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[ ZE] B89 WEH AL CHIEEE Z SA(C-type lectin 5A, CLECSA) 5 R, 45 5 H 5 MR8 15 8 S 92 41 Bl Cumor-
infiltrating immune cell, TIL) 158 R A% B 48 38 UG IISEMR . Foik : 25 T 25 R 20 13 (The Cancer Genome Atlas, TCGA) 4L
R, 4% RNA J7 4145008 H (¥ CLECSA 3RIA7KF, 44 B4R 40 CLECSA mRNA =R is AR R IA 2, /T CLECSA mRNA
1E B AL RIBFITG OC R WO Fg I8 R 2= B 8 R e A= A A 2 2004 47 3 H—2009 4 12 A 432 TR 145 ) B 8 #4121
SRR, b 55 1014, 2o 4481, % (60.6+11.2) %, 36 B To i B R LUWE AT . 22 502 H 24K 2% (immunohistochemistry,
THC et 75715: 53 T CLECSA 35 [ 3R08 5 I PRAFFAE R TS 1) 98 & s S TIMER 2.0 A1 CIBERSORT %47 %6 % CLECSA mRNA
FIE 5 TIL A28 AT FIAR DM AT VP4l s SR 2 58 409% 2H 21k 2 (multiplex immunohistochemistry mIHC) 77 7246 01 4. 7% 41 il
TEPRFREE T 20 A , o AR W5 B WS B B 45 SR AT IR R . S5 5R . B 42U ) CLECSA mRNA Rk KV 538 & T 1E% 8
FEAZ, IHCE R IR, CLECSA £ 83 4 g A [A] B ibk R 40 il rh 3545 2k, B 4123 CLECSA 13814 (27/36, 75.0%) 0. %
TR B R 41(13/36,36.1%, P < 0.05), T H I @ik 5 B E# TS RIGHG. 2 HEDE RRY, CLECSA IKRIEF
BT TNM 43 W2 B i BB TS AT B R 2R . ZE M5 B2 00 i 2 mTHC B6IE 3532 B, CLECSA 3Rk /K5 TIL f3 i 2
B 2 IEAASE, H CLECSA & iE 44 CD4* T.CD8' T.CD45RO* . FOXP3' T.PD1* Al PDL1 4 il 182 18 /K °F & 2 i TR £k
(P#)<0.05). ZEit: CLECSA Bl 15 TILRE S5 B ik e, sk 3R U TS , A RN B a7 (3T
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Clinical significance of CLEC5A expression in gastric cancer and its correlation with tumor

infiltrating immune cells
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Oncology, Affiliated Hospitalof Nantong University, Nantong 226000; ’Department of General Surgery, Nanjing
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[Abstract] Objective: To investigate the expression of C -type lectin SA (CLEC5A) in gastric cancer tissues and explore its
relationship with tumor-infiltrating immune cells (TILs) as well as its prognostic impact on gastric cancer patients. Methods: Based on
The Cancer Genome Atlas (TCGA) database, gastric tumor samples were divided into CLECSA mRNA high - expression and low -
expression groups according to RNA sequencing data, and the association between CLEC5A mRNA expression and prognosis in gastric
cancer was analyzed. Tissue microarrays from 145 gastric cancer patients (101 males and 44 females, mean age 60.6+11.2 years)
who underwent surgery between March 2004 and December 2009 in the Affiliated Hospital of Nantong University Biobank were
collected, with 36 non-cancerous gastric mucosal tissues as controls. Imnmunohistochemistry (IHC) was performed to evaluate CLEC5A
protein expression and its association with clinical characteristics and prognosis. TIMER 2.0 and CIBERSORT databases were
[(EE€WE] B b /R BiaX HAREEE S (2021D01B12) s Higm4E /K A XK i AlH A THRITR B (2024D14012)
JHAEEH (Corresponding author) , E-mail: ywm15389931818@163.com(ORCID: 0009-0007-3899-0133) ; MingleiZhang0813@163.com
(ORCID:0009-0000-9638-9919)
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applied to evaluate the correlation between CLEC5A mRNA expression and immune infiltration levels of TILs. Multiplex
immunohistochemistry (mIHC) was employed to detect immune cell distribution in the tumor microenvironment and validate the
bioinformatics analysis results. Results: CLEC5A mRNA expression levels were significantly higher in gastric cancer tissues compared
to normal gastric mucosa. IHC results showed that CLEC5A was expressed in both tumor cells and stromal lymphocytes, with
significantly higher expression in gastric cancer tissues (27/36, 75%) than in normal gastric mucosa (13/36, 36.1%, P < 0.05). High
CLECSA expression was associated with better patient prognosis. Multivariate analysis indicated that low CLEC5A expression and
advanced TNM stage were independent risk factors for poor prognosis in gastric cancer patients. Both bioinformatics analysis and
mlHC validation demonstrated that CLEC5A expression levels were positively correlated with TIL infiltration, and the high CLEC5A
expression group exhibited significantly increased infiltration of CD4" T cells, CD8" T cells, CD45RO" cells, FOXP3* T cells, PD1*
cells and PDL1" cells compared to the low-expression group (all P < 0.05). Conclusion: CLEC5A may participate in gastric cancer

