpressing cells. Knockdown of PTPL1
was achieved using an siRNA with the following sequence:
5’-CAGAUCAGCUUUCCUGUAA-3’ (position 1,028-1,046).
Both overexpression and siRNA-knockdown were performed
with Lipofectamine 2000 reagent (Thermo Fisher Scientific)
following the manufacturer’s procedure. For each transfection
assay, the plasmid construct vector and scrambled siRNA were
used as negative control. The transfection efficiencies were
tested by Western blot analyses.

MTT assay

Transfected cells were seeded into 96-well plates (5.0x103
cells/well) with a final volume of 150 puL/well. At desig-
nated time points (day 1, 2, 3, and 4), 20 uL MTT solution
was added into each well. After another 4 hours incubation
at 37°C, the culturing medium was discarded, and crystals
were resolved by adding 150 uL of DMSO.?! Cell viability
was then assessed by measuring the absorbance at 490 nm
wavelength with a 96-well plate reader. All experiments were
performed for three times in triplicate.

Matrigel-transwell assay

Transfected cells within the log phase were resuspended in
FBS-free medium and seeded (8x10* cells/well) into 24-well
Transwell chambers (Corning Incorporated, Corning, NY,
USA) pre-coated with Matrigel (B Biosciences, San Jose,
CA, USA). Medium containing 20% FBS was added into the
lower chamber as a chemoattractant. After keeping the culture
at 37°C for 48 hours, the invaded cells adhesive to the lower
membrane surface were fixed with 100% methanol, stained
with 0.5% crystal violet, and counted under a light microscope
to determine the average number of cells from five visual
fields.?? Assays were performed in triplicate for three times.

Statistics

Statistical analysis was performed using the SPSS 18.0
software. Data were expressed as mean = SD. Differences
between the two subgroups were evaluated with two-sided
chi-squared test. Overall survival time was defined as the
period from the date of surgery to the date of death or last
follow-up. Univariate analysis was performed using the
Kaplan—Meier method and the log-rank test. Parameters with
significant prognostic value in the univariate analysis were
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subjected to the multivariate Cox regression model to deter-
mine their independent role in clinical outcomes. Statistical
differences between cellular treatment groups were evalu-
ated by two-tailed Student’s #-test compared with the control
group. P<<0.05 was considered statistically significant.

Results

Patients’ characteristics

A total number of 97 patients suffered from HGSOC were
enrolled in this retrospective study. The median age at the
time of diagnosis was 64.0 years. Most of the patients (85/97,
87.6%) were diagnosed with a higher level of serum CA-125
(>35 U/mL), only 12 patients within the normal range of
CA-125 (0-35 U/mL). According to the pathological exami-
nation, 69 patients were classified as differential grade 3, and
the other 28 patients suffered with grade 1-2. Consistent with
previous studies, most of the HGSOC patients were with
advanced FIGO stage, and only six patients (6/97, 6.2%)
were with FIGO stage I or stage II. The median survival
time was 42.0 months, and the 5-year overall survival was
32.7%. The detailed clinicopathologic characteristics are
listed in Table 1.

PTPLI shows lower expression in
HGSOC and correlated with disease

progression

First, we compared the mRNA levels of PTPLI in seven
paired HGSOC and adjacent non-tumorous tissues and found
that PTPL1 transcripts were significantly lower in HGSOC

Table | Clinical characteristics of HGSOC patients

Variable Cases PTPLI protein level P-value
(n=97) Low (n=36) High (n=61)

Age (years) 0.908

=60.0 37 14 23

>60.0 60 22 38

Pathological grade 0.519

Grade -2 28 9 19

Grade 3 69 27 42

FIGO stage 0.006*

Stage I-I 6 | 5

Stage Il 72 22 50

Stage IV 19 13 6

CA-125 (U/mL) 0.027*

=35 12 | I

>35 85 35 50

Note: *p<<0.05.
Abbreviations: CA-125, cancer antigen 125; HGSOC, high-grade serous ovarian
cancer; PTPLI, protein tyrosine phosphatase L1.

than that in adjacent tissues (P=0.042, Figure 1A). The pro-
tein expression pattern of PTPL1 from fresh-frozen tissues
was consistent with that of mRNA, showing a decreased level
in tumor tissues (Figure 1B). The results indicated that PTPL 1
might play tumor suppressing roles in HGSOC, and we next
expanded the case numbers by collecting paraffin-embedded
HGSOC tissue samples from the Department of Pathology
in our hospital. After excluding those lost to follow-up, the
cohort finally contains 97 cases. Most of the adjacent normal
ovarian tissues showed strong positive expression of PTPL1
(Figure 1C) in the cytoplasm, while 36 patients (36/97,
37.1%) were identified as a PTPL1 low expression or nega-
tive expression in HGSOC tissues (Figure 1D).

