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ABSTRACT Objective: To investigate the relationship between the expression of ring finger protein 2 (RNF2) and ring finger protein
6 (RNF6) in esophageal carcinoma tissues and the epithelial-mesenchymal transformation (EMT) and prognosis. Methods: 162 patients
with esophageal carcinoma admitted to Affiliated Hospital of Guangdong Medical University from February 2017 to February 2020 were
selected, and the surgically removed carcinoma tissues and adjacent cancerous tissues were taken. Immunohistochemical staining was
used to detect the expression of RNF2, RNF6, and EMT marker proteins [E-cadherin, N-cadherin Slug, and Snail]. The relationship be-
tween RNF2, RNF6, and EMT marker protein were analyzed by Spearman correlation analysis; the differences in RNF2 and RNF6
expression in different clinical pathological features of esophageal cancer tissue were analyzed; Kaplan-Meier survival curve was used to
analyze the relationship between the expression of RNF2 and RNF6 and the prognosis of patients with esophageal carcinoma; Multivari-
ate Cox regression was used to analyze the prognostic factors of patients with esophageal carcinoma. Results: The positive expression
rates of RNF2, RNF6, N-cadherin, Slug and Snail in esophageal carcinoma tissue were higher than those in adjacent cancerous tissues,
the positive expression rate of E-cadherin protein was lower than that in adjacent canceroustissues (P<<0.05). The positive expression
rates of RNF2 and RNF6 proteins in esophageal carcinoma tissues were positively correlated with the positive expression rates of N-cad-
herin, Slug and Snail proteins,and negatively correlated with the positive expression rate of E-cadherin protein(P<<0.05). Poorly differen-
tiated, TNM stage IIIA, tumor diameter =2 cm, lymph node metastasis in esophageal cancer tissue with higher positive expression rates

of RNF2 and RNF6 proteins than without lymph node metastasis, tumor diameter<2 cm, medium to high differentiated, TNM stage I-1I
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esophageal cancer tissue (P<<0.05). The 3-year OS rate in patients with positive expression of RNF2 was 47.17%, which was lower than
59.26% in patients with negative expression of RNF2 (P<0.05), the 3-year OS rate in patients with positive expression of RNF6 was
47.06%, which was lower than 63.41% in patients with negative expression of RNF6 (P<<0.05). Multivariate Cox regression analysis
showed that TNM stage IIIA, lymph node metastasis, positive expression of RNF2 and positive expression of RNF6 were risk factors for
prognosis of patients with esophageal carcinoma (P<<0.05). Conclusion: The positive expression rates of RNF2 and RNF6 increased in

esophageal carcinoma tissues, and they are related to tumor diameter, differentiation degree, TNM stage, lymph node metastasis, and low

survival rate. RNF2 and RNF6 may participate in the malignant progression of esophageal carcinoma through EMT.
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Table 1 Comparison of RNF2 and RNF6 positive expression rates between esophageal cancer tissues and adjacent cancerous tissues [n(% )]

Groups n RNF2 RNF6
Esophageal cancer tissues 162 106(65.43) 119(73.46)
Adjacent cancerous tissues 162 41(25.31) 50(30.86)
x* value 52.612 48.196
P value 0.000 0.000
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22 BEEARATESHLS EMT HXEAMRERIERILE FHPE Rk R T 55 41 41 (P<<0.05) , E-cadherin 5 1 FH 5
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*2 REBALAMEFHLR EMT X EBRERIZELLE [0(%)]

Table 2 Comparison of positive expression rates of EMT-related proteins in esophageal cancer tissues and adjacent tissues [n( % )]

Groups n E-cadherin N-cadherin Slug Snail
Esophageal cancer tissues 162 45(27.78) 95(58.64) 101(62.35) 113(69.75)
Adjacent cancerous tissues 162 92(56.79) 31(19.14) 26(16.05) 29(17.90)
x* value 27.937 53.195 72.845 88.459
P value 0.000 0.000 0.000 0.000
2.3 RNF2,RNF6 ik 5 EMT tHXZE B MHEXE Slug 1 Snail £ [ FHPER KRS IEM I (P<0.05), 5 E-cad-