progression by regulating TIL infiltration, and its high expression suggests better prognosis, potentially serving as a novel therapeutic

target for gastric cancer immunotherapy.

[Key words] gastric cancer; CLEC5A; prognosis; tumor-infiltrating immune cells
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A': Gastric cancer (GC) patient datasets were downloaded from TCGA included 375 tumor tissues, and the mRNA expression of CLEC5A in

GC tissues was significantly higher than that paracancerous normal samples (n=407). B: Kaplan-Meier analysis showed CLEC5A expression was not

correlated with prognosis (n=407). C: Representative IHC results of CLEC5A expression in normal gastric mucosal tissues and GC tissues. al: Normal

gastric mucosal tissues showed different degrees of CLECS5A staining. a2, a3: The staining scores of normal gastric mucosal tissues and lymphocytes

were determined by the automatic reading system. b1: GC tissues showed different degrees of CLECSA staining. b2, b3 : The staining scores of GC

tissues and TILs were determined by the automatic reading system. al, b1: Original image for scanning recognition(scale bar=50 pum). D: Survival analysis

of GC patients according to CLEC5A expression by Kaplan-Meier analysis. GC patients with higher CLEC5A expression in tumor cells (green line, 1)

have a better OS, compared with those with low or no CLEC5A expression in tumor cells (blue line, 0) (n=145). E: The OS was significantly better in

patients with early TNM stage compared with patients with advanced TNM stage (n=145).
E1l CLECSA#EBEHHRIARBEEFHEITEBENE

Figure 1 Expression of CLEC5A in GC and its prognostic value evaluated by survival curve
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Table 1 Relationship between CLECSA protein expression and clinicopathological parameters of GC patients [1n(%) ]

Staining of CLECS5A in tumor cells Staining of CLECSA in TIL
Low or no High Low or no High
Variable CLECSA  CLECSA p  CLECSA  CLECSA . p
score group  score group score group — score group
(n=31) (n=114) (n=34) (n=111)
Sex 0.032  1.000 0.085 0.832
Female 9(29.03) 35(30.70) 11(32.35)  33(29.73)
Male 22(70.97) 79(69.30) 23(67.65)  78(70.27)
Age 2731 0.145 0.736  0.427
<60 years 8(25.80) 48(42.10) 11(32.35)  45(40.54)
> 60 years 23(74.20) 66(57.90) 23(67.65)  66(59.46)
Laurén classification 0.476  0.541 0.198 0.767
Intestinal type (including mixed type ) 26(83.87)  100(88.50) 29(85.29)  97(81.18)
Diffuse type 5(16.13) 13(11.50) 5(14.71) 13(18.82)
Differentation 1.560 0.254 0.167 0.821
Well differentiated and moderately 7(23.33) 40(34.78) 11(32.35)  36(32.43)
differentiated
Poorly differentiated 18(60.00) 56(48.70) 15(44.12)  59(53.15)
Unknown 5(16.67) 19(16.52) 8(23.53) 16(14.41)
T stage 7.104  0.008 3.274 0.147
Tis and T1 0(0) 14(12.28) 1(2.94) 13(11.71)
T2 11(35.49) 21(18.42) 6(17.65)  26(23.42)
T3 and T4 20(64.52) 79(69.30) 27(79.41)  72(64.86)
N stage 7.566  0.020 7.201 0.027
0 7(22.58) 56(49.12) 8(23.53)  55(49.55)
1 8(25.81) 15(13.16) 7(20.59) 16(14.41)
2 16(51.61) 43(37.72) 19(55.88)  40(36.04)
3
M stage 1.408 0.585 1.586 0.470
MO 31(100.00) 109(98.61) 34(100.00) 106(95.50)
M1 0(0) 5(4.39) 0(0) 5(4.50)
TNM stage 2249  0.325 5.967 0.041
0-1 4(12.90)  29(25.44) 3(8.82)  30(27.03)
I 11(35.48)  37(32.46) 11(32.35)  37(33.33)
m-v 16(51.61) 48(42.00) 20(58.82)  44(39.64)
Her2 3.669 0.122 2.549 0.468
0 28(90.32)  88(77.19) 30(88.24)  86(77.48)
1 3(9.68) 16(14.04) 2(5.88) 17(15.32)
2 0(0) 10(8.77) 2(5.88) 8(7.20)
CEA 6.017 0.035 8.893 0.008
0 9(56.25) 58(84.06) 11(55.00)  56(86.15)
1 7(43.75) 11(15.94) 9(45.00) 9(13.85)