By quantifying the PTPL1 staining in HGSOC tissues,
all the patients were divided into two groups: low PTPL1
expression group (n=36) and high PTPL1 expression group
(n=61). The associations of PTPL1 expression with different
clinicopathological parameters were assessed using the chi-
squared test (Table 1). There was no significant difference in
patients’ age or pathological grade between these two groups
(P=0.908 and P=0.519, respectively). However, PTPLI level
in tumor cells was significantly correlated with the clinical
stage (P=0.006), on that the HGSOC tissues with advanced
clinical stages (III-IV) showed lower PTPL1 expressions
than those with early clinical stages (I-II). Interestingly,
patients with higher CA-125 levels exhibited significantly
higher PTPL1 (P=0.027) although the bias is non-negligible
due to limited case numbers.

Decreased PTPLI indicates poor
prognosis of HGSOC patients

Kaplan—Meier survival analyses were then performed to
determine the clinical significance of variables (Figure 2). As
expected, the advanced FIGO stage was negatively correlated
with the poor overall survival (P=0.004, Table 2). Interest-
ingly, patients with low PTPL1 expression also showed a
shorter mean overall survival time compared to those with
higher PTPL1 level (48.324.1 vs 59.543.6 months, P=0.042).
Therefore, lower PTPL1 was an unfavorable prognostic fac-
tor for the overall survival of HGSOC patients.

Cox proportional-hazard analysis was conducted to
further evaluate the independent impact of prognostic fac-
tors (Table 3). Accordingly, advanced FIGO stages were
statistically significant in predicting a poor clinical outcome
(HR=2.380, 95% CI 1.253-4.522, P=0.008). Similarly, the
PTPL1 was also found to be an independent prognostic bio-
marker (HR=0.621, 95% CI 0.351-0.844, P=0.039).
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Figure | Expression patterns and cellular localization of PTPLI in ovarian carcinoma tissues and normal ovarian tissues.

Notes: (A) The mRNA level of PTPLI in HGSOC was significantly lower than that in adjacent NT tissues (P=0.042). (B) The protein expression of PTPLI was compared
in seven paired fresh-frozen HGSOC (T) and NT tissues by Western blot, five of them (5/7, 71.4%) showed higher levels in adjacent tissues. (C) Representative images of
positive PTPLI immunohistochemical staining in adjacent ovarian tissues, showing the localization of PTPLI in the cell cytoplasm. (D) Representative negative-staining images

were demonstrated in HGSOC tissues. Magnification: x400. *P<<0.05.

Abbreviations: HGSOC, high-grade serous ovarian cancer; NT, nontumorous; PTPLI, protein tyrosine phosphatase LI.

PTPLI inhibits proliferation and invasion
of OV-90 cells

To determine the underlying mechanisms of PTPLI in sup-
pressing tumor progression, we obtained the normal FTEC
and the primary serous ovarian cancer (POC) cells. Western
blotting results showed a comparable level of PTPL1 protein
expression between POC cells and OV-90 ovarian cancer
cell line, both significantly lower than that in FTEC cells
(Figure 3A). Therefore, we used the OV-90 cell line as the
experimental model to explore the cellular effects of PTPL1
on HGSOC. The pCMV6-PTPL1 plasmids and PTPL1-
siRNA were transfected into OV-90 cells, respectively. We
then investigated the changes in cell proliferation and invasion

capacities. MTT assay demonstrated that overexpressing
PTPLI significantly inhibited OV-90 cell growth, while
siPTPL1 promoted cell proliferation (Figure 3B). Similarly,
there was a significant decrease in cell invasion in PTPL1-
overexpressing cells, whereby the invasion was enhanced in
PTPLI-silencing cells compared with the scramble group
(Figure 3C).

