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Introduction: Nestin plays a significant role in diagnosis, prognosis, clinical course and/or response to the 
treatment. Previous studies have investigated the nestin expression in melanoma, however a limited number have 
focused on basal cell carcinoma (BCC) and basosquamous carcinoma (BSC). 
Objectives: The current study aimed to investigate nestin expression in melanoma, BCC, and BSC. 
Materials and Methods: This cross-sectional study was conducted on 40 melanomas, 40 BCC and 40 BSC 
specimens. Tumor size, lesion location and stage of disease were recorded. Then, nestin staining was conducted 
in all the present samples, then the amount of nestin expression was assessed.
Results: According to the results of this study, nestin was expressed in all melanoma specimens; while it was 
expressed in 15% of BSC and 25% of BCC specimens. The mean score of nestin expression in melanoma 
specimens (0.85 ± 2.50) was significantly higher than the BSC and BCC specimens with the means of 0.36±0.15 
and 0.44 ± 0.25 respectively (P value <0.001). However, there was no significant difference between BSC and BCC 
specimens in nestin expression. Additionally, in the melanoma specimens, a significant and direct relationship 
between nestin expression and the various stages of melanoma with the coefficient of 0.345 (P value = 0.025).
Conclusion: The results of the current study showed that expression of nestin could have a good prognostic value 
in skin melanoma while, there is a significant relationship with its progression. However, in non-melanoma 
specimens, no distinction can be detected regarding the nestin expression.
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Introduction
The name nestin is originated from the term 
neural stem cell protein. This protein consists 
of 1621 amino acids, which are usually present 
in two forms of 220-kDa glycosylated and one 
177-kDa deglycosylated variant (1,2), that 
was basically discovered in the mice growing 
nervous system. This protein considered as a 
member of type VI intermediate filament (IF) 
(3,4). Nestin is actually a marker of neural 
progenitors and stem cells. There is a strong 
association between its expression and cell 
proliferation in the central nervous system 
(CNS). This protein is also expressed in a 
variety of other cells which can be conducted 
as a diagnostic and possibly prognostic marker 
of tumor malignancy due to its expression in 
many types of solid human tumors (4,5).

Nestin has been found in neuroectodermal 
(neuroepithelial) tumour, including 
astrocytic, oligodendroglial, oligoastrocytic, 
ependymal, embryonic, and neuronal tumors. 
The nestin expression has been observed in 
mesenchymal tumors, germ cell tumors and 
epithelial tumors (6-9).

In some types of tumors, an association 

Key point 

This study was conducted on 40 melanomas, 40 
basal cell carcinoma (BCC) and 40 basosquamous 
carcinoma (BSC) specimens. The nestin staining was 
conducted in all of the samples, then the amount 
its expression was assessed. The results of this study 
showed that mean expression of nestin in melanoma 
specimens was significantly higher than the BSC and 
BCC specimens however; there was no significant 
difference between BSC and BCC.

between increased nestin expression and 
tumor grade and disease prognosis indicating 
an immature and invasive phenotype of 
altered cells were detected (10). Several 
studies have reported the relationship 
between nestin expression in tumor tissue and 
a poor prognosis of breast carcinoma, ovarian 
carcinoma, gastrointestinal tumors, germ cell 
tumors, osteosarcoma, ependymoma, and 
melanoma (11-15). It can also be considered 
as a marker to assess the poor treatment 
response in multiple myeloma (16).

Therefore, it seems that nestin plays a 
role in the diagnosis, prognosis, clinical 
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course and also the treatment response of some tumors. 
Previous studies have investigated nestin expression in 
melanoma; however, very limited studies have put under 
consideration its expression in basal cell carcinoma (BCC) 
and basosquamous carcinoma (BSC) (17,18). 

Objectives
Besides, fewer studies have compared the three samples of 
melanoma, BCC, and BSC, the present study was carried 
out to compare the nestin expression in melanoma, BCC, 
and BSC.

Materials and Methods
Study design
In this cross-sectional study, the samples were obtained 
from various melanoma, basal and basosquamous cell 
carcinomas blocks available in the storage unit of Al-Zahra 
hospital, which have been stored until the end of 2020.

