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grade; immunohistochemistry (EMT) is the process in which the epithelial cell loses its polarity and

cell to cell adhesions, and having motile criteria. Recently, a link was
found between EMT and acquiring stem cell-like properties of tumor
cells. The Piwill gene is a Piwi gene family member that was found to
be required for self-renewal and division of stem cell. Proving Piwill
roles in EMT and acquiring stem cell-like properties in EMC need
more  clarification  aiming at  understanding  endometrial
carcinogenesis.

The aim of the work: to evaluate stem cell markers SOX-2 and
Piwill co-expression in endometroid carcinoma (EMC) and to assess
the correlation between their expressions and clinocopathological
features of such type of malignancy.

Patients And Methods: we assesses SOX-2 and Piwill co-expression
by using immunohistochemistry in sections from fifty blocks of
paraffin of EMC then analyzed correlations between the levels of
SOX-2 and Piwill co-expression and the clinicopathological
parameters of patients.

Results: High expression of SOX-2 was detected in 28 out of 50
(56%) and high expression f Piwill was detected in 32 out of 50
(64%) cases of EMC. High expression of SOX-2 was significantly
positively correlated with higher grade& advanced stage of the tumor,
presence of L.N metastases& distant metastases (p<0.001), presence
of myometrial (p=0.002), lymphovascular (p=0.006) & parametrial
(p=0.008), serosal (p=0.04), cervical stromal (p=0.003) & adnexal
invasion (p=0.002). High expression f Piwill was significantly
positively correlated with the presence of distant metastases
(p=0.009), higher grade (p=0.002) & advanced stage of the tumor,
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presence of L.N metastases (p<0.001), presence of myometrial
(p=0.008), lymphovascular (p=0.006), parametrial, serosal (p=0.005),
cervical stromal (p=0.003) and adnexal invasion (p=0.002).
Expression of SOX2 were significantly positively correlated with
Piwill (p<0.001).

Conclusion: SOX-2& Piwil 1 co-expression correlates with poor
clinicopathological parameters of endometroid carcinoma

Copy Right, 1JAR, 2017,. All rights reserved.

Introduction:-

Endometrial carcinoma (EC) is a malignant tumor that originated from endometrial epithelium; it forms about 20-
30% of female reproductive system malignancies. The incidence and fatality of EC has increased recently, due to
increased hypertension, obesity, diabetes incidences and increased life span [1]. EC is the commonest gynecologic
cancer in developed countries and the 2™ commonest gynecologic cancer in the developing countries, as cancer
cervix remained the first [2]. Endometrioid carcinoma (EMC) is the commonest histopathologic EC subtype and is
characterized by the presence of tumor cells that are surrounded by stromal cells and a few subset of of cells having
cancer stem cells (CSCs) criteria [3]. Recent researchers had proved the role of cancer stem cells (CSCs) in EMC
carcinogenesis [4& 5]. As oncogenic mutations could be happen over so many years, it is logistic that; as only adult
stem/progenitor cells have a long lifespan that could be sufficiently enough for accumulation of genetic changes that
will be needed for cancer development. So, CSCs could be responsible for cancer invasion, carcinogenesis and
spread [3]. The future anti-cancer therapies must target these CSCs by specific therapeutics that required detailed
identification of their specific markers [6].Sex-determining-region-y (SRY)-Box2 (SOX-2) is a SOX family member
of transcription factors that had many functions in controlling stem cell properties [7& 8]. Uptillnow there are
conflicting results about the exact role of SOX-2 aberrant expression in EMC. The epithelial-mesenchymal
transition (EMT) is the process in which the epithelial cell loses its polarity and cell to cell adhesions, and having
motile criteria. Recently, a link was found between EMT and acquiring stem cell-like properties of tumor cells [9].
The Piwill gene is a Piwi gene family member that was found to be required for self-renewal and division of stem
cell [10& 11]. The human PIWI subfamily contains four members; PIWI L1-HIWI, PIWI L2-HILI, PIWI L3, and
PIWI L4-HIWI2, which had many roles in the widespread regulation of biological process e.g. cancer epigenetics
[12] and the stability of RNA [13]. Previous researchers tried to prove the relations between Piwill and EMT in
acquiring stem cell-like properties in cancer development aiming to provide insights into detecting Piwill role in
endometrial oncogenesis [14& 15]. But accurate results have not been sufficiently clarified yet.

