
Original article 

 

Role of Prostatic Stem Cell Antigen (PSCA) and Snail in 

Different Prostatic Lesions (An immunohistochemical Study) 
 

Marwa S. Abd Allah, Nancy Abo Elgheit  Dawood, Ranih Z. Amer, Taghreed Abd Elsamea, 

Abd Ellatif M. Elbalshy 

 [ 

Abstract:    

Background: Prostatic carcinoma (PCa) represents the second 

most common cancer, and the fifth leading cause of cancer death 

among males worldwide. PSCA is a GPI-anchored cell surface 

protein. It belongs to the Thy-1/Ly-6 family which shows a 

functional diversity ranging from T-cell activation to apoptosis 

regulation. Snail is one of zinc finger proteins which are 

transcriptional repressors of E-cadherin. Aim: To study PSCA 

and Snail expression in different prostatic lesions to evaluate their 

roles in PCa. Material and Methods: This retrospective study 

was done upon 80 different prostatic lesions; 17 cases of BPH, 13 

cases of HGPIN, and 50 cases of PCa. PSCA and Snail 

immunostaining was done and assessed for each case. Results: 

There was a highly significant statistical correlation between both 

PSCA and Snail expressions and histopathological type (P-

value<0.01). PSCA expression showed a highly significant 

statistical correlation with Gleason score, tumor grade and stage 

(P-value<0.01), and a significant correlation with PSA, and peri-

neural invasion (P-value<0.05). Snail expression showed a highly significant statistical 

correlation with Gleason score and tumor grade (P-value<0.01), and a significant correlation 

with lymph node metastasis and tumor stage (P-value<0.05). There was a highly significant 

statistical correlation between PSCA and Snail immune-expression (P-value<0.01). 

Conclusion: PSCA and Snail expressions correlate with the most important prognostic 

clinicopathological variables in PCa, thus they may represent a useful predictor of prognosis.  
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Abbreviations: (PCa): Prostatic carcinoma, (PSCA):  

Prostatic stem cell antigen, (GPI): 

Glycosylphosphatidylinositol, (BPH): Benign 

prostatic hyperplasia, (HGPIN): High grade prostatic 

intraepithelial neoplasia. 

Introduction 

Benign prostatic hyperplasia is one of the 

most common prostatic diseases that 

increased in incidence with advanced age 

(1). 

Prostatic intraepithelial neoplasia (PIN) is a 

neoplastic proliferation of prostatic 

epithelial cells confined to preexisting 

prostatic acini (2). Many morphologic and 

molecular data support that HGPIN is a 

precursor to PCa as HGPIN is usually seen 

in association with carcinoma, as well as 

dominates in the peripheral zone (3). 

Prostatic carcinoma (PCa) is the second 

most frequent malignancy and the fifth 

leading cause of cancer death in men 

worldwide (4). It has a significant 

geographic variation with the highest 

incidence in North America (5), while lower 

incidence is reported in Asian and Arabic 

populations (6). In Egypt, according to 

National Cancer Institute registry, PCa 

represents most of male genital cancers 

(60.7%) in the last 10 years with median age 

72.8 years (7). 

Prostatic carcinoma has many risk factors as 

advancing age. The risk begins at 50 years 

old, reaching its peak in the 7th–8th 

decades. Also, inherited gene mutations 

such as BRCA2 or HOXB13, raise the risk 

(8).  

Diagnosis and treatment of PCa become 

challenging (9). Clinicopathological factors 

like Gleason grade, PSA level, clinical and 

pathological stage were used to assess the 

prognosis, but instability and susceptibility 

of these factors still exist. Therefore, new 

biomarkers are needed (10). 

Prostate stem cell antigen (PSCA) is a small, 

glycosylphosphatidylinositol anchored cell 

surface protein belonging to the Thy-1/Ly-6 

family. Although it was designated as a 

‘stem cell antigen’ localized to the basal cell 

epithelium, and stem cell compartment of 

prostatic epithelium, PSCA now is 

expressed in differentiating rather than stem 

cells. PSCA may be a new marker 

associated with transformation of prostatic 

cells and tumorigenesis (11). 

Epithelial-mesenchymal transition (EMT) is 

suggested to promote PCa metastasis. EMT 

is a complex process in which cells lose their 

epithelial characteristics and acquire 

mesenchymal features (12). 

167 



             Benha medical journal vol.38, academic  issue, 2021      

It is regulated by numerous pathways and 

signaling molecules that converge to down-

regulate the expression of junction molecule 

E-cadherin. The major transcriptional 

repressors of E-cadherin are zinc finger 

family proteins as Snail (SNAIL1 in 

drosophila) and Slug (13). Snail; as a 

transcription factor can down-regulate E-

cadherin (cell-cell adhesion molecule), and 

repress tight junction proteins like claudin 

(14). 

