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[ Abstract] Background and purpose: Tumor-infiltrating regulatory T cells (Tregs) play an important role in
the development of various cancers, Epithelial-mesenchymal transition (EMT) is a key step toward cancer metastasis,
but the interaction between Tregs and EMT has not yet been evaluated. We aimed to investigate the relationship of
FoxP3+ Tregs and epithelial-mesenchymal transition (EMT) in hepatocellular carcinoma (HCC) and to determine the
clinical significance of Tregs. Methods: Seventy-four sets of patient-matched tumors and twenty sets of peritumoral
tissues were obtained during curative resection for HCC. The expression of FoxP3, E-cadherin, Vimentin protein and
Snail mRNA was detected by immunohistochemistry and in situ hybridization histochemistry in formalin-fixed and
paraffin-embedded tissues. Results: The average number of intratumoral Tregs was significantly higher than that in
corresponding peritumoral tissues [9.7 (3.8-20.2) vs 1.4 (0.5-4.2), respectively; P<0.01]. The number of intratumoral
Tregs was positively correlated with potal vein tumor thrombus and microvascular invasion (£<0.05). Increased number
of intratumoral Tregs was significantly associated with decreased rates of recurrence-free and overall survival (P<0.05,
P<0.01). There was a significant negative correlation between E-cadherin and the other EMT-related markers (Vimentin:
r=-0.572, P<0.01, Snail: =-0.597, P<0.01). Increased number of intratumoral Tregs was characterized by increased
expression of EMT-related proteins (Vimentin: »=0.598, P<0.01; Snail: 7=0.423, P<0.05) and loss of E-cadherin
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expression(r=-0.513, P<0.05). Conclusion: Intratumoral infiltration by Tregs is closely related to metastasis and EMT

in HCC, FoxP3+ Tregs may be a potential prognostic indicator for HCC patients.
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Fig.1 Expression of FoxP3 in HCC and peritumoral tissues

(Elivision,*400)
A. FoxP3 exhibited distinct nuclear stammg in a surgical specimen
of less differentiated HCC; B: FoxP3" regulatory T cells in the stroma
of HCC; C: Only a small number of FoxP3+T cell were found in
the perltumoral tissues; D: There were no FoxP3+ expression in the
peritumoral tissues.
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£ 1 HCCHTregstIHESBEMARESHEIX R
Tab.1 Relationship of FoxP3"Tregs and clinicopathologic
characters of 74 HCCs

Tregs )

Clinical character - X P value
High Low
Gender 2.008 0.156
Male 34 32
Female 2 6
Age/year 0.196 0.658
=46 17 16
<46 19 22
Tumor size/cm 3.409 0.065
=5 20 13
<5 16 25
Multiple tumors 0.089 0.766
Yes 13 15
No 23 23
Grade 2.060 0.151
I+ 23 30
+1v 13 8
UICC stage 3.425 0.064
[+1 15 24
+1v 21 14
HBs antigen 2.154 0.142
Yes 24 31
No 12 7
Cirrhosis 0.571 0.450
Yes 23 21
No 13 17
Serum AFP/ng-mL” 0.892 0.345
=350 21 18
<350 15 20
Microvascular invasion 4.800 0.028
Yes 18 9
No 18 27
Major vascular invasion 6.504 0.011
Yes 21 11
No 15 27
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Fig. 2 Correlation between Tregs and the rates of recurrence-free and overall survival

A: Increased number of intratumoral Tregs were significantly associated with decreased rates of recurrence-free (x°=6.251, P=0.012); B: High
level of Tregs were associated with decreased rates of overall survival (y’=8.001, P=0.005).
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Fig.3 Expression of EMT-related markers (E-cadherin, vimentin and Snail) in HCC

A: FoxP3 (Elivision, x400); B: Vimentin (Elivision, x200); C: Snail (ISH, x200); D and E: E-cadherin (Elivision, x200); F: Snail (ISH, x200).
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