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Abstract  Background and objective  It has been proved that protein phosphorylation and dephosphorylation 

were important mechanisms in lung cancer development, and tobacco smoking is an important risk factor of lung cancer. The 
aim of this study is to investigate the expression and clinical significance of protein tyrosine phosphatase SHP2 in non-small 
cell lung cancer (NSCLC) and small cell lung cancer (SCLC); the relationship between tobacco smoking and the expression 
of SHP2 is also studied. Methods  Immunohistochemistry (Invision) and fluorescence in situ hybridization (FISH) were used 
to detect the expression of SHP2 and the augment of SHP2 mRNA in the 53 lung cancer specimens. Results  The weak posi-
tive rate of SHP2 was 80% (which was also the total positive rate) in normal bronchial epithelium. The weak, moderate and 
strong positive rates were 35.4%, 43.8% and 6.2% (total positive rate was 85.4%) in 48 NSCLC patients, 0%, 80% and 20% 
(total positve rate was 100%) in 5 SCLC patients, 40.7%, 37.4% and 3.7% (total positive rate was 81.5%) in the tumor tissues 
of 27 NSCLC patients who didn’t smoke and 23.8%, 71.4% and 4.7% (total positive rate was 100%) in the tumor tissues of 21 
NSCLC patients whose smoking indexes were ≥400. Significant differences of SHP2 expression were observed between tumor 
tissues and normal bronchial epithelium, NSCLC and SCLC, and between different smoking indexes (P<0.05). Conclusion  
The enhancement of SHP2 expression in the tumor tissues of NSCLC patients who smoke may be correlated with tobacco 
smoking; SHP2 may play certain role in the development of lung cancer; SHP2 prospectively provides new ideas for the drug 
research and development of lung cancer treatment.
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表 1  SHP2在正常支气管上皮和肺癌组织中的表达  

Tab 1  The expression of SHP2 in normal bronchial and lung cancer tissues

    Group                              n
 
                            Expression of SHP2 [n (%)]                                                    P

                                                            -                         +                     ++                +++                 Total                     

Normal bronchial      15        3 (20.0%)      12 (80.0%)            0                       0            12 (80.0%)       0.001

 Lung cancer                53       7 (13.2%)       17 (32.1%)    25 (47.2%)      4 (7.5%)      46 (86.8%)
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图 1  SHP2在肺癌组织中的表达（Invision法，×100）。A：SHP2

在正常支气管粘膜中呈弱阳性；B、C和D：SHP2在肺鳞癌（B）、

腺癌（C）和小细胞肺癌（D）中呈广泛强阳性。

Fig 1  SHP2 expression in lung cancer tissues (Invision , ×

100). A: weak positive in normal bronchial epithelium; B, 

C and D: strong positive in squamous cell carcinoma (B), 

adenocarcinoma (C) and small cell lung cancer (D).

 A B

C D

A B

C D 图 2  肺癌组织中SHP2 mRNA扩增（荧光原位杂交法，×400）。

A：空白对照组：胞质呈淡绿色，为自发荧光；B、C和D：在鳞癌

（B）、腺癌（C）及小细胞肺癌（D）中，胞质呈较亮的绿色，为扩

增的SHP2 mRNA。

Fig 2  SHP2 mRNA amplification in lung cancer tissues (FISH, 

×400). A: control group: dark green in the cytoplasm, 

which is autofluorescence; B, C and D: in squamous cell 

carcinoma (B), adenocarcinoma (C) and small cell lung 

cancer (D), bright green in the cytoplasm was seen, which is 

the amplified SHP2 mRNA.
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