PCa cell lines were studied PCa cell lines, 

and it was found that PSCA knockdown led 

to decrease the metastatic potentials of PCa 

cells, down-regulate E-cadherin, and up-

regulate the mesenchymal marker vimentin, 

and although the EMT-related genes like 

Slug and Twist were elevated, Snail was 

down-regulated. So, PSCA knockdown led 

to Snail down-regulation. This suggests that 

PSCA may have a role in regulating the 

function and expression of Snail; however 

the mechanism remains to be investigated. 

(15) 

This study aimed to evaluate the 

immunohistochemical expression of PSCA 

and Snail in different prostatic lesions and 

correlate the results with clinico-pathological 

data to clarify their diagnostic and prognostic 

role in prostatic carcinoma.  

Material and Methods 

This retrospective study is performed on 

formalin fixed, paraffin embedded biopsy 

specimens, from 80 different prostatic 

lesions, including 17 cases of BPH, 13 cases 

of HGPIN, and 50 cases of PCa collected 

from Pathology Department,  and Early 

Cancer Detection Unit (ECDU), Faculty of 

Medicine, Benha University, between the 

years 2014 and 2019. The specimens 

included 25 cases of radical prostatectomy, 

31 cases of prostatic chips, and 24 cases of 

prostatic cores. The study was approved by 

the Research Ethical Committee of Faculty 

of Medicine, Benha University. 

A- Histopathological Examination: 

Hematoxylin and eosin-stained slides of all 

cases were revised by two pathologists to 

confirm the diagnosis, and evaluate different 

histopathological data of PCa such as grade 

and capsular, peri-neural, and 

lymphovascular invasions. The 

histopathological type was reviewed 

according to the 2016 WHO classification 

(16). Each case of PCa was graded 

according to the Gleason scoring system 

based on the guidelines of the 2019 

International Society of Urological 

Pathology (ISUP) consensus conference on 

Gleason grading of PCa (grade group 
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I=score 6, grade group II (score 3 + 4), 

grade group III (score 4 + 3), grade group 

IV (score 8) and grade group V (score 9-10) 

(17). Tumor stage was defined according to 

the TNM system applied by the American 

Joint Committee on Cancer (AJCC), 2017 

(18). 

B-Immunohistochemical Procedure: 

From formalin-fixed, paraffin-embedded 

tissue blocks, 3-4 micron tissue sections 

were obtained on coated slides. After xylene 

de-paraffinization, the sections were 

rehydrated in descending grades of alcohol 

then in distilled water. Antigen retrieval was 

done by using 10 mmol/L citrate 

monohydrate buffer (pH 6.0) and heated for 

15 minutes in microwave.  

The endogenous peroxidase activity was 

inactivated by incubation in 3% hydrogen 

peroxide (H2O2) for 15 minutes then 

washing by distilled water. Slides then were 

incubated with the primary polyclonal 

antibodies, PSCA and Snail at a dilution of 

1:100 (0.1mg/ml concentration, 

Chongqing, YPA1898, China and 0.1mg/ml 

concentration, Chongqing, YPA1657, 

China respectively) overnight. 

Immunodetection was executed using a 

standard labeled streptavidin-biotin system 

(Dako Cytomation, Denmark, A/S). 

Immunoreaction was seen by adding DAB 

as a chromagen. Counterstaining of slides 

was done with Mayer hematoxylin for 1-2 

minutes and dehydrated in ascending 

alcohol. The slides were cleared in xylene 

for three changes and covered.           

Negative & positive controls:  

According to manufacture instructions, 

breast adenocarcinoma sections, were used 

as a positive control for PSCA (19), and 

colon carcinoma sections, were used as a 

positive control for Snail (20). 

For negative controls, samples were treated 

as described above, but the primary antibody 

was replaced by BSA solution in phosphate-

buffered saline (PBS) (19&20). 

Immunostaining evaluation: 

PSCA expression was detected as 

cytoplasmic brown coloration. According to 

Ruan et al. (20), the staining extent 

(percentage of positive cells) was quantified 

as (Score 0: no staining, (Score 1+) weak 

expression: (<25% positive cells), (score 2+) 

moderate expression: (25–50% positive 

cells), and (score 3+) strong expression: 

(>50% positive cells).  

Positive immunostaining for Snail is nuclear 

brown coloration. The expression was 
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evaluated by an immunoreactivity score 

depending on the extent. 

 It was graded from 0-3 based on percentage 

of positive cells as: score 0 as negative 

(<10% positive cells), Score 1 (10-30% 

positive cells) as weakly positive, Score 2 

(30-70% positive cells) as moderately 

positive, and Score 3 (>70% positive cells) 

as strongly positive (19). 

Statistical analysis: Results were analyzed 

by SPSS (version 20) statistical package for 

Microsoft windows. The Pearson correlation 

coefficient was used for statistical analysis. 

P value <0.05 was considered statistically 

significant, and P value <0.01 as highly 

statistically significant. 

 Receiver-operating characteristic (ROC) 

curve was used to predict sensitivity, 

specificity and accuracy of 

immunohistochemical score in 

differentiating between cancerous and non-

cancerous prostatic lesions. 