Using the compression ratio formula and considering the 
frequency of nestin expression in BCC and melanoma in 
previous studies (17,19) as 48.1% and 82.4%, respectively, 
sample size was estimated as 120 specimens (40 specimens 
in each group). The sampling method was convenience 
that used for the patients listed in the hospital files.

First 40 specimens of melanoma, BCC, and BSC samples 
were collected, then sections with a thickness of 4 μm 
from each paraffin block were first placed on slides coated 
with APES (3-aminopropyltriethoxysilane) and stained 
for nestin. Sections were deparaffinized using xylene and 
rehydrated in graded alcohol. Recovery of antigens was 
conducted through heating the slides in citrate buffer (pH 
6.0) in a pressure cooker. The endogenous peroxidase 
activity was then inhibited by placing the slides in 3% 
hydrogen peroxide for 10 minutes then the sections were 
placed in a 1:100 dilution solution of primary mouse 

monoclonal nestin antibody for 2 hours. At the next step, 
the slides were washed and immersed in biotin for 10 
minutes and horseradish peroxidase enzyme was applied 
at the following 10 minutes, then the slides were washed 
finally. Freshly prepared and dyed diaminobenzidine was 
conducted to determine the antibody binding site. Finally, 
the sections were stained with Mayer hematoxylin and 
observed under the light microscope (20).

Nestin staining was examined in all available areas. 
The cells presenting brown staining in the cytoplasm 
were considered positive for nestin. Stained sections were 
scored based on the percentage of stained cells in three 
fields with 400× magnification. This score was determined 
based on the method proposed in the literatures (21). 
Score zero (negative); no staining or staining less than 5% 
of cells, score +1 (mild); 5%-15% staining of tumor cells, 
score +2 (moderate); staining of 16%-25% of tumor cells, 
and score +3 (severe); staining of more than 25% of tumor 
cells (Figures 1 and 2).

It should be noted that the information including the 
age, gender, tumor size, subtype, clark level, disease stage, 
skin lesion location, original sample, or metastasis were 
also extracted from the patients’ files and registered in the 
checklist of each sample.

Statistical analysis 
Finally, the collected data were analyzed by SPSS software 
(version 26) and presented as mean ± standard deviation 
(SD) or number (percent). Besides, independent t test was 
used for comparing the mean of quantitative variables 
between the three groups and one-way analysis of variance 
(ANOVA) for pair-wise comparison of groups. Tukey 
post hoc test, chi-square test and Fisher’s exact test were 
conducted for comparing the frequency distribution of 
qualitative data between the three groups. A significance 

Figure 1. Positive nestin expression by immunohistochemistry in melanoma (A1: expression +1, A2: expression 2+, A3: expression 3+), basal cell carcinoma (BCC) 
(B: Negative expression) and basosquamous carcinoma (BSC) (C: expression 1+) samples.
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level of less than 0.05 was considered in all analyzes.

Results
In the current study, melanoma specimens of 25 (62.5%) 
men and 15 (37.5%) women with skin cancer and the 
mean age of 63.95 ± 18.81 years were evaluated. There were 
24 (60%) BSC specimens in men and 16 (40%) cases in 
women with the mean age of 66.00 ± 15.63 years, and 40 
BCC specimens in 21 (52.5%) men and 19 cases (47.5%) 
in women with the mean age of 66.68 ± 7.63 years (P value 
>0.05; Table 1).

In melanoma specimens, there was 52.5% nodular, 37.5% 
lentigo maligna and in BCC specimens, there was 60% 
nodular, 20% superficial, 5% adenoid, and 5% infiltrative. 
The tumor location in all three types of specimens was 
most frequent in the head and neck, while none of the 
BCC specimens was found in the lower and upper limbs 
(Table 2).

In addition, the tumor thickness in the melanoma 
specimens was 3.12 ± 2.25 mm since the Clark level 
percentage of II, III, IV and V levels was 12 cases (30%), 8 

cases (20%), 16 cases (40%), and 4 cases (10%), respectively. 
Tumor stage in this specimen was PT1 in 11 cases (27.5), 
PT3 in 12 cases (30%), PT4 in 12 cases (30%), PT4b in 4 
cases (10 %) and it was not recorded in 5 cases (12.5%).

