1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Gynecol Oncol. Author manuscript; available in PMC 2016 October 03.

-, HHS Public Access
«

Published in final edited form as:
Gynecol Oncol. 2012 January ; 124(1): 148-152. doi:10.1016/j.ygyno.2011.09.037.

Synuclein-y (SNCG) protein expression is associated with poor
outcome in endometrial adenocarcinoma

Paulette Mhawech-Fauceglia®”, Dan WangP, Susanna Syriac?, Heidi Godoy®, Nefertiti
Dupont®, Song LiuP, and Kunle Odunsi®

aDepartment of Pathology, Roswell Park Cancer Institute, Buffalo, NY, USA
bDepartment of Biostatistics, Roswell Park Cancer Institute, Buffalo, NY, USA

¢Department of Gynecology-Oncology Surgery at Roswell Park Cancer Institute, Buffalo, NY, USA

Abstract

Objective—Synuclein-y (SNCG) is a marker for adverse and aggressive disease in breast cancer.
In previous study, we found SNCG mRNA to be overexpressed in uterine serous carcinoma
compared to uterine endometrioid adenocarcinoma. The aim of this study is to explore the
prognostic value of SNCG in patients with endometrial cancer.

Methods—279 endometrial cancer patients were retrieved from the archives. The tissue paraffin
blocks were stained for SNCG antibody and its expression was correlated with clinicopathological
prognostic factors.

Results—There was a positive association between SNCG* immunoexpression and tumor grade,
tumor stage, type Il carcinomas, deep myometrial invasion and lymphovascular invasion. A
correlation between SNCG* and adverse outcomes, such as shorter overall survival (OS) and
disease free survival (DFS), was also detected. Following adjuvant therapy (radiation and
chemotherapy or chemotherapy alone), we observed a difference in 5 years DFS rate between
SNCG™* (41.6%) and SNCG™ patients (59.5%).

Conclusion—Overexpression of SNCG seemed to be a predictor biomarker for aggressive tumor
behavior and adverse outcome in patients with endometrial cancer. Future exploration of SNCG as
a potential therapeutic target for selected patients could be of interest.
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Introduction

Endometrial carcinoma is the most common gynecologic malignancy in the United States
[1]. Endometrioid adenocarcinomas (EAC) account for more than 80% of cases, and they
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tend to present as low grade, early stage tumors with favorable outcomes. While uterine
serous carcinomas (USC) represent a minority (3—10%) of total endometrial cancer cases,
these are usually high grade tumors with deep myometrial invasion, lymphovascular
involvement, and a more aggressive clinical course [2]. USC is responsible for a
disproportionate number of deaths due to the fact that most of these tumors have already
spread outside the uteri corpus. The 5-year survival rate for stages I-11 EAC is estimated to
range between 75 and 87%, and between 44 and 50% for stages I1-11 USC [3-4]. Numerous
prognostic parameters have been implicated in endometrial carcinoma including tumor
grade, tumor subtypes, tumor stage, presence of lymphovascular invasion (LVI), and depth
of myometrial invasion [5,6,7]. High tumor grade, advanced stage disease, presence of LVI,
deep myometrial invasion (outer third) and type 11 (USC and clear cell subtypes)
endometrial adenocarcinoma constitute a high-group risk for recurrence and aggressive
outcome in comparison to low-risk group defined by low tumor grade, tumor confined to
uterine corpus at presentation, absence of LVI, superficial myometrial invasion (inner third),
and type | (EAC and mucinous subtypes) endometrial adenocarcinoma. Besides these
clinico-pathological factors, numerous biomarkers such as estrogen/progesterone receptors,
bcl-2, catenin, Her2/neu and p53 were shown to predict prognosis in women with
endometrial carcinoma [8,9].