Results 

1-Clinical results: 

This study was carried upon 80 cases of 

different prostatic lesions, 17 cases 

(21.25%) were of BPH, 13 cases (16.25%) 

were of HGPIN, and 50 cases (62.5%) were 

of PCa. The age of studied cases ranged 

between 38-91 years old, with the mean age 

of BPH, HGPIN, and PCa cases was 60, 65, 

and 65.5 years respectively.  Also, the mean 

PSA level in BPH, HGPIN, and PCa cases 

was (7.3, 13.1, and 23.5ng/ml respectively).  

2-Histopathological results: 

The PCa cases included 12 cases of grade 

group I, 14 cases of grade group II, 8 cases 

of grade group III, 7 cases of grade group IV, 

and 9 cases of grade group V. Regards the 

stage; there were 9 cases of stage I, 20 cases 

of stage II, 11 cases of stage III, and 10 cases 

of stage IV. 

Gleason grade groups of PCa showed a 

highly significant statistical correlation with 

pathologic T (pT), and tumor stage (P-

value<0.01), and a significant statistical 

correlation with patient's age, PSA, peri-

neural, and lymphovascular invasion (P-

value<0.05). But, showed insignificant 

statistical correlation with capsular invasion 

(in prostatectomy specimens), lymph node, 

and distant metastasis Table (1). 

3-Immunohistochemical results: 

 PSCA expression in studied cases: 

Out of the 80 cases studied, 27 cases 

(33.75%) showed weak (1+) expression, 25 

cases (31.25%) showed moderate (2+) 

expression, 17 cases (21.25%) showed strong 

(3+) expression and 11 cases (13.75%) were 
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negative. PSCA expression showed a highly 

significant statistical correlation with 

histopathological type of the lesion (P-

value<0.01) (Figure 1), a significant 

statistical correlation with PSA (P-

value<0.05), and insignificant correlation 

with patient's age (P-value>0.05). 

Relation between the score of PSCA 

expression and clinico-pathological 

parameters of prostatic carcinoma: 

PSCA expression in PCa cases showed a 

highly significant statistical correlation with 

Gleason score, tumor grade, stage and 

pathologic T (P-value<0.01), a significant 

statistical correlation with lymph node 

metastasis, peri-neural and lymphovascular 

invasions (P-value<0.05), and insignificant 

statistical correlation with capsular invasion 

(in prostatectomy specimens), and distant 

metastasis (P-value>0.05) (Table 2 and 

Figure 2). 

 Snail expression in studied cases: 

Out of the 80 cases, 25 cases (31.25%) 

showed weak (score 1) expression, 19 cases 

(23.75%) showed moderate (score 2) 

expression, 17 cases (21.25%) showed strong 

(score 3) expression, and 19 cases (23.75%) 

were negative. Snail expression showed a 

highly significant statistical correlation with 

histopathological type of the lesion (P-

value<0.01) (Figure 3), and insignificant 

correlation with PSA and patient's age (P-

value>0.05). 

Relation between the score of Snail 

expression and clinico-pathological 

parameters of prostatic carcinoma: 

Snail expression showed a highly significant 

statistical correlation with Gleason score, and 

tumor grade (P-value<0.01), a significant 

statistical correlation with pathologic T, 

lymph node metastasis, and stage (P-

value<0.05), and insignificant statistical 

correlation with distant metastasis, capsular 

(in prostatectomy specimens), peri-neural 

and lymphovascular invasion (P-value>0.05) 

(Table 3 and Figure 4). 

ROC curve results: 

Receiver-operating characteristic (ROC) 

curve was used to predict sensitivity, 

specificity and accuracy of PSCA and Snail 

immunohistochemical score in 

differentiating between cancerous and non-

cancerous prostatic lesions.  

Regards PSCA, sensitivity was 58%, 

specificity was 63.3%, and PPV was 72.5. 

However, Snail showed 62% sensitivity, 

83.3% specificity, and PPV was 86.1, so 

Snail is more valid than PSCA in 

differentiating between cancerous and non-

cancerous prostatic lesions (Figures 5, 6 

and Table 4). 
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Relation between the score of PSCA and 

Snail expression in the studied cases: 

There was a highly significant statistical 

correlation between the score of PSCA and 

Snail expression in the studied different 

prostatic lesions (P-value<0.01) (Table 5). 

 

Table (1): Relation between Gleason grade groups of PCa and other clinic-pathological parameters: 

Parameters Categories 

of the 

parameter 

No. 

of 

cases 

Gleason grade groups of PCa 

P-value 
Grade I 

Grade 

II 

Grade 

III 

Grade 

IV 

Grade 

V 

Age 

<40 6 
2 

(33.3%) 
2 (33.3%) 1 (16.7%) 

1 
(16.7%) 

0 

<0.05* 40-65 23 
6 

(26.1%) 
9 (39.1%) 4 (17.4%) 2 (8.7%) 2 (8.7%) 

>65 21 
4 (19%) 

3 (14.3%) 3 (14.3%) 4 (19%) 
7 

(33.4%) 