T: tumor size; N: lymph node metastasis; M: distant metastasis; TNM: tumor-node - metastasis; Her2: human epidermal growth factor receptor 2;

CEA: carcinoembryonic antige; HR: hazard ratio.

(P=0.002) .CEA /K (P <0.05) 5 & B EHis (P <0.001) & B BTG ER R ER G2,
K. B LRRRERIANZHESNE R TR, 2.3 CLEC5A mRNA %32 5 § /& 7 TILs 48 X &
CLECSA 3 A LR IA (P=0.007) 3% =1 1 TNM 43 31 TIMER2.0 45 5 & 7~ , CLEC5A mRNA [1] 75 & 1A
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Table 2 Univariate and multivariate analysis of prognostic factors for the 5-year OS of GC

. Univariate analysis Multivariate analysis
Variable
HR 95%Cl P HR 95%Cl P

Expression level of CLEC5A in cancer

High(n=114) 1.000

Low or no(n=31) 0.392 0.243-0.632 <0.001 0.439 0.242-0.797 0.007
Expression level of CLEC5A in TIL

High(n=111) 1.000

Low or no(n=34) 0.556 0.344-0.900 0.017 1.143 0.626-2.053 0.658
Age

< 60 years(n=56) 1.000

> 60 years(n=89) 1.239 0.780-1.969 0.363
Sex

Male(n=101) 1.000

Female(n=44) 1.565 0.933-2.626 0.090
Laurén classification

Intestinal type(n=127) 1.000

Diffuse type(n=18) 1.328 0.701-2.515 0.385 1.143 0.605-2.198 0.666
TNM stage

0-1I (n=81) 1.000

-1V (n=64) 2.362 1.678-3.325 <0.001 2.245 1.570-3.222 <0.001
T stage

Tis—T2(n=46) 1.000

T3-T4(n=99) 2.238 1.413-3.545 <0.001
N stage

0(n=63) 1.000

1-3(n=82) 1.785 1.380-2.308 <0.001
M stage

MO(n=140) 1.000

M1(n=5) 5.155 2.046-12.986 <0.001
CEA level

1(n=18) 1.000

0 or unknown(n=127) 2.392 1.202-4.758 0.011
Her2

0(n=116) 1.000

1-3(n=29) 1.066 0.840-1.354 0.599 1.086 0.846-1.393 0.519

1 NK 41 A MO 7Y 41 A M1 7R 4T L M2
TR 5 W 0T Vg R 4 R A A 20 i £ L 45 B
BEE (P <0.001, B 2B) . BhAh, M 561 B K 2
AN T 2 Fh G g5 40 M 2 TA) R AH B oG &R (B 2C) o T
WAZ S MY CD4 T 41 i 5 CD8 T 41 it % 1E AH 5%
(r=0.46) , WUiH B4 NK 41 i 5 i 1 b 7Y A48 o 1 52 1F
MRGE=0.31D),

24 CLECSAZ k(&5 F &P TILGMAXHE

2 mIHC 4% CLECSA & A R IA stk A,
IO G S A IR 7K~ AE CLECSA KR IA 2 2 [H]
B AEIEZE S o T8 Il R 2 230 8] 5 Ik E2 40 i o
CLECSA &5RiA20 CD4* T.CD45RO*.FOXP3" T.PD1"
I PDLI AR AIRIE AR B2 H5E 5 (P < 0.05, FE3.4) .
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A: CLECS5A expression level was significantly and positively correlated with the levels of infiltrating CD8" T cells (r=0.33, P < 0.001, macrophages
(r=0.391, P<0.001) , neutrophils (r=0.370, P<0.001) and myeloid dendritic cells (r=0.348, P<0.001) (n=415). B: Increased proportions of memory-
activated CD4" T cells (P=0.016) , resting NK cells (P<0.001) , MO macrophages (P<0.001) , M2 macrophages (P<0.001) , eosinophils (P<0.001) , and
neutrophils (P<0.001) were observed in the CLEC5A high expression group compared with the low expression group (n=375). C: The proportions of
different TILs subpopulations were moderately correlated (n=375).

El2 CLEC5A mRNA 3R& 5 