The aim of the work; to evaluate stem cell markers SOX-2 and Piwill co-expression in endometroid carcinoma
(EMC) and to assess the correlation between their expressions and clinocopathological features of such type of
malignancy.

Patients And Methods:-

We assesses SOX-2 and Piwill co-expression by using immunohistochemistry in sections from fifty paraffin blocks
which were diagnosed as EMC in Pathology department, Faculty of medicine, Beni-Suif University& Zagazig
University in the period from january 2012 to january 2017. The study design was accepted by the IRB ethical
committee.

We acquired the clinicopathological data as age, cancer size, grade and stage from the archives of pathology
departments from both universities. We established EMC stages& grades according to the surgical staging system
[Federation International of Gynecology and Obstetrics (FIGO) (2009)] [16& 17]. We analyzed correlations
between the levels of SOX-2 and Piwill co-expression and all the clinicopathological parameters.

Immunohistochemical staining:-

Streptavidine-biotin technique was used for immunohistochemical staining with incubation with primary - rabbit
mono clonal anti-Sox-2 (D6D9 XP- Cell Signalling Technology (Wirginia, US) & with primary anti- rabbit
polyclonal anti-Piwill (1:100, ab105393, Abcam) [18].
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Evaluation of immunohistochemical expression of SOX2:-

The intensity of nuclear SOX2 expression was scored as followed (0, absent expression; 1, weak; 2, moderate and 3,
strong expression) and the extent of stained cancer cells was assessed as followed (0, stain expression in < 1% of
cancer cells; 1, 1-5% of cancer cells; 2, 6-10% of cancer cells; 3, 11-25% of cancer cells; 4, 26-50% of cancer cells
and 5, > 50% of cancer cells). We multiplied the intensity scores with the extent scores to reach the final
immunoreactivity scores ranged from 0-12 [19]. We used the cut off value of 4 above which was considered as
overexpression and below which is low expression.

Evaluation of immunohistochemical Piwill staining:-

The extent of stained cancer cells was assessed as followed (0 = absent stain, 1 = 25 % of cancer cells were stained,
2 = 25-50 % of cancer cells were stained, 3 = 50-75 % of cancer cells were stained and 4 = 75 % of cancer cells
were stained) and the intensity stain was scored as followed (0 = negative stain, 1 = weak expression of the stain, 2
=moderate expression of the stain, and 3 = strong expression of the stain). We summated the intensity scores with
the extent scores to reach the final immunoreactivity scores ranged from 0-6 [20]. We used the cut off value of 3
above which was considered as overexpression and below which is low expression.

Statistical Analysis:-

We performed the statistics by using SPSS 22.0 (SPSS Inc., Chicago, IL, USA) and (MedCalc Software 13,
Belgium). The percent of categorical variables had been compared using Chi-square or Fisher's exact tests when
were appropriate. Independent sample Student's t-test was used to compare between two groups of variables.
Kruskal Wallis H test was used to compare between more than two groups of non-normally distributed variables. A
p-value <0.05 is considered significant.

Results:-

Patient Characteristics:-

The clinical characteristics of the 50 patients with EMC that were included in our study are summarized in Table (1)
with age ranged from (35-65) years& the Mean age is: 50.10 £5.82 years.