Synuclein-y (SNCG) (also known as breast cancer-specific protein 1) was initially cloned
from infiltrating breast carcinoma cells [10]. This gene is located at the 10g23.2 locus and
highly expressed in several cancer types such as advanced stage of ovarian, breast, liver,
prostate and colon cancer [11-15]. It has been shown to promote cell growth, tumor
invasiveness and metastasis and to interfere with drug-induced apoptosis [15,16]. In a recent
study, we demonstrated the overexpression of SNCG mRNA in a number of USC tissue
samples in comparison to EAC [17]. These findings suggested that SNCG merits further
investigation both as a prognostic factor and as a therapeutic target. Thus, we examined
SNCG protein expression using immunohistochemistry in paraffin-embedded tissues from
279 patients with endometrial cancers, all diagnosed and treated in one institution. We also
analyzed the relationship between SNCG protein expression and clinicopathologic factors.

Materials and methods

Patients population

After obtaining the IRB approval, the Pathology archive at Ros-well Park Cancer Institute,
Buffalo-NY was searched for endometrial adenocarcinoma cases from January 2000 to
December 2010. A chart review was conducted with extraction of clinical information
including the patients’ age at the time of diagnosis, the surgical stage, the post-operative
therapy, the disease free survival (DFS), the site of recurrence, the cause and the time of
death. All patients underwent a surgical staging procedure including an abdominal
hysterectomy with bilateral salpingo-oophorectomy, with or without pelvic and para-aortic
lymph nodes dissection and pelvic washing, depending on the tumor grade and the tumor
stage. Patients were treated according to the National Comprehensive Cancer Network
(NCCN) guidelines (www.cancer.gov).
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Histological evaluation

Tumor grade was assessed using the International Federation of Gynecology and Obstetrics
(FIGO) system and tumor stage was assigned based on 1992 FIGO surgical staging
guidelines [18]. All slides were examined by an expert gynecologic pathologist for
confirmation of the tumor type, tumor size, tumor grade, depth of myometrial invasion (MI)
and presence of lymphovascular invasion (LV1).

Immunohistochemistry

Four micrometer thick sections were deparaffinized with xylene, and washed with ethanol.
Sections were cooled 20 min and incubated 10 min with 3% H,0, to quench endogenous
peroxidase activity. Blocking was performed using serum-free protein block,
Dakocytomation (Carpenteria, CA) for 30 min. The sections were pretreated with an EDTA
buffer saline solution, steamed for 20 min and then sections were incubated with synuclein-
v antibody (monoclonal; 1:20 dilution; R&D systems MN, USA) for 1 h at room
temperature. The diaminobenzidine complex was used as a chromogen. We chose invasive
ductal carcinoma as positive control and negative control slides omitting the primary
antibody were included in all assays. The stain intensity was diffuse and homogenous
throughout the tumor. The extent of immunochemical reactivity was graded based on
intensity as follows: 0 (negative), 1+ (weak), 2+ (moderate), 3+ (strong). For the sake of
statistical analysis, negative and weak stains were grouped as group | (negative) and
moderate and strong as group Il (positive). 10 cases of normal endometrium were included
to evaluate synuclein expression. Examples of normal endometrium, positive and negative
cases are illustrated in Fig. 1A-D.

Statistical analyses

Results

Statistical analyses were performed by R (http://www.r-project.org/). The clinical parameters
used for modeling are age, tumor size, histologic subtypes, myometrial depth of invasion,
LVI, FIGO grade, recurrence, status, and survival time. To test the association between the
biomarker and the clinical parameters, Fisher’s exact test was performed for categorical
parameters and Welch t- test was used for the continuous ones. For survival analysis,
Kaplan—Meier method with log-rank test was used to calculate the cumulative survival time,
and check both the overall survival (OS) and disease free survival (DFS) difference between
the patients with the different biomarker status. Multivariate cox proportional hazard model
was used to determine the hazard ratio that represents the relative risk of death among
patients with SNCG* compared with those with SNCG™. All reported p values are two sided.

