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Tim-3 expression on T cell surface in patients with esophageal cancer and its clini-
cal significance

ZHENG Yujia’, YANG Huiyun*”, WU Qian’, WANG Dan’, ZHANG Zhen®, ZHAO Song‘, QI Yu‘, ZHANG Yi*, HUANG Lan’(a. Bio-
therapy Center of the First Affiliated Hospital; b. College of Life Sciences; c. Thoracic Surgery of the First Affiliated Hospital, Zheng-
zhou University, Zhengzhou 450052, Henan, China)

[Abstract] Objective: To investigate the expression of Tim-3 on the surface of T cells in patients with esophageal cancer, and to ex-
plore its clinical significance. Methods: Fresh tumor tissues, paracancerous tissues, and peripheral blood were collected from 25 pa-
tients with esophageal cancer at the first affiliated Hospital of Zhengzhou University from September 2016 to April 2018. Peripheral
blood from 10 healthy subjects was also collected during the same time period. The expressions of Tim-3, early apoptotic molecules and
intrinsic factors in tumor tissues and peripheral blood PBMCs of 25 esophageal cancer patients were determined by flow cytometry.
Also, the correlation between Tim-3" T cell proportion and pathological parameters was investigated. The expression of Tim-3 in tu-
mor tissues and paracancerous tissues was detected by fluorescence quantitative real-time polymerase chain reaction (QPCR). TCGA
database was used to further verify the expression of Tim-3 in tumor tissues and paracancerous tissues, as well as its relationship
with prognosis. Results: Tim-3 expression on T cells was higher in tumor tissues from esophageal cancer patients (P<0.01). Tim-3"
T cell function was in an exhausted status(P<0.05 or P<0.01), and the expression of Tim-3 on the surface of T cells in esophageal can-
cer microenvironment was closely related to lymph node metastasis and clinical staging (all P<0.01). Conclusion: Taken together, Tim-
3 expression on the surface of T cells could induce T cell dysfunction in patients with esophageal cancer, suggesting that Tim-3 may
serve as a potential therapeutic target for esophageal cancer.
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Fig. 1 Tim-3 expression on the surface of T cells in PBMC and TIL of patients with esophageal cancer
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Fig. 2 Secretion of IFN-y from Tim-3" CD3" T cells was
significantly lower than that from Tim-3CD3'T cells
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Fig. 5 Expression of Tim-3 gene in tumor tissues and its correlation with prognosis

Tim-3 5258 — A L k7 302, 7 iR ke 2E
RIEPRIFEZEMIEH. CHEIFEER, Tim-3 785
(RN RN R b M D S i R SR ST G
I H2x (e sk e it g o AE R o, 38 H Tim-3 F44
(rdsr AT LACSCHE T 4RI A DI RE , To il 2 M A SR 2
PR AN SEEG 5 CAF BUE L. HK T Tim-3 £ B EE
BB BRI SR D, AR ST EARTT T Tim-3 76 118 i
FEE AN T I R AR 5 R T 400 L R A R D B i

PR

ARBPF 9 3 3 A W e R A L v A e 4
21 TIL K 1H Tim-3 193K IA 1 BRI, Tim-3 7 il 8
OB TR TR IA N m . RN R, SHFEA
A0 ) T A0 RAR LY, & A T 40 1Y) Tim-3
A = . I H qPCR 45 A & TCGA $ ¥ i #41IF 52
Tim-3 (1) 5 Kl ik 7K V75 38 4 23 b i 108 55 4 21
IX Se K4 2% B Tim-3 76 Mg 2 A A RIS .



316 -

HR [ R 2R iR YT AR K, 2019, 26(3)

N T 25 TR Tim-3 3k 1= T T 41 i o Ag
()52 M), S — 25 A6 W00 B P R - Y R0 4T B o 1 A
B, 25 R B Tim-3"7 T 40 IFN-y {50 Wh e 1 T F%
BT hR EY Annexin V R IEIE L . IFSE Tim-3
T B i R 10 T 4l M SR T R0k Hh 2 3 850 T 40 i 1)
DhReds = , dh i R FE S sl E A . E— 20t
7 CD3" T 40 il 22 11 ¢35 Tim-3 568 J g K/ K
I8 43 T 96 2R 5 o T 9 el R B0 3O A e )RR
i 988 5 24 855 HH CD3* T 41 i 3% T Tim-3 1) & 18 7K °F
T

Zx BT, Tim-3 £ £ B 8% CD3'T 40 ik i
Fak S, Tim-3 £ CD3 T4 R IR IE S FET
Y H ThRe #E8 , I H 5 8 s o 22 4 191 89 12 A
K, P78 Tim-3 7 fg Bh 8 & e B H R Z 6T 1)
BN

(& £ xx #]

[1] HE Z, LIU Z. Efficacy of endoscopic screening for esophageal can-
cer in China (ESECC): design and preliminary results of a popula-
tion-based randomised controlled trial[J]. Gut, 2019, 68(2): 198-
206. DOI:10.1136/gutjnl-2017-315520.

