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Clinical significance of Yes-associated protein 1 in esophageal squamous cell carcinoma

LIU Kun'?, GUAN Yingying'?, JIANG Dongxian'?, XU Huijuan?, HOU Yingyong'*’, HOU Jun'?>*"
1. Department of Pathology, Zhongshan Hospital (Xiamen Branch), Fudan University, Xiamen 361015, Fujian, China
2. Clinical Research Center for Precision Medicine of Abdominal Tumor of Fujian Province, Xiamen 361015, Fujian, China
3. Department of Pathology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract] Objective To explore the expression and clinical significance of Yes-associated protein 1 (YAPI) in
esophageal squamous cell carcinoma. Methods Immunohistochemical method was used to detect YAP1 expression in 439 cases of
esophageal squamous cell carcinoma. The differences of YAP1 expression and clinical parameters were analyzed between YAP1
positive group and YAPI negative group. Kaplan-Meier curve was used to analyze the influence of YAP1 expression on survival of
patients. Results The positive rate of YAP1 in esophageal squamous cell carcinoma was 30.52%. The tumor invasion was deeper in
YAPI positive group (P<<0.001). Kaplan-Meier survival analysis showed that YAP1 positive patients had longer disease-free
survival (DFS) and overall survival (OS) among patients surviving longer than 30 months (P<<0.05). The multivariate Cox
regression analysis showed that the invasion depth of tumor was an independent factor affecting DFS (HR=1.371, 95%CI 0.993-
1.894, P=0.035) and OS (HR=1.489, 95%CI 1.066-2.080, P=0.020). Conclusions YAP1 has a certain percentage of positive rate
in esophageal squamous cell carcinoma; for patients with survival longer than 30 months, YAP1 positive indicates a better prognosis.
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Figure 1 The pathological results of esophageal squamous cell carcinoma

A: Hematoxylin-eosin staining on esophageal squamous cell carcinoma; B: The negative expression of YAP1 in esophageal

squamous cell carcinoma; C: The positive expression of YAP1 in esophageal squamous cell carcinoma. Original magnification: X 10.
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Table1 Comparison of clinicopathologic characteristics between YAP1 positive and negative patients with

esophageal squamous cell carcinoma

YAPI negative group  YAP1 positive group

Characteristic n(%) Total (N=439) (n=305) (n=134) Statistical value P

Sex 1.981 0.159
Female 78(17.77) 49(16.07) 29(21.64)
Male 361(82.23) 256(83.93) 105(78.36)

Age <0.001 0.987
<60 years 187(42.60) 130(42.62) 57(42.54)
=60 years 252(57.40) 175(57.38) 77(57.46)

Smoking 0.064 0.8300
No 266(60.59) 186(60.98) 80(59.70)
Yes 173(39.41) 119(39.02) 54(40.30)

Tumor size 1.629 0.202
<3.5cm 259(59.00) 186(60.98) 73(54.48)
=3.5cm 180(41.00) 119(39.02) 61(45.52)

Tumor site” 1.039 0.595
Upper 19(4.61) 14(4.91) 5(3.94)
Middle 199(438.30) 133(46.67) 66(51.97)
Lower 194(47.09) 138(48.42) 56(44.09)

Differentiation 0.313 0.855
Well 18(4.10) 12(3.93) 6(4.48)
Moderately 249(56.72) 171(56.07) 78(58.21)
Poorly 172(39.18) 122(40.0) 50(37.31)

Vessel invasion 0.333 0.564
No 343(78.13) 236(77.38) 107(79.85)
Yes 96(21.87) 69(22.62) 27(20.15)

Nerve invasion 2.299 0.129
No 307(69.93) 220(72.13) 87(64.93)
Yes 132(30.07) 85(27.87) 47(35.07)

Invasion depth 15.106 <<0.001
Submucosa and muscularis 150(34.17) 122(40.00) 28(20.90)
Beyond muscularis 289(65.83) 183(60.00) 106(79.10)

Lymph node metastasis 0.370 0.543
No 246(56.04) 168(55.08) 78(58.21)
Yes 193(43.96) 137(44.92) 56(41.79)

Clinical stage 0.339 0.561

[+1I 253(57.63) 173(56.72) 80(59.70)

HI+1v 186(42.27) 132(43.28) 54(40.30)

“A total of 412 patients were included in the analysis for tumor site.

23 YAPI Falk5 MM & A AHFE LK HBE JForHr N, FfEAAFI R >30 S H By,
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5B # OS F1 DFS 2R ¥ K4it¥E L. & OS Fl DFS ZRIgif2#E L.
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Figure 2 Kaplan-Meier curve analysis of the effect of YAP1 expression on survival of patients with esophageal

squamous cell carcinoma

OS: overall survival; DFS: disease-free survival.
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Table 2 Univariate and multivariate Cox regression analysis of survival of patients with esophageal squamous cell
carcinoma
Variable HR(95%]();)S P HR(95%(?I)S P
Univariate

YAPI positive 0.949(0.718-1.256)  0.716  0.926(0.699-1.227)  0.594
Sex (male vs female) 1.340(0.947-1.895)  0.098 1.409(0.988-2.009)  0.058
Age (=60 years vs <60 years) 1.115(0.863-1.441)  0.406 1.159(0.894-1.501)  0.265
Smoking 1.159(0.896-1.499)  0.261 1.210(0.935-1.566)  0.148
Tumor size (=3.5 cm vs <3.5 cm) 1.220(0.944-1.576)  0.128 1.292(0.999-1.670)  0.051
Tumor site (lower vs middle+upper) 0.888(0.712-1.109) 0.295 0.923(0.737-1.156) 0.483
Differentiation (poorly vs moderately+well) 1.413(1.122-1.779)  0.003 1.347(1.069-1.699)  0.012
Vessel invasion 1.875(1.424-2.468) <<0.001 1.827(1.380-2.417) <<0.001
Nerve invasion 1.429(1.096-1.863) 0.008 1.577(1.209-2.057) 0.001
Invasion depth (beyond muscularis vs submucosa and muscularis)  1.869(1.396-2.500) <<0.001 2.094(1.551-2.828) <<0.001
Lymph node metastasis 2.926(2.253-3.800) <<0.001 3.027(2.326-3.939) <<0.001
Clinical stage (II+1V vs T 4 1I) 3.041(2.344-3.945) <<0.001 3.314(2.411-4.074) <<0.001
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Continued table 2
. DFS OS
V 1
ariable HR(95%CI) P HR(95%CI) P
Multivariate

Differentiation (poorly vs moderately +well)
Vessel invasion

Nerve invasion

Invasion depth (beyond muscularis vs submucosa and muscularis )

Lymph node metastasis
Clinical stage (ILI4+1V vs I 4+ 1I)

1.203(0.951-1.522)  0.123
1.225(0.912-1.647) 0.178
1.043(0.784-1.388) 0.773
1.371(0.993-1.894)  0.035
1.131(0.349-3.664) 0.837
2.279(0.703-7.384) 0.170

1.144(0.903-1.450)  0.265
1.170(0.868-1.578)  0.304
1.137(0.855-1.513)  0.377
1.489(1.066-2.080)  0.020
1.341(0.413-4.354)  0.625
1.963(0.604-6.384)  0.262

DFS: disease-free survival; OS: overall survival; HR: hazard ratio; CI: confidence interval; YAP1: Yes-associated protein.
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