Nestin expression in melanoma specimens with 
the mean of 2.50 ± 0.85 was significantly more than 
BSC and BCC specimens (0.15 ± 0.36 and 0.25 ± 0.44, 
respectively; P < 0.001); however, the mean of BSC and 
BCC specimens did not show a significant difference 
in terms of nestin expression (P = 0.449). According to 
the frequency distribution of nestin expression, it was 
detected in all melanoma specimens with the highest 
expression rate in 72.5% of melanoma specimens. 
While in BSC and BCC specimens it was 15% and 25%, 
respectively, and the recorded expression showed a score 
of +1 (very mild) (P < 0.001). In addition, in the melanoma 
specimens, a significant and direct relationship between 
nestin expression and different stages with a correlation 
coefficient of 0.402 (P = 0.010; Table 3, Figures 1 and 2) 
was seen.

It should be noted that in melanoma subtypes, nestin 
expression in nodular with the mean of 2.90 ± 0.30 was 
significantly higher than lentigo maligna with the mean of 
1.80 ± 1.01 (P < 0.001).

Discussion 
According to the results of the present study, frequency 
distribution of skin cancer was higher in males than 
females without any significant difference. Moreover, the 
mean age of the patients with this cancer is mostly over 
60 years. It also seems that the prevalence of skin cancer 
in the head and neck is higher than the other areas of the 
body.

In this regard, epidemiological studies have reported the 
skin cancer as the most common cancer in humans. The two 
main types of skin cancer are non-melanoma (BCC, BSC), 
and melanoma cancers. It should be noted that men are 

Figure 2. Bar graph of the mean nestin expression according to tumor stage in 
the melanoma specimens.

Table 1. Comparison of age and gender of skin cancer patients in three types of tissue specimens

Characteristics Melanoma (n=40) BSC (n=40) BCC (n=40) P

Gender, No. (%)
Male 25 (62.5) 24 (60.0) 21 (52.5)

0.640
Female 15 (37.5) 16 (40.0) 19 (47.5)

Age (y), Mean ± SD 63.95 ± 18.81 66.00 ± 15.63 66.68 ± 7.63 0.693

Table 2. Comparison of tumor information in three tissue types of specimens under study

Variables Melanoma (n = 40) BSC (n = 40) BCC (n = 40)

Sample type
The main tissue 37 (92.5) 38 (95) 40 (100)

Metastatic tissue 3 (7.5) 2 (5) 0 (0)

Tumor location

Head and neck 19 (47.5) 30 (75) 37 (92.5)

Body 4 (10) 0 (0) 3 (7.5)

Upper limb 4 (10) 2 (5) 0 (0)

Lower limbs 13 (32.5) 8 (20) 0 (0)
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less involved in preventive behaviors that leads to a higher 
prevalence among them (22). According to the results of 
previous studies, melanoma is the second most common 
tumor among men and the third most common tumor 
in women (23). On the other hand, life style, ultraviolet 
(UV) exposure and aging are the important factors in the 
incidence of skin cancer, therefore its prevalence was more 
common in the seventies and eighties and lowest among 
the group of younger than 10 years (24). 

Nestin expression in melanoma specimens was 
significantly more than two fold of non-melanoma 
specimens (BSC and BCC); however, there was no 
significant difference between BSC and BCC specimens. 
In other words, nestin expression was positive in 
melanoma specimens, but its expression in both BSC and 
BCC specimens was only 15% and 25%, respectively (the 
expression rate in this number was equal to 1).

Therefore, it can be stated that nestin expression in 
the prognosis of skin melanoma is significantly more 
valuable than non-melanoma skin cancers. In addition, 
the prognostic value of this expression in non-melanoma 
specimens cannot be distinctive.

Abbas and Bhawan conducted a study on 51 specimens, 
including 11 Merkel cell carcinoma, 20 BCC and 20 
SCC specimens to investigate the expression of nestin in 
cutaneous malignancies. They indicated that BCC and 
Merkel cell carcinoma were negative in terms of nestin 
expression, while its expression was positive in 45% of 
SCCs (25). It can be said that their research findings were 
consistent with our findings; regarding no significant 
nestin expression that was found in BCC specimens. 
However, in their work, expression of nestin in SCC was 
significantly higher than BCC specimens. Although SCC 
was not examined in our study, nestin expression was 
generally of little value in the BSC. This expression will not 
be valuable in the basosquamous specimen, and due to the 
lack of study on this specimen (BSC) it has been discussed 
with more caution.