[2] GAVIN A T, FRANCISCI S, FOSCHI R, et al. Oesophageal cancer
survival in Europe: a EUROCARE-4 study[J]. Cancer Epidemiol,
2012, 36(6): 505-512. DOI:10.1016/j.canep.2012.07.009.

[3] DI PIETRO M, CANTO M I, FITZGERALD R C. Endoscopic man-
agement of early adenocarcinoma and squamous cell carcinoma of
the esophagus: screening, diagnosis, and therapy[J]. Gastroenterolo-
gy, 2018, 154(2): 421-436. DOI:10.1053/j.gastro0.2017.07.041.

[4] MIRZAEI R, SARKAR S, YONG V W. T cell exhaustion in glio-
blastoma: intricacies of immune checkpoints[J]. Trends Immunol,
2017, 38(2): 104-115. DOI:10.1016/}.it.2016.11.005.

[5] THOMMEN D S, SCHUMACHER T N. T cell dysfunction in cancer
[J]. Cancer Cell, 2018, 33(4): 547-562. DOI:10.1016/j.ccell.2018.
03.012.

[6] MCKINNEY E F, SMITH K G. T cell exhaustion and immune-medi-
ated disease-the potential for therapeutic exhaustion[J]. Curr Opin
Immunol, 2016, 43(1): 74-80. DOI:10.1016/j.c0i.2016.09.005.

[7] WORONIECKA K, CHONGSATHIDKIET P. T-cell exhaustion sig-

natures vary with tumor type and are severe in glioblastoma[J]. Clin

Cancer Res, 2018, 24(17): 4175-4186. DOI:10.1158/1078-0432.ccr-
17-1846.

[8] MONNEY L, SABATOS C A, GAGLIA J L, et al. Thl-specific cell
surface protein Tim-3 regulates macrophage activation and severity
of an autoimmune disease[J]. Nature, 2002, 415(6871): 536-541.
DOI:10.1038/415536a.

[9] GRABMEIER-PFISTERSHAMMER K, STECHER C, ZETTL M,
et al. Antibodies targeting BTLA or TIM-3 enhance HIV-1 specific
T cell responses in combination with PD-1 blockade[J]. Clin Immu-
nol, 2017, 183(2): 167-173. DOI:10.1016/j.clim.2017.09.002.

[10] GEFEN T, CASTRO I, MUHAREMAGIC D, et al. A TIM-3 oligo-
nucleotide aptamer enhances T cell functions and potentiates tumor
immunity in mice[J]. Mol Ther, 2017, 25(10): 2280-2288. DOI:
10.1016/j.ymthe.2017.06.023.

[11] LYON A R, YOUSAF N, BATTISTI N M L, et al. Immune check-
point inhibitors and cardiovascular toxicity[J]. Lancet Oncol, 2018,
19(9): 447-458. DOI:10.1016/s1470-2045(18)30457-1.

[12] ANDERSON A C, JOLLER N, KUCHROO V K. Lag-3, Tim-3, and
TIGIT: Co-inhibitory receptors with specialized functions in im-
mune regulation[J]. Immunity, 2016, 44(5): 989-1004. DOI: 10.
1016/j.immuni.2016.05.001.

[13] GRANIER C, DARIANE C, COMBE P, et al. Tim-3 expression on
tumor-infiltrating PD-1(+)CD8(+) T Cells correlates with poor clini-
cal outcome in renal cell carcinoma[J]. Cancer Res, 2017, 77(5):
1075-1082. DOI:10.1158/0008-5472.can-16-0274.

[14] GAO J, QIU X, LI X, et al. Expression profiles and clinical value of
plasma exosomal Tim-3 and Galectin-9 in non-small cell lung can-
cer[J]. Biochem Biophys Res Commun, 2018, 498(3): 409-415.
DOI:10.1016/j.bbrc.2018.02.114.

[15] LI F, LI N, SANG J, et al. Highly elevated soluble Tim-3 levels cor-
relate with increased hepatocellular carcinoma risk and poor surviv-
al of hepatocellular carcinoma patients in chronic hepatitis B virus
infection[J]. Cancer Manag Res, 2018, 10(11): 941-951. DOI: 10.
2147/cmar.s162478.

[16] ZHOU G, SPRENGERS D, BOOR P P C, et al. Antibodies against
immune checkpoint molecules restore functions of tumor-infiltrat-
ing T cells in hepatocellular carcinomas[J]. Gastroenterology, 2017,
153(4): 1107-1110. DOI:10.1053/j.gastro.2017.06.017.

[Yis HEA] 2018-12-06
[ASCHREE] TR

(&= HER] 2019-02-01