Serum PSA level 

4-10 
ng/ml 

24 
9 

(37.5%) 
6 (25%) 5 (20.8%) 

3 
(12.5%) 

1 (4.2%) 
<0.05* 

>10 ng/ml 26 
3 

(11.5%) 
8 (30.8%) 3 (11.5%) 

4 
(15.4%) 

8 
(30.8%) 

Capsular invasion 

in prostatectomy 

specimens only 

Present 17/25 
3 

(17.6%) 
3 

(17.6%) 
4 (23.6%) 

3 
(17.6%) 

4 
(23.6%) >0.05 

Absent 8/25 0 2 (25%) 2 (25%) 2 (25%) 2 (25%) 

Peri-neural 

invasion 

Present 13 0 
4 

(30.8%) 
2 (15.3%) 

3 
(23.1%) 

4 
(30.8%) 

<0.05* 
Absent 37 

12 
(32.5%) 

10 
(27%) 

6 (16.2%) 
4 

(10.8%) 
5 

(13.5%) 

Lymphovascular 

invasion 

Present 20 3 (15%) 4 (20%) 3 (15%) 4 (20%) 6 (30%) 
<0.05* 

Absent 30 
9 (30%) 10 

(33.3%) 
5 (16.7%) 3 (10%) 3 (10%) 

Pathologic T (pT) 

pT2 29 
12 

(41.4%) 
10 

(34.5%) 
4 (13.8%) 2 (6.9%) 1 (3.4%) 

<0.01** 
pT3 21 0 4 (19%) 4 (19%) 

5 
(23.9%) 

8 
(38.1%) 

Lymph Node 

metastasis (N) 

Present 7 0 1 (14.2%) 2 (28.6%) 
2 

(28.6%) 
2 

(28.6%) 
>0.05 

Absent 43 
12 

(27.9%) 
13 

(30.2%) 
6 (14%) 

5 
(11.6%) 

7 
(16.3%) 

Distant metastasis 

(M) 

Present 4 0 1 (25%) 0 1 (25%) 2 (50%) 
>0.05 

Absent 46 
12 

(26.1%) 
13 

(28.3%) 
8 (17.4%) 6 (13%) 

7 
(15.2%) 

Stage of PCa 

I 9 
5 

(55.6%) 
4 (44.4%) 0 0 0 

<0.01** 
II 20 7 (35%) 6 (30%) 4 (20%) 2 (10%) 1 (5%) 

III 11 0 2 (18.2%) 3 (27.3%) 
2 

(18.2%) 
5 

(45.5%) 

IV 10 0 2 (20%) 1 (10%) 3 (30%) 3 (30 %) 

Total number of PCa cases 50 
12 
(24%) 

14 
(28%) 

8 (16%) 7 (14%) 9 (18%)  
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Table (2): Relation between the score of PSCA expression and other clinic-pathological parameters: 

Clinico-pathological 

parameter 
Categories 

of the 

parameter 

No. of 

cases 

Score of PSCA expression 

P-value 
Negative Weak (1+) 

Moderate 

(2+) 

Strong 

(3+) 

 

Studied cases 80 
11/80 

(13.75%) 
27/80 

(33.75%) 
25/80 

(31.25%) 
17/80 

(21.25%) 
 

Histopathological type 

of the prostatic lesion 

BPH 17 4 (23.5%) 10 (58.8%) 3 (17.6%) 0 
<0.01 HGPIN 13 1 (7.7%) 4 (30.7%) 6 (46.2%) 2 (15.4%) 

PCa 50 6 (12%) 13 (26%) 16 (32%) 15 (30%) 

Age 

<40 years 8 3 (37.5%) 1 (12.5%) 3 (37.5%) 1 (12.5%) 

>0.05 
40-65 years 34 2 (5.9%) 17 (50%) 10 (58.8%) 5 (14.7%) 

>65 years 38 6 (15.8%) 9 (23.7%) 12 (31.6%) 
11 

(28.9%) 

Pre-operative serum 

PSA level 

<4 ng/ml 5 1 (20%) 2 (40%) 2 (40%) 0 

<0.05 
4-10 ng/ml 41 4 (9.8%) 21 (51.2%) 12 (29.3%) 4 (9.8%) 

>10 ng/ml 34 6 (17.6%) 4 (11.8%) 11 (32.4%) 
13 

(38.2%) 

Prostatic carcinoma cases 50 
6/50 
(12%) 

13/50 
(26%) 

16/50 
(32%) 

15/50 
(30%) 

 

Gleason score of PCa 

cases 

Score 6 12 2 (16.7%) 8 (66.6%) 2 (16.7%) 0 

<0.01 
Score 7 22 3 (13.6%) 4 (18.2%) 12 (54.6%) 3 (13.6%) 
Score 8 7 1 (14.3%) 1 (14.3%) 1 (14.3%) 4 (57.1%) 
Score 9 9 0 0 1 (11.1%) 8 (88.9%) 