The clinical and pathologic features of 279 patients with endometrial adenocarcinoma are
summarized in Table 1. All patients (n=279) had surgery for endometrial cancer with no
previous chemotherapy or radiation therapy, and all had a complete follow-up information
with median of 2.7 years. The distribution of clinical factors in relation to the status of
SNCG expression is illustrated in Table 2. As summarized in Table 3, there was a strong
association between SNCG™ and advanced tumor stage (p=0.032), high tumor grade
(p=<0.001), presence of LVI (p<0.001) and deep myometrial invasion (>50%) (p=0.031).
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Strong association between SNCG expression and tumor subtype (p<0.001) was also noted.
Specifically, serous and clear cell carcinomas, as well as carcinosarcoma were more likely to
express SNCG than endometrioid adenocarcinomas. Furthermore, SNCG™ patients were
more likely to have shorter DFS (p=0.006) and to have a worse outcome (p=0.006), with a 5
years DFS probability rate of 54.9% for SNCG™ patients versus 81.0% for SNCG™ patients.
Kaplan survival analysis revealed a strong association of SNCG* with OS (p=0.0063).
SNCG™* tumors were more likely to have shorter OS rate in comparison to those with
negative expression, with a 5 year estimated OS rate of 69.2% for SNCG™* patients versus
85.4% for SNCG™ patients (Fig. 2). Multivariate cox regression analysis incorporating age,
stage, tumor size, LVI, recurrence, depth of invasion, subtype, and grade demonstrated that
SNCG had a trend toward significance to predict OS (p=0.1, HR=1.97, CI: 0.87-4.45) with a
1.97-fold increased relative risk for SNCG™ patients in comparison to SNCG™ patients
(Table 4).

We further explored the impact of SNCG on chemotherapy response. Of the 80 (among 279)
patients who received radiation+ chemotherapy or chemotherapy alone, 53 were SNCG™,
while 27 were SNCG*. There was no significant independent value of SNCG in predicting
OS, DFS, or DOD between these two groups. However, a difference in DFS probability rate
was observed with 5 years DFS probability of 41.6% for the 27 SNCG™ patients versus
59.5% for the 53 SNCG™ patients (Fig. 3).

Discussion

The overexpression of SNCG in several types of cancer raises questions about the
involvement of SNCG in tumorigenesis and tumor metastasis [11-15]. In breast cancer, its
expression was correlated with advanced stage and unfavorable outcome as well as
resistance to microtubule-disrupting agents such as paclitaxel [19,20]. Furthermore, de novo
expression of synuclein-y in synuclein-ry negative breast cancer cell lines caused significant
increase in cell motility and invasiveness /n vitro and an increased in the amount of
metastasis in nude mice [16]. The mechanism of cell invasion and metastasis was attributed
by numerous studies to the strong induction by SNCG of matrix metalloproteinases (MMPs)
such as MMP9, and of tissue inhibitors of MMP1s and MMP2s expressions [21]. Recently
synuclein-y mRNA was found to be more highly expressed in a uterine serous carcinoma
cell line (SPEC2) in comparison to an endometrioid cancer cell line [22]. Using cDNA
microarray and RT-PCR method on fresh frozen tissue samples, we demonstrated that
SNCG was upregulated and SNCG-mRNA was overexpressed in USC in comparison to
EAC samples [17]. These compelling lines of evidence suggest that SNCG might have a
prognostic value in endometrial cancer.

In our series of 279 patients with endometrial cancer, we found that the expression of SNCG
protein was about 20%, a percentage close to the 38% expression seen in breast cancer [19].
In addition, and similar to the findings in normal breast and colon tissue, there was no
expression of SNCG in normal endometrial tissue. Similar to other malignancies, there was
a significant association between SNCG* expression and high tumor stage, indicating that
SNCG might not be an indicator and even involved in disease progression [11-15]. Similar
to the findings in patients with breast cancer, we found a strong association between SNCG
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expression and probability for survival. Our data indicates that SNCG* patients have a
significantly poorer outcome including shorter OS and DFS than those SNCG™ patients. In
addition, we detected a significant association between SNCG expression and high risk
clinicopathological prognostic factors for recurrence. In the only previous report on
endometrial cancer, Morgan et al. found a correlation between SNCG expression, advanced
stage disease and decreased DFS in 20 patients with USC [22]. By evaluating much larger
series and studying different endometrial cancer subtypes, our results confirm the
preliminary findings by Morgan et al.