Immunohistochemical Results:-

SOX-2 Results:-

e High expression of SOX-2 was detected in 28 out of 50 (56%) cases of EMC and it was significantly positively
correlated with advanced age of the patient(p=0.04), larger tumor size(p=0.007), higher grade, advanced stage,
presence of L.N and distant metastases (p<0.001), presence of myometrial (p=0.002), lymphovascular
(p=0.006)& parametrial (p=0.008), serosal (p=0.04), cervical stromal (p=0.003) and adnexal invasions
(p=0.002). Table 2, Fig 1

PiwillExpression:-

e High expression f Piwill was detected in 32 out of 50 (64%) cases of EMC and it was significantly positively
correlated with advanced age of the patient(p=0.02), larger tumor size, presence of distant metastases (p=0.009),
higher grade(p=0.002), advanced stage, presence of L.N metastases (p<0.001), presence of myometrial
(p=0.008), lymphovascular (p=0.006), parametrial, serosal (p=0.005), cervical stromal (p=0.003) and adnexal
invasions (p=0.002). Table 3, Fig 2

e Expression of SOX-2 was significantly positively correlated with that of Piwill (p<0.001).
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Figurel. Immunochistochemical staining of SOX-2 in endometroid carcinoma (EMC) :(A) High expression in the
nucleus of EMC grade 111 x400 (B) High expression in the nucleus of EMC grade Il x400. (C) Low expression in the
nucleus of EMC grade 1x400. (D) Negative expression in the nucleus of EMC grade 1x400.

Note: High SOX-2 immunohistochemical expression in high grade EMC and low expression in low grade EMC: A,
B, C& D the original magnification was x400
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Figure 2. Immunohistochemical staining of Piwill in endometroid carcinoma (EMC) :(A) High expression in the
cytoplasm of EMC grade 111 x400 (B) High expression in the cytoplasm of EMC grade 11 x400. (C) Low expression
in the cytoplasm of EMC grade 1x400. (D) Negative expression in the cytoplasm of EMC grade 1x400.

Note: High Piwill immunohistochemical expression in high grade EMC and low expression in low grade EMC: A,
B, C& D the original magnification was x400

Table 1:- Demographic data of our patients

Characteristics No. Percent
Age (years
Mean + SD 50.10 +5.82
Median (Range 50 (35-65)
< 55 years 30 60%
> 55 years 20 40%
Histopathology
Endometroid 50 100%
Grade
Grade | 15 30%
Grade Il 25 50%
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Grade Il1 10 20%
Size

<4cm 20 40%
>4.cm 30 60%

Myometrial invasion
< 50% 18 36%
> 50% 32 64%

LVSI
Absent 32 64%
Present 18 36%
Cervical stromal invasion

Absent 20 40%
Present 30 60%

Parametrial extension
Absent 40 80%
Present 10 20%

Serosal invasion
Absent 40 80%
Present 10 40%
Adnexal invasion

Absent 35 70%
Present 15 30%

Peritoneal cytology
Negative 25 50%
Positive 25 50%

LN
Node negative 30 60%
M
MO (non-metastatic) 40 80%
M1 (metastatic) 10 20%
FIGO Stage

Stage | 15 30%
Stage Il 10 20%
Stage Il1 15 30%
Stage IV 10 20%

Categorical variables were expressed as number (percentage), continuous variables were expressed as mean + SD &

median (range).

Table 2:- correlation between clinicopathological features and SOX2 expression in our patients