PTPLI| suppresses tumor progression by
dephosphorylating IkBou

Since PTPLI is a phosphatase, we hypothesized that it may
function through dephosphorylating downstream proteins.
IkBa is an important cellular protein in modulating the

OncoTargets and Therapy 2018:1 |
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Figure 2 Kaplan—Meier survival analysis of overall survival according to clinicopathological characteristics.
Notes: The overall survival curve of our enrolled cohort was shown (A). Patients’ age (B) and pathological grade (C) had no prognostic significance. Patients with advanced
FIGO stages (D) and lower CA-125 levels (E) showed better overall survival. In addition, lower PTPLI protein expression level was identified as an unfavorable prognostic

factor by univariate analysis (F). *p<<0.05.

Abbreviations: CA-125, cancer antigen 125; PTPLI, protein tyrosine phosphatase LI.

functions of transcription factor NF-kB (nuclear factor
kappa-light-chain-enhancer of activated B cells). In nor-
mal conditions, [kBa interacts with NF-xB and prevents
its nucleus translocation.” Upon phosphorylation, IkBa. is
quickly degraded, the NF-xB is subsequently released and
transports into the nucleus, inducing enhanced transcrip-
tion.”* Interestingly, we found that the phosphorylation
of IxBat on its tyrosine 42 site (IkBo-pY42) was signifi-
cantly increased in accordance to tumor stages and showed
negative statistical correlation with PTPL1 expression level

(Figure 4A). Furthermore, in the cells transfected with
PTPLI, the level of IkBo-pY42 was decreased. In contrast,
upon silencing PTPL1 by siRNA, the phosphorylation of
IkBo-Y42 was increased while the total [kBow was down-
regulated (Figure 4B). The reduced total IkBa protein can
be explained by the fact that IkBow phosphorylation will
induce its ubiquitination and proteasome degradation.
In addition, the nucleus level of NF-kB was negatively
regulated by PTPL1, without significant NF-xB alteration
in total lysates (Figure 4B). Consistently, caspase protein
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Table 2 Kaplan—Meier estimated overall survival of HGSOC patients

Variable Cases Overall survival 5-year P-value
(months) overall
(n=97) Mean + SD survival
Age (years) 0616
=60.0 37 56.9+4.4 29.5%
>60.0 60 54.4£3.5 34.8%
Pathological grade 0.251
Grade -2 28 59.445.0 45.8%
Grade 3 69 51.5+2.7 24.7%
FIGO stage 0.004*
Stage I-I 6 71.2+11.9 60.0%
Stage Il 72 55.6+2.9 32.5%
Stage IV 19 37.3+4.7 11.8%
CA-125 (U/mL) 0.114
=35 12 66.016.1 47.6%
>35 85 51.7+2.6 29.8%
PTPLI expression 0.042*
Low 36 48.3+4.1 25.8%
High 6l 59.5+3.6 40.7%

Note: *p<<0.05.

Abbreviations: CA-125, cancer antigen 125; HGSOC, high-grade serous ovarian cancer; PTPLI, protein tyrosine phosphatase LI.

cleavage was also enhanced by silencing PTPL1, indicating
its role in suppressing tumor cell viability.

Because [KkBo-pY42 was obviously dephosphorylated by
PTPL1, we then aimed to confirm whether PTPL1 suppressed
tumor progression through the IkBa signaling pathway. We
used a specific IkBo inhibitor, Bay 11-7085, to inhibit its
phosphorylation. MTT and Transwell assays indicated that
the tumor-promoting effects of PTPL1-siRNA were signifi-
cantly attenuated by IxBa phosphorylation inhibitor (Figure
4C and D). In order to test the specific effects of Y42 site, we
mutated the tyrosine into alanine (Y42A) and co-transfected
IkBa-Y42A mutant with PTPL1-siRNA. Proliferation assay
identified a comparable effect of Bay 11-7085 inhibitor
with IkBa-Y42A overexpression (Figure 4C). Similarly,
the cell invasion process was restrained by overexpressing
IkBo-Y42A (Figure 4D). Taken together, we put forward the
signaling axis of the PTPL1-IxBo-pY42-NF-xB pathway in
HGSOC progression (Figure 4E).