Gleason grade group of 

PCa cases 

Grade I 12 2 (16.7%) 8 (66.6%) 2 (16.7%) 0 

<0.01 
Grade II 14 2 (14.3%) 3 (21.4%) 8 (57.1%) 1 (7.1%) 
Grade III 8 1 (12.5%) 1 (12.5%) 4 (50%) 2 (25%) 

Grade IV 7 1 (14.3%) 1 (14.3%) 1 (14.3%) 4 (57.1%) 
Grade V 9 0 0 1 (11.1%) 8 (88.9%) 

Capsular invasion in 

prostatectomy 

specimens only  

Present 
17/2

5 
3 

(17.6%) 
2 (11.8%) 6 (35.3%) 

6 
(35.3%) 

>0.05 

Absent 8/25 0 1 (12.5%) 2 (25%) 
5 

(62.5%) 

Perineural invasion in 

PCa cases 

Present 13 0 2 (15.4%) 5 (38.5%) 
6 

(46.1%) <0.05 
Absent 37 6 (16.2%) 11 (29.7%) 11 (29.7%) 9 (24.4%) 

Lymphovascular 

invasion in PCa cases 

Present 20 3 (15%) 2 (10%) 6 (30%) 9 (45%) 
<0.05 

Absent 30 3 (10%) 11 (36.7%) 10 (33.3%) 6 (20%) 

Pathologic T (pT)   

pT2 29 5 (17.3%) 11 (37.9%) 11 (37.9%) 2 (6.9%) 
<0.01 

pT3 21 1 (4.8%) 2 (9.5%) 5 (23.8%) 
13 

(61.9%) 

LN metastasis in PCa 

cases 

Present 7 0 1 (14.3%) 2 (28.6%) 4 (57.1%) 
<0.05 

Absent 43 6 (14%) 12 (27.9%) 14 (32.6%) 
11 

(25.5%) 

Distant metastasis in 

PCa cases 

Present 4 0 1 (25%) 2 (50%) 1 (25%) 
>0.05 

Absent 46 6 (13%) 12 (26.2%) 14 (30.4%) 
14 (30.4 

%) 

Tumor stage of PCa 

cases  

Stage I 9 2 (22.2%) 5 (55.6%) 2 (22.2%) 0 

<0.01 
Stage II 20 3 (15%) 6 (30%) 9 (45%) 2 (10%) 
Stage III 11 1 (9.1%) 0 1 (9.1%) 9 (81.8%) 
Stage IV 10 0 2 (20%) 4 (40%) 4 (40%) 
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Figure 1: A: Benign prostatic hyperplasia (BPH) showing negative PSCA expression (Avidin-biotin complex x100). B: 

High grade prostatic intraepithelial neoplasia (HGPIN) showing weak (1+) PSCA cytoplasmic expression (Avidin-biotin 

complex x200). C: Prostatic carcinoma, Gleason score 7 (Grade group II) showing moderate (2+) PSCA cytoplasmic 

expression (Avidin-biotin complex x200). 

 

Figure 2: A: Prostatic carcinoma, Gleason score 6 (3+3) (Grade group I) showing weak (1+) PSCA cytoplasmic 

expression (Avidin-biotin complex x200). B: Prostatic carcinoma, Gleason score 7 (3+4) (Grade group II) showing 

moderate (2+) PSCA cytoplasmic expression (Avidin-biotin complex x200). C: Prostatic carcinoma, Gleason score 8 (4+4) 

(Grade group IV) showing strong (3+) PSCA cytoplasmic expression (Avidin-biotin complex x200). D: Prostatic 

carcinoma, Gleason score 9 (5+4) (Grade group V) showing strong (3+) PSCA cytoplasmic expression (Avidin-biotin 

complex x200). 
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Table (3): Relation between the score of Snail expression and clinico-pathological parameters of prostatic 

carcinoma: 

Clinico-pathological 

parameter 

Categories 

of the 

parameter 

No. 

of 

cases 

Score of Snail expression 

P-value 
Negative  Score (1) Score (2) Score (3) 

Studied cases 80 
19/80 

(23.75%) 
25/80 

(31.25%) 
19/80 

(23.75%) 
17/80 

(21.25%) 
 

Histopathological type of 

the prostatic lesion 

BPH 17 7 (41.2%) 9 (52.9%) 1 (5.9%) 0 
<0.01 HGPIN 13 4 (30.8%) 5 (38.4%) 3 (23.1%) 1 (7.7%) 

PCa 50 8 (16%) 11 (22%) 15 (30%) 16 (32%) 

Age 

<40 years 8 3 (37.5%) 0 3 (37.5%) 2 (25%) 

>0.05 
40-65 years 34 2 (5.9%) 17 (50%) 8 (23.5%) 7 (20.6%) 

>65 years 38 
14 

(36.7%) 
8 (21.1%) 8 (21.1%) 8 (21.1%) 

Pre-operative serum PSA 

level 

<4 ng/ml 5 0 1 (20%) 3 (60%) 1 (20%) 

>0.05 
4-10 ng/ml 41 7 (17.1%) 18 (43.9%) 

10 
(24.4%) 

6 (14.6%) 