Characteristics All SOX2 p-value
Low High
(N=60) (N=22) (N=28)
No. (%) No. (%) No. (%)
Age (years)
Mean + SD 50.10 +5.82 48.48 +5.68 48.35 +8.18 0.06*
Median (Range) 50 (35-65) 50 (30-60) 50 (30-65)
< 55 years 30 (60%) 18 (60%) 12 (40%) 0.04%
> 55 years 20 (40%) 4 (20%) 16 (80%)
Grade
Grade | 15 (30%) 15 (100%) 0 (0%) 0.0018
Grade Il 25 (50%) 7 (28%) 18 (72%)
Grade I11 10 (20%) 0 (0%) 10 (100%)
Size
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<4cm 20 (40%) 17 (85%) 3 (15%) 0.007%
>4cm 30 (60%) 5 (17%) 25 (83%)
Myometrial invasion
< 50% 18 (36%) 18 (100%) 0 (0%) 0.002%
> 50% 32 (64%) 4 (12.5%) 28 (87.5%)
LVSI
Absent 32 (64%) 20 (62.5%) 12 (502%) 0.006%
Present 18 (36%) 2 (11.1%) 16 (88.9%)
Cervical stromal invasion
Absent 20 (40%) 18 (60%) 2 (40%) 0.003%
Present 30 (60%) 4 (20%) 26 (80%)
Parametrial extension
Absent 40 (80%) 18 (45%) 22 (55%) 0.008%
Present 10 (20%) 4 (40%) 6 (609%)
Serosal invasion
Absent 40 (80%) 18 (45%) 22 (55%) 0.04%
Present 10 (20%) 4 (40%) 6 (60%)
Adnexal invasion
Absent 35 (70%) 20 (57%) 15 (43%) 0.002%
Present 15 (30%) 2 (13%) 13 (87%)
Peritoneal cytology
Negative 25 (50%) 12 (48%) 13 (52%) 0.06%
Positive 25 (50%) 10 (40%) 15 (609%)
LN
Node negative 30 (60%) 20 (66.7%) 10 (33.3%) 0.001%
Node positive 20 (40%) 2 (10%) 18 (90%)
M
MO (non-metastatic) 40 (80%) 22 (55%) 18 (45%) 0.001%
M1 (metastatic) 10 (20%) 0 (0%) 10 (100%)
FIGO Stage
Stage | 15 (30%) 13 (86.7%) 2 (13.3%) <0.0018
Stage Il 10 (20%) 6 (60%) 4 (40%)
Stage Il 15 (30%) 3 (20%) 12 (80%)
Stage IV 10 (20%) 0 (0%) 10 (100%)
Piwill
Low 18 (43.3%) 9 (50%) 17 (94%) <0.001%
High 32 (56.7%) 22 (68.7%) 15 (44.8%)

Categorical variables were expressed as number (percentage), continuous variables were expressed as mean £ SD &
median (range); *Independent samples Student's test; § Chi-square test; 8 Chi-square test for trend; p<0.05 is

significant.

Table 3:- correlation between clinicopathological features and Piwill expression in our patients.

Characteristics All Piwill p-value
Low High
(N=50) (N=18) (N=32)
No. (%) No. (%) No. (%)
Age (years
Mean + SD 50.10 +5.82 45.48 +5.68 50.35 +8.18 0.03*
Median (Range) 50 (35-65) 45 (30-60) 50 (30-65)
<55 years 30 (60%) 15 (50%) 15 (50%) 0.02%
> 55 years 20 (40%) 3 (15%) 17 (85%)
Grade
Grade | 15 (30%) 10 (67%) 5 (33%) 0.0028
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Grade Il 25 (50%) 8 (32%) 17 (68%)
Grade Il 10 (20%) 0 (0%) 10 (100%)
Size
<4cm 20 (40%) 15 (75%) 5 (25%) 0.009%
>4cm 30 (60%) 3 (10%) 27 (90%)
Myometrial invasion
< 50% 18 (36%) 14 (77.8%) 4 (22.2%) 0.008%
> 50% 32 (64%) 4 (12.5%) 28 (87.5%)
LVSI
Absent 32 (64%) 16 (50%) 16 (50.2%) 0.006%
Present 18 (36%) 2 (11.1%) 16 (88.9%)
Cervical stromal invasion
Absent 20 (40%) 12 (60%) 8 (40%) 0.003%
Present 30 (60%) 6 (20%) 24 (80%)
Parametrial extension
Absent 40 (80%) 16 (509%) 24 (509%) 0.005%
Present 10 (20%) 2 (11.1%) 8 (88.9%)
Serosal invasion
Absent 40 (80%) 15 (37.5%) 25 (62.5%) 0.005%
Present 10 (20%) 3 (30%) 7 (70%)
Adnexal invasion
Absent 35 (70%) 15 (42.8%) 20 (57.2%) 0.02%
Present 15 (30%) 3 (20%) 12 (80%)
Peritoneal cytology
Negative 25 (50%) 10 (40%) 15 (609%) 0.001%
Positive 25 (50%) 8 (32%) 17 (68%)
LN
Node negative 30 (60%) 17 (56.7%) 13 (43.3%) 0.001%
Node positive 20 (40%) 1 (5%) 19 (95%)
M
MO (non-metastatic) 40 (80%) 18 (45%) 22 (55%) 0.009%
M1 (metastatic) 10 (20%) 0 (0%) 10 (100%)
FIGO Stage
Stage | 15 (30%) 10 (66.7%) 5 (34.3%) <0.0018
Stage Il 10 (20%) 5 (50%) 5 (50%)
Stage IlI 15 (30%) 3 (20%) 12 (80%)
Stage IV 10 (20%) 0 (0%) 10 (100%)
SOX2
Low 22 (43.3%) 17 (77%) 15 (68%) <0.001%
High 28 (56.7%) 22 (78.6%) 9 (32%)