SNCG protein expression was significantly associated with OS in univariate analysis, but it
did not reach an independent statistical significance in multivariate analysis. However,
because patients with SNCG* expression have a higher likelihood (HR 1.97) for death in
comparison to those patients with negative expression, SNCG still has a considerable
implication in endometrial cancer patients.

Evidence showed that SNCG has a role in drug resistance to chemotherapy such as
paclitaxel and vimblastine [20,22]. Microtubule inhibitors are used as adjuvant
chemotherapeutic agents in addition to carboplatin to treat patients with advanced
endometrial adenocarcinoma, type Il uterine carcinomas and endometrial cancer
recurrences. The microtubule inhibitor agents are thought to arrest cells in mitosis by
triggering the mitotic checkpoint activation, resulting in cell arrest in the mitotic phase.
Thus, prolonged treatments usually lead to cell death by apoptosis. To accomplish this, the
whole mitotic checkpoint machinery including BubR1 which is a critical component, should
function normally [23-25]. Numerous studies have shown that the inhibitory effect of SNCG
on BubR1 function could explain the tumor resistance to microtubule inhibiting agents such
as paclitaxel [20,22]. Furthermore, Morgan et al. showed that knockdown synuclein-vy in
SPEC?2 cells resulted in a significant decrease in cell proliferation and an increased
sensitivity to paclitaxel-induced apoptosis. This is consistent with our findings that the
patients with SNCG™ expression treated with radiation and chemotherapy (paclitaxel and
carboplatin) or chemotherapy alone had shorter DFS in comparison to patients with SNCG~
expression. This led us to speculate that SNCG expression could be an indicator for tumor
resistance to adjuvant therapy in patients with endometrial cancer.

One limitation of our study was that the majority of our tumors were endometrioid type,
well differentiated, and presented at very early stages, which is a frequent occurrence in
endometrial cancer. Because these tumors have favorable outcome, it is expected that the
majority of the patient population will be alive at the time of last follow-up. The resulting
fewer numbers of unfavorable outcome in these patients might limit our statistical power in
predicting survival.

In summary, using a monoclonal antibody, our work is the first to comprehensively study the
expression of SNCG in a large series of patients with endometrial cancer in correlation with
the clinical outcome. Our results indicate that SNCG* endometrial cancers cases have worse
clinical outcome compared to SNCG™ cases. Patients with SNCG™ tumors had a statistically
shorter DFS and a high probability of death. These findings support the potential clinical
utility of incorporating SNCG IHC in the evaluation of endometrial cancer patients in order
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to identify those who are at higher risk of recurrence and progression and to plan targeted
therapy.
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Fig. 1.
A: Normal endometrium showed negative expression for synuclein (magnification x40). B:

Uterine serous carcinoma with strong positivity for SNCG (magnification x40). C: Clear cell
carcinoma with negative immunoexpression for SNCG (magnification x40). D:
Endometrioid adenocarcinoma FIGOIII (left upper corner marked by asterisk) strongly
expressing SNCG immunostain, while the normal glands (marked in an arrow) are negative
for SNCG expression (x40).
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Fig. 2.

Kaplan survival analysis revealed a strong association of SNCG with OS (p=0.0063). The
black curve is for SNCG™ patients, while the gray curve is for SNCG™ patients.
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Fig. 3.

Kaplan survival analysis revealed that for patients who received radiation+ chemotherapy or
chemotherapy alone there is no significant independent value of SNCG in predicting DFS.
The black curve is for SNCG™ patients who received radiation + chemotherapy or
chemotherapy alone, while the gray curve is for SNCG* patients who received radiation +
chemotherapy or chemotherapy alone. However, a difference in DFS probability rate was
observed with 5 years DFS probability of 41.6% for the 27 SNCG* patients and of 59.5%

for the 53 SNCG™ patients.
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Table 1

Clinical and pathologic features of patients. (Data in parentheses are percentages).