>10 ng/ml 34 
12 

(35.4%) 
6 (17.6%) 6 (17.6%) 10 (29.4%) 

Prostatic carcinoma cases 50 
8/50 
(16%) 

11/50 
(22%) 

15/50 
(30%) 

16/50 
(32%) 

 

Gleason score of PCa cases 

Score 6 12 4 (33.3%) 5 (41.7%) 2 (16.7%) 1 (8.3%) 

<0.01 
Score 7 22 4 (18.2%) 5 (22.7%) 9 (40.9%) 4 (18.2%) 
Score 8 7 0 1 (14.3%) 2 (28.6%) 4 (57.1%) 
Score 9 9 0 0 2 (22.2%) 7 (77.8%) 

Gleason grade group of PCa 

cases 

Grade I 12 4 (33.3%) 5 (41.7%) 2 (16.7%) 1 (8.3%) 

<0.01 
Grade II 14 3 (21.4%) 3 (21.4%) 5 (35.8%) 3 (21.4%) 
Grade III 8 1 (12.5%) 2 (25%) 4 (50%) 1 (12.5%) 

Grade IV 7 0 1 (14.3%) 2 (28.6%) 4 (57.1%) 
Grade V 9 0 0 2 (22.2%) 7 (77.8%) 

Capsular invasion in 

prostatectomy specimens 

only 

Present 
17/2

5 
3 (17.6%) 3 (17.6%) 5 (29.4%) 6 (35.3%) 

>0.05 
Absent 8/25 2 (25%) 1 (12.5%) 2 (25%) 3 (37.5%) 

Perineural invasion in PCa 

cases 

Present 13 1 (7.7%) 1 (7.7%) 
5 

(38.5%) 
6 (46.1%) 

>0.05 
Absent 37 7 (19%) 10 (27%) 10 (27%) 10 (27%) 

Lymphovascular invasion in 

PCa cases 

Present 20 4 (20%) 2 (10%) 6 (30%) 8 (40%) 
>0.05 

Absent 30 4 (13.3%) 9 (30%) 9 (30%) 8 (26.7%) 

Pathologic T (pT)   

pT2 29 6 (20.7%) 9 (31%) 
8 

(27.6%) 
6 (20.7%) 

<0.05 
pT3 21 2 (9.5%) 2 (9.5%) 

7 
(33.3%) 

10 (47.7%) 

LN metastasis in PCa cases 

Present 7 0 0 2 (28.6%) 5 (71.4%) 
<0.05 

Absent 43 8 (14%) 
11 

(25.5%) 
13 

(30.2%) 
11 (25.4%) 

Distant metastasis in PCa 

cases 

Present 4 0 1 (25%) 1 (25%) 2 (50%) 
>0.05 

Absent 46 8 (17.4%) 10 (21.8%) 
14 

(30.4%) 
14 (30.4 %) 

Tumor stage of PCa cases  

Stage I 9 1 (11.1%) 3 (33.3%) 4 (44.4%) 1 (11.1%) 

<0.05 
Stage II 20 5 (25%) 6 (30%) 4 (20%) 5 (25%) 

Stage III 11 2 (18.1%) 1 (9.1%) 4 (36.4%) 4 (36.4%) 
Stage IV 10 0 1 (10%) 3 (30%) 6 (60%) 
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Figure 3: A: Benign prostatic hyperplasia (BPH) showing negative nuclear Snail expression (Avidin-biotin complex 

x200). B: High grade prostatic intraepithelial neoplasia (HGPIN) showing weak (score 1) Snail nuclear expression 

(Avidin-biotin complex x200). C: Prostatic carcinoma, Gleason score 7 (3+4) (Grade group II) showing moderate (score 2) 

Snail nuclear expression (Avidin-biotin complex x200). 

 

Figure 4: A: Prostatic carcinoma, Gleason score 7 (4+3) (Grade group II) showing moderate (score 2) Snail 

nuclear expression (Avidin-biotin complex x100). B: Prostatic carcinoma, Gleason score 8 (4+4) (Grade group 

IV) showing strong (score 3) Snail nuclear expression (Avidin-biotin complex x100). C: Prostatic carcinoma, 

Gleason score 9 (4+5) (Grade group V) showing strong (score 3) Snail nuclear expression (Avidin-biotin 

complex x100). D: Prostatic carcinoma, Gleason score 10 (5+5) (Grade group V) showing strong (score 3) 

Snail nuclear expression (Avidin-biotin complex x100). 
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Figure (5): Receiver-operating characteristic (ROC) to predict sensitivity, specificity and accuracy of PSCA 

immunohistochemical score 

 

 

Figure (6): Receiver-operating characteristic (ROC) to predict sensitivity, specificity and accuracy of Snail 

immunohistochemical score 
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Table (4): Validity of immunohistochemical score of both PSCA and Snail in differentiating between different 

prostatic lesions: 