Categorical variables were expressed as number (percentage), continuous variables were expressed as mean + SD &
median (range); *Independent samples Student's test; § Chi-square test; 8 Chi-square test for trend; p<0.05 is
significant.

Discussion:-

SOX-2 is previously described as a transcription factor that had many roles in cancer metastasis, and its aberrant
expression has been detected in cancers of many organs [21]. SOX-2 overexpression has found to be related to bad
clincopathological criteria and poorer outcomes in many cancers [22-24]. However, little is known about SOX-2
expression and their relationship to clinicopathological features in EMC.

In our study, we found that high expression of SOX2 was positively correlated with bad clinicopathological

parameters of EMC patients like advanced age of the patient, increased cancer size, higher grade, advanced stage of
the tumor, presence of L.N and distant metastases, presence of myometrial, lymphovascular, parametrial, serosal,
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cervical stromal and adnexal invasions. These results are consistent with results of Pitynski et al., who found that
Sox-2 overexpression was related to higher grade of endometrial carcinoma but they have not described relations
between such expression and cancer stage or metastases because they made their research only on early stage
endometrial carcinoma [19], but here in our study we have made correlations with the stage and metastases as we
have included all stages, similar to our results the results of Yang et al., that demonstrated that SOX-2 overex-
pression in patients having small cell lung cancer with were associated with advanced cancer stages and increased
liability to lymph node metastases [25]. Neumann et al., proved that high SOX2 expression was positively
correlated with higher incidence of nodal, liver and distant metastasis [26]. Similar to ours Ruan et al., , determined
that SOX-2 overexpression in cancer bladder was positively associated with increased tumor size and grade[22].
Also similar to our results regarding the association of SOX-2 overexpression and higher grade of EMC many
previous studies proved the same association with higher grade in cancer breast, cervix, colon and lung [19& 23].
All these results proved the essential role of SOX-2 in the carcinogenic process that controls cancer cell proliferation
potential.

We found here that Sox 2 overexpression in EMC was positively correlated with advanced age of the patient that
was different from results of Wilbertz T, et al., in squamous cell lung cancer that showed increased SOX2
expression correlating with younger patient age, but he did not explain his results [27].

Yang et al., found that Sox2 expression had a predictive role in earlier stage gastric cancer (Stages 1& I1), but not
advanced stages (Stages 111& 1V) [28] that supported that Sox-2 expression is correlated with a poor prognosis at
earlier cancer stages but here we proved its prognostic roles in advanced and early stages of EMC.