No. of patients 279

Follow up time, year

Median 2.74
Age, year

Median 65

Range 29-97
Stage

| 180(65)

Il 37(13)

1l 41(15)

v 21(7)
Subtype

Endometrioid 200(72)

USC(n=46)+CCC(n=14)  60(21)

Carcinosarcoma 19(7)
Grade(FIGO)

1 118(42)

2 52(19)

3 109(39)
Depth of myometrial invasion

Median(range) 38.98(0-100)

<=50 177(63)

>50 102(37)
LVI

No 201(72)

Yes 78(28)

Lymph nodes dissection ~ 202(72)

Recurrence
No 217(78)
Yes 44(16)
Persistent 13(4)
Progression 5(2)

SNCG immunoexpression

Negative 222(80)

Positive 57(20)
Status

ANED 209(75)

AWED 33(12)

DOD 23(8)

DNED 7(2.5)
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No. of patients

279

Others

7(2.5)
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Table 2

The distribution of clinic factors in relation to dichotomous status of SNCG expression.
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SNCG* SNCG~ pvalue

FIGO grade
G1+2 17(6) 153 (55) <0.001
G3 40 (14) 69 (25)

Tumor subtype <0.001
USC (n=46)+CCC(n=14) 29 (10) 31 (11)
Endometrioid 23(8)  177(63)
Carcinosarcoma 5(2) 14 (5)

Depth of invasion 0.031
=<50% 29 (10) 148(53)
>50% 28 (10) 74 (27)

Tumor stage 0.032
1+11 38(14) 179 (64)

HI+1V 19(7) 43 (15)

LVI <0.001
Yes 29 (10) 49 (18)

No 28(10) 173 (62)

Lymph nodes 0.169
Pos (51) 15(5)  36(13)

Negative (151) 29 (10) 122 (44)
Missing(77) 13 (5) 64 (23)

Recurrence 0.006
Yes 17 (6) 27 (10)

No 38(14) 179 (64)
Others 2(0.7) 16 (6)

Status 0.006
ANED 34(12) 175 (63)

All others 23(8) 47 (17)
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Table 3

Association between SNCG immunoexpression and the clinical variables.

Variables (group 2 vs group 1) pvalue Odds ratio (p vs. n)

Age 0.002

Stage 0.032 2.075
Tumor size 0.586  1.33
LVI <0.001 0.275
Depth of myometrial invasion 0.031  1.926
Grade_FIGO <0.001 5.183
Subtype <0.001 0.139
Recurrence 0.006  0.337
Status 0.006  2.509

Age as continuous variable.

Stage: Group 1: stages | and Il; Group 2: stages 11 and IV.
Lympho-vascular invasion (LVI): Group 1: no; Group 2: yes.

Depth of myometrial invasion: Group 1: <=50%; Group 2: >50%.
Histologic Grade: Group 1: FIGO Grades 1 and 2; Group 2: FIGO Grade 3.
Subtype: Group 1: endometrioid; Group 2: others.

Recurrence: Group 1: no; Group 2: all others.

Status: Group 1: ANED; Group 2: all others.
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Multivariate cox proportional-hazards analysis of overall survival.

Table 4

Variable Hazard ratio  CI of hazard ratio p value
Age 1.02 0.99-1.05 0.2213
Grade_FIGO (3vs 1 and 2) 4.28 1.69-10.82 0.0021
Stage (H1/1V vs I/11) 1.64 0.7-3.81 0.2519
Tumor size (>2 cm vs <=2 cm) 3.33 0.99-11.26 0.0525
LVI (N vsY) 1.27 0.5-2.89 0.5751
Recurrence

NvsY 0.26 0.11-0.62 0.0023

Othersvs Y 3.93 1.43-10.82 0.008
Depth of Invasion (>50 vs <=50)  2.06 0.95-4.47 0.0686
Subtype

Endometrioid vs USC+CCC 2.75 1.01-7.51 0.0484
SNCG (P vs N) 1.97 0.87-4.45 0.1023
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