 PSCA Snail 

Sensitivity 58.0 % 62.0 

Specificity 63.3% 83.3 

Positive Predictive Value (PPV) 72.5 86.1 

Negative Predictive Value (NPV) 47.5 56.8 

Accuracy 60.0 70.0 

Statistical test (x2) 3.41 15.57 

P value 0.065 <0.001** 

 

Table (5): Relation between the score of PSCA expression and Snail expression in the studied cases: 

    Score of PSCA  

Expression 

 

Score of Snail 

expression 

Negative 

(0) 

Weak 

Expression 

(1+) 

Moderate 

Expression 

(2+) 

Strong 

Expression 

(3+) 

Total P-value 

Negative (Score 0) 6 (31.6%) 8 (42.1%) 2 (10.5%) 3 (15.8%) 19 

<0.01 

Score 1 1 (4%) 13 (52%) 10 (40%) 1 (4%) 25 

Score 2 2 (10.5%) 4 (21.05%) 9 (47.3%) 4 (21.05%) 19 

Score 3 2 (11.8%) 2 (11.8%) 4 (23.5%) 9 (52.9%) 17 

Total 11 (13.75%) 27 (33.75%) 25 (31.25%) 17 (21.25%) 80 

 

Discussion: 

Prostatic carcinoma is a common 

malignancy, representing the 2nd leading 

cause of cancer death in America, and the 

5th cause worldwide (22). Its incidence is 

rising rapidly with popularization of the 

PSA-based screening for PCa (10). 

In Egypt it was reported that PCa 

represents 4.27% of total cancers among 

men and 60.7% of male genital caners 

(23) 

This current retrospective study was done 

on 80 cases of different prostatic lesions; 

BPH, HGPIN and PCa. Each case was 

immunohistochemically stained and 

evaluated for PSCA and Snail expression. 

The expression of both markers was 

assessed in relation to different 

histopathological variables of PCa and 

with each other. 

The mean age of BPH, HGPIN, and PCa 

cases was 60, 65, 65.5 years respectively. 
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This agreed with a study which reported 

that PCa was seen in older age than 

benign lesions, and there was an increased 

incidence of malignancy with advancing 

age (24). 

In this current study, the mean value of 

PSA in BPH, HGPIN and PCa cases was 

(7.3ng/ml, 13.1ng/ml, and 23.5ng/ml 

respectively) with increasing level from 

benign to malignant lesions. This agreed 

with the study which found that BPH and 

PIN cases had PSA ranging 0-7ng/ml, 

while PCa cases had PSA >20ng/ml. This 

concluded that an increasing PSA level 

could imply underlying malignancy (25). 

The Gleason grade of studied PCa cases 

showed a highly significant statistical 

correlation with pathologic T (P-

value<0.01), and a significant statistical 

correlation with age, PSA, peri-neural and 

lymphovascular invasion (P-value<0.05). 

It was reported that PCa patients aged >75 

years had higher PSA levels and were 

more liable to have high grade tumors 

with extra-prostatic extension (26) and 

another study reported that  

lymphovascular invasion usually presents 

in high grade PCa (27). 

In this study, PCa grade showed a highly 

significant statistical correlation with the 

stage (P-value<0.01). Also, it was found 

that larger tumors in radical prostatectomy 

tend to have higher grade, and stage (28). 

Prostatic Stem Cell Antigen (PSCA) is a 

small, GPI-anchored cell surface protein 

belonging to the Thy-1/Ly-6 family. It 

was recognized in several primary cancers 

including bladder, pancreatic, gastric, and 

non-small-cell lung carcinoma (10).  

In this study, PSCA expression showed a 

highly significant statistical correlation 

with histopathological type of the lesion 

(P-value<0.01). This agreed with many 

studies (19 & 29) where it was found that 

PSCA expression was stronger in 

malignant prostatic cells than adjacent 

benign tissues. Thus PSCA seemed to 

have a role in prostatic tumorigenesis.   

In this study, PSCA expression in PCa 

cases showed a highly significant 

statistical correlation with Gleason score, 

pathologic T, tumor grade, and stage (P-

value<0.01), and a significant statistical 

correlation with PSA, lymph node 

metastasis, peri-neural and 

lymphovascular invasion (P-value<0.05). 

Those results agreed with others (19 &30) 

where it was reported that PSCA 

overexpression was positively correlated 

with advanced clinical stage, seminal 
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vesicle and capsular invasion. In addition, 

it was found that PSCA knockdown in 

bladder carcinoma was associated with 

reduced cancer cell proliferation in vitro 

and in vivo (31). 

The effect of PSCA on migratory and 

invasiveness abilities of PCa cells was 

examined and it was found that migration 

of malignant cells was significantly 

promoted by PSCA overexpression, and 

decreased by PSCA knockdown. Thus, 

PSCA is suggested to promote migration 

and invasion of PCa cells (32).  

The proto-oncogene c-Myc had an impact 

on cell proliferation and differentiation, 

and its amplification played a role in early 

prostate epithelial cell transformation 

(33). A correlation was found between 

PSCA and c-Myc protein levels in PCa 

tissues, and that PSCA promotes cell 

cycle progression via up-regulating c-Myc 

expression. PI3K/AKT signaling 

pathways were found in their study to be 

involved in PSCA-mediated c-Myc 

expression and PCa growth (19). 