In addition, Fusi et al found that expression of nestin in 
the peripheral blood of healthy individuals was negative, 
while in patients with melanoma, it was observed in a 
portion of melanoma cells isolated from peripheral blood 
and tissue samples, but it had no significant difference in 

various stages of the disease (26).
There are many other studies reporting poor expression 

of nestin in the tissues of such tumors as melanoma skin 
cancer, breast carcinoma, ovarian cancer, gastrointestinal 
tumors, germ cells, ependymoma, etc with a poor but 
thought-provoking prognosis and it is necessary to do 
large cohort studies to achieve more definite results (11-
15).

Akiyama et al investigate nestin expression in malignant 
melanoma and nevus and they have suggested a significant 
relationship with melanoma and disease progression. 
Given its expression in nevus, nestin is probably an 
important marker for melanocytic neoplasms (19). This 
study reported that the cell growth, migration, invasion, 
and sphere-forming ability in vitro and tumor growth and 
partially metastasis in vivo decreased with reduction of 
nestin expression in melanoma cells through alteration 
of the expression pattern of F-actin and regulation of the 
MAPK pathway. Therefore, nestin can be considered as a 
therapeutic candidate for malignant melanoma (19).

Another research on the expression of nestin and 
some other markers in differentiating Trichoblastoma 
from BCC reported lack of any significant difference 
between trichoblastoma and BCC in this process (17). As 
previously mentioned, the BSC specimens has been used 
in the present work, but it was not used in the mentioned 
study. However, the authors also reported no significance 
in nestin expression in the BCC specimens, which is 
similar to our study.

Evaluation of two non-melanoma specimens (BSC and 
BCC) along with melanoma specimens of skin cancer 
can be considered as the strength of the current study. 
However, small sample size and lack of evaluation of 
disease progression and the relationship between nestin 
expression and disease progression in different specimens 
can be regarded as weaknesses of this work. In addition, 
due to the limited number of samples related to other 
melanocytic tumors (such as blue nevus, Spitz nevus and 
reed nevus) in the pathology department of Al-Zahra 
hospital, it was not possible to evaluate and compare 
the expression of nestin markers among these tumors. 
Considering that the disease progression can be associated 
with higher mortality, it seems that further studies are 

Table 3. Comparison of nestin expression in three types of tissue specimens

Nestin expression Melanoma (n=40) BSC (n=40) BCC (n=40) P1 P2 P3

Nestin score 2.50 ± 0.85 0.15 ± 0.36 0.25 ± 0.44 <0.001 <0.001 0.449

Nestin score

0 0 (0%) 34 (85%) 30 (75%)

<0.001 <0.001 0.264
+1 9 (22.5%) 6 (15%) 10 (25%)

+2 2 (5%) 0 (0%) 0 (0%)

+3 29 (72.5%) 0 (0%) 0 (0%)

0: no staining or staining less than 5% of cells, +1 (mild): 5-15% staining of tumor cells, +2 (moderate): Staining of 16-25% of tumor cells, and +3 (severe): 
Staining of more than 25% of tumor cells.
P1: Significant level of comparison between melanoma and BSC samples.
P2: Significant level of comparison between melanoma and BCC samples.
P3: Significant level of comparison between BCC and BSC samples.
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needed for evaluating the prognostic value of nestin 
expression in different specimens of this cancer and its 
relationship with disease progression and treatment. It is 
also noteworthy that the early diagnosis of high stage and 
grade cases, as well as early determination of the disease 
prognosis in the direction of proper treatment approach 
prevents wasting time, increases life expectancy, and thus, 
maintains efficient human resources in society.

Conclusion
The results of the present study indicated that nestin was 
expressed in the all of skin cancer melanoma specimens. 
Moreover, in the melanoma specimens it was significantly 
higher than BCC and BSC specimens. Additionally, two 
non-melanoma skin cancer specimens were very weak in 
terms of nestin expression and did not differ significantly. 
Finally, it was found that there is a direct and significant 
relationship between nestin expression and different 
stages in melanoma specimens. Hence, it seems that 
nestin expression can provide an acceptable prognostic 
value in melanoma skin cancer tissue specimens and their 
progression.

Limitations of the study 
The small sample size and lack of evaluation of disease 
progression and the relationship between nestin 
expression and disease progression in different specimens 
can be regarded as weaknesses of our work
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