Sox-2 is a transcription factor that had many roles in cancer biology [29& 30]. It may have an oncogenic role or
tumor suppressor, [Otsubo et al., had clarified its tumor suppressor role by inhibition of cell growth through cyclin
D1 and phosphorylated Rb regulation [31]. It could also directly activate PTEN [32]. In addition, Sox2 inhibits
cancer cells spread by up regulating the expression of p21 [33]. Sox2 oncogenic roles was detected in gastric cancer
and its blocking could reduce gastric cancer cell invasion and metastases [34], the oncogenic role could be explained
by that SOX-2 is a stem cell transcription factor which its aberrant expression impairs the cancer stem cell like
phenotype [35]. Due to the importance of CSCs hypothesis an cancer management and the development of specific
therapies required detailed identification of their specific markers and due to some conflicting results about SOX-2
expression in cancer we assesses the expression of another marker of CSCs which is Piwil-1. Previous studies
showed that Piwi 1 protein was overexpressed in many solid cancers [36], and such expression was positively
correlated with advanced stage, higher grade, presence of lymph node& distant metastasis [37& 38]. That was
explained by that Piwill had an essential role in increasing malignant potential in cancer cells increasing their
proliferation [39] and invasion [40], , also piwill was found to be essential for stem cell self-renewal, division, so it
may regulate cancer stem cell development [41]. However, researchers that had focused on the roles of Piwill in
EMC biology are few and gave conflicting results. In this study, we focused on the role of Piwill aberrant
expression in EMC, and we found that high expression of Piwill expression in endometrial carcinoma was
positively correlated with advanced age of the patient, increased cancer size, higher grade, advanced stage of the
tumor, presence of L.N and distant metastases, presence of myometrial, lymphovascular, parametrial, serosal,
cervical stromal and adnexal invasions. These results are consistent with results of Chen et al., 2015 that proved the
same results in endometrial carcinoma and Wang et al., 2012& He et al. that found similar results in gastric&
esophageal carcinoma [37 &42]. Chen et al., explained these results by proving that Piwill is one of the molecular
biomarkers that are necessary for increasing cancer cell’s liability for self-renewal in endometrial carcinoma, they
have stated that Piwill overexpression increased levels of CSCs markers CD44 and ALDH1 while its down
regulation decreased levels of expression of these markers, so they proved that Piwill may regulate endometrial
cancer stemness [20]. Another explanation of the role of Piwill overexpression in cancer is that it was involved in
EMT. As they found that that Piwill decreased epithelial marker such as E-cadherin and increased mesenchymal
markers such as Vimentin and N-cadherin in endometrial carcinoma cells. It was found that snail 1 played an
essential role in EMT [43], and its down regulation reversed EMT and inhibited cancer motility, invasion and stem
cell-like criteria of cancer cells [45]. Chen et al., showed that Piwill could down regulate the snail 1 transcription,
proving that Piwill may be needed for Snail stimulated EMT [20]. Previous reports proved that Piwill over-
expression increased cancer-related fatalities [14& 15], and is a poor prognostic parameter for many cancers e.g.
gastric, esophageal and hepatocellular carcinomas [37, 40& 42] that was similar to our results. Also, we found a
positive correlation between Piwill over-expression, lymphovascular, myometrial invasions, lymph node metastasis
and advanced disease stage, all of which are considered high risk factors in EMC which was similar to results of
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Chen et al., [20]. Our results are not enough to identify Piwill as a clear prognostic factor for EMC as our study
lake survival and followup analysis but our expression data together with our results suggest that Piwill could be
studied as a novel target for anti-cancer therapy. And, more studies with follow up and survival data are needed to
clarify the detailed roles of Piwill in EMC progression and carcinogenesis. We found a significantly positive
relation between Sox-2 and Piwil-1 expression in EMC and overexpression of both of them were correlated with
poor clinicopathological parameters of EMC, so they could be used together as prognostic markers and therapeutic
targets

Summary:-
we found that Sox-2& Piwill co expressions could induce stemness and stimulate EMT in endometroid carcinoma,
so they might be promising targets for developing novel treatment strategies for endometrial carcinoma

The main limits of our study were lack of recurrence and survival data. So we recommend doing future study on
large number of cases which would validate our results.

Conclusion:-
Sox-2& Piwill co expressions are markers of poor prognosis in endometrial carcinoma.
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