B 44 RNF2 RNF6 4 [ FH MR A% 5 N-cadherin,  herin £ [ FHPE SRR R E A (P<0.05), W& 3,

#< 3 RNF2,RNF6 kit 5 EMT HHXEBMHEXRH(rs,P)
Table 3 Correlation coefficients between RNF2 and RNF6 expression and EMT-related proteins(rs, P)

RNF2 RNF6
Indexes
1, value P value r, value P value
E-cadherin -0.426 0.000 -0.382 0.001
N-cadherin 0.346 0.002 0.411 0.000
Slug 0.502 0.000 0.495 0.000
Snail 0.419 0.000 0.436 0.000

24 AEREESL RNF2 RNF6 RIZERFIGRFEFERES 55 MR ER<2 om, TNM 73] I~ g iy
2453 JEALZL(P<<0.05), ARV AFHE o B2 7R (A i 4141

iR AR =2 em fIREE 20 AL TNM 7330 THA J1 MR EL45%,  RNF2 RNF6 & ([ R IA R L E 7 Lgit# 2L (P>
e A R AL 4P RNF2 RNF6 3 H YRR R e TRME  0.05), W3k 4.
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Table 4 Comparison of differences in RNF2 and RNF6 expression among different clinical pathological features in esophageal cancer tissue

Clinical pathological RNF2 protein RNFG6 protein
n » . +” value P value » . +” value Pvalue
features positive expression( % ) positive expression( % )
Age 1.996 0.158
>60 years 79 56(70.89) 2.028 0.154 62(78.48)
<60 years 83 50(60.24) 57(68.67)
Gender 0.641 0.423
Male 95 60(63.16) 0.525 0.469 72(75.79)
Female 67 46(68.66) 47(70.15)
Pathological type 0.584 0.445
Quamous cell
. 151 98(64.90) 0.278 0.598 112(74.17)
carcinoma
Others 11 8(72.73) 7(63.64)
Tumor diameter 4.768 0.029
<2cm 102 58(56.86) 8.941 0.003 69(67.65)
=2cm 60 48(80.00) 50(83.33)
Degree of
29.043 0.000
differentiation

Highly differentiated 23 9(39.13) 14(60.87)
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Medium
40 22(55.00) 13.626 0.001 18(45.00)
differentiated
Poorly differentiated 99 75(75.76) 87(87.88)
TNM stage 15.621 0.000
Stage [ 41 20(48.78) 25(60.98)
Stage 1T 53 35(66.04) 7.787 0.020 27(50.94)
Stage 1A 68 51(75.00) 57(83.82)
L h node
vmp 4.399 0.036 4.426 0.035
metastasis
Yes 55 42(76.36) 46(83.64)
No 107 64(59.81) 73(68.22)
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Fig.l Survival curve of patients with esophageal cancer with different RNF2 and RNF6 expression
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Table 5 Univariate and multivariate Cox regression analysis on the prognosis of patients with esophageal cancer

Univariate Cox regression Multivariate Cox regression

Variables Assignment
HR(95%CI) P value HR(95%CI) P value
Age 0=<60 years, 1=>>60 years 1.384(0.817~2.345) 0.513 - -
Gender 0=Female, 1=Male 1.527(0.716~3.253) 0.695 - -
Pathological type 0=Other, 1=Quamous cell carcinoma  1.067(0.966~1.179) 0.782 - -
Tumor diameter 0=<2cm, 1==2cm 1.145(0.906~1.445) 0.853 - -
Degree of 0=Medium and Highly differentiated,
differentiation 1= Poorly differentiated 1.531(1.009~2.324) 0.033 1.344(0.769~2.350) 0.095
TNM stage 0=Stage I-II, 1=Stage IITA 1.428(1.137~1.792) 0.006 1.754(1.048~2.937) 0.013
Lymph node metastasis 0=No, 1=Yes 1.902(1.088~3.325) 0.013 1.597(1.160~2.198) 0.023
RNF2 0=Negative, 1=Positive 1.680(1.056~2.674) 0.003 1.385(1.119~1.715) 0.006
RNF6 0=Negative, 1=Positive 1.540(1.108~2.141) 0.008 1.667(1.107~2.511) 0.010
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