Discussion
In the past decades, studies suggested that kinases and
phosphatases are key players in regulating numerous cellular

Table 3 Cox regression analysis for independent prognostic
factors of HGSOC patients

Variable P-value HR 95% ClI

Lower Upper
FIGO stage 0.008* 2.380 1.253 4.522
PTPLI expression 0.039* 0.621 0.351 0.844

Note: *p<<0.05.
Abbreviations: HGSOC, high-grade serous ovarian cancer; PTPLI, protein tyrosine
phosphatase LI.

pathways. In this study, we focused on PTPL1, one of the
non-receptor tyrosine phosphatases. Several groups have
reported that abnormal expression of PTPLI is involved
in malignancies. However, it is still under debate whether
PTPLI is a tumor suppressor or a tumor promoter. Further-
more, PTPL1 showed tumor-suppressing functions in breast
cancer and non-small-cell lung cancer.?*?’ In contrast, PTPL1
can protect the pancreatic carcinoma cells from CD95-
mediated apoptosis.?® PTPL1 was also reported to induce
chemoresistance of head and neck cancers.” To date, the
roles of PTPLI in the progression of ovarian cancer have
not yet be fully elucidated.

Here, we found that PTPL1 showed distinct expres-
sion patterns in different high-grade serous ovarian cancer
(HGSOC) patients. Clinical data suggested that a lower
PTPL1 expression in HGSOC tissues was correlated with
advanced tumor stage. We then identified PTPL1 as an
unfavorable prognostic biomarker for overall survival of
HGSOC patients by univariate and multivariate analyses.
Interestingly, PTPL1 high expression was previously
reported to induce Fas-resistance in ovarian cancer cell lines
and maintain cell viability,'? which is a little different with
our findings. However, their results were mainly obtained
from cells treated with anti-Fas antibody, an inducer of cell
apoptosis. Actually, whether an enzyme acts as an onco-
genic molecular or tumor suppressor depends on its cellular
localization and substrate targets. In the current study, we
identified IxBo as a novel substrate targeted by PTPLI.
By inhibitor treatment and site-directed mutagenesis, we
confirmed that IxBo phosphorylation on tyrosine 42 was a
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Figure 3 Effects of PTPLI on tumor cell proliferation and invasion.

Notes: (A) PTPLI showed detectable expression level in both POC cells and OV-90 cells, although significantly lower than that in normal FTEC. (B) MTT assay revealed a
tumor-promoting effect of silencing PTPLI, whereas PTPLI overexpression attenuated cell proliferation. (C) Transfected OV-90 cells were subjected to Matrigel-Transwell
assay, and an approximately 70% decrease was observed in PTPLI-overexpressing cells. Data are presented as mean + SD. *P<<0.05.

Abbreviations: FTEC, fallopian tube epithelium cells; POC, primary ovarian cancer; PTPLI, protein tyrosine phosphatase LI.
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Notes: (A) Both PTPLI and IkBo were predominantly localized in the cytoplasm. Importantly, IkBo.-Y42 phosphorylation level was negatively correlated with the PTPLI
level. (B) In OV-90 cells transfected with PTPLI plasmids, the phosphorylation on lxBai-Y42 was lower than that in control cells, which was consistent with the data from
clinical samples. Subsequently, the phosphorylated IkBo. protein underwent degradation, thereby released the NF-kB into the cell nucleus, as reflected by Western blot. By
conducting the proliferation (C) and invasion (D) experiments, we found that the tumor-promoting effects of PTPLI-silencing were attenuated by lxBa: inhibitor Bay | 1-7085
or its tyrosine-alanine (Y42A) mutation. (E) The signaling axis of PTPLI-lkBco-pY42-NF-kB is shown in a schematic model. ¥p<<0.05.

Abbreviation: PTPLI, protein tyrosine phosphatase LI.

chief contributor to be recognized by PTPL1. Cellular results
also demonstrated that dephosphorylation of IkBa-pY42 by
PTPL1 can enhance the sequestering of NF-kB, thus reduce
the transcription of oncogenic factors.

Conclusion

Our results identified a prognostic role of PTPL1 in pre-
dicting the overall survival for surgical-treated HGSOC
patients.
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