In contrast, it was demonstrated that 

SOX5 is an important regulatory repressor 

of PSCA gene in esophageal squamous 

cell carcinoma cells and PSCA 

overexpression induced cell cycle arrest 

and promoted cell differentiation (34). 

Also, the cell growth-inhibitory activity of 

PSCA in gallbladder carcinoma was and it 

seemed that biological function of PSCA 

in tumor growth is tissue and cell-type 

dependent (35).. 

Snail is a transcription factor belonging to 

the zinc finger family proteins (36). In this 

study, Snail expression showed a highly 

significant statistical correlation with 

histopathological type of the lesion (P-

value<0.01).  This agreed with the study 

done on 2015 that found that positive 

Snail nuclear immunostaining was 

detected in 53.8% of PCa specimens 

versus none of BPH cases (P<0.001). 

Moreover, HGPIN foci showed weak 

Snail expression, while benign prostatic 

tissues were completely negative 

irrespective of the level of Snail 

expression within the malignant tissue 

(37).  

It was found that snail expression is 

higher in gastric cancer tissues than in 

para-carcinoma and normal tissues(38). 

Moreover, Snail was reported to be highly 

expressed in several carcinomas including 

ovarian, urothelial, breast, hepatocellular, 

gastric, and non-small cell lung 

carcinomas (39). Thus Snail may have a 

role in tumorigenesis. 
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In this study, Snail expression in PCa 

cases showed a highly significant 

statistical correlation with Gleason score 

and tumor grade (P-value<0.01).This 

agreed with the study which proved  that 

high Gleason grades show higher Snail 

expression than low Gleason grade 

samples (40). Also, it was noticed that 

patients with increased Snail expression 

had higher Gleason scores and tumor 

volume than those with low expression 

(41). 

In contrast, it was reported that Snail was 

expressed in high levels without 

significant differences between colorectal 

carcinomas, adenomas and histologically 

normal adjacent mucosa (42). 

In this study, Snail expression showed a 

significant statistical correlation with 

pathologic T, lymph node metastasis, and 

tumor stage (P-value<0.05). This agreed 

with other studies that found that Snail 

immunostaining was significantly higher 

in PCa with lymph node metastasis than 

those without nodal metastasis, and an 

association was detected between positive 

Snail immunostaining and higher TNM 

stages (37). 

In addition, it was observed that Snail 

expression was higher in gastric 

carcinoma with lymphatic metastasis, 

lower differentiation, and late clinical 

stage. This concluded that Snail is 

significantly associated with tumor 

progression and metastasis in gastric 

carcinoma (38). 

In a study carried out on 2018, Snail was 

significantly higher in the late stage of 

primary ovarian cancer and metastatic 

lesions than in early-stage tumors and that 

Snail expression and localization was 

inversely correlated with E-cadherin (cell-

cell adhesion molecule)  (43). 

It was noticed that high levels of Snail 

closely correlated with lymph node and 

distant metastasis in pancreatic 

adenocarcinoma, and Snail knockdown 

resulted in the reversal of epithelial-

mesenchymal transition (EMT) in 

carcinoma cells (44). 

Many studies found that Snail has a major 

role in tumor invasion, metastasis and 

progression through induction of 

epithelial-mesenchymal transition by 

inhibiting the expression of epithelial 

markers like E-cadherin by binding to the 

E-box region within the E-cadherin 

promoter and represses its transcription, 

and simultaneously promotes 
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mesenchymal markers expression like 

Vimentin and N-cadherin (45).  

The ectopic expression of Snail enhanced 

the expression of VEGFA, and endothelial 

markers like CD31 and VEGFR2. 

Therefore, Snail enhanced tumor 

progression not only through its tumor-

initiating capacity, but also through its 

ability to promote angiogenesis, 

suggesting that it may be a promising 

target for cancer therapy (45) 

In this study, receiver-operating 

characteristic (ROC) curve showed that 

Snail is more valid than PSCA in 

differentiating between cancerous and 

non-cancerous prostatic lesions; as the 

PPV was 86.1 and 72.5 respectively.  

In this study, there was a highly 

significant statistical correlation between 

the score of PSCA and Snail expression in 

the studied lesions (P-value<0.01). Thus, 

PSCA and Snail may be used as a 

predictive co-biomarker for patient 

prognosis and tumor aggressiveness in 

PCa. 

To our knowledge, this is the first study 

demonstrating a significant correlation 

between PSCA and Snail regarding their 

immunohistochemical expression in 

different prostatic lesions. 

Conclusion 

The present work reveals that expression 

of PSCA and Snail increased from BPH to 

HGPIN to PCa so they may have a role in 

prostatic tumorigenesis. Also, their 

expression increased with high grade, 

advanced stage, and metastatic prostatic 

carcinoma. Thus, they could be 

considered potentially prognostic markers 

for further confirmation by larger survival 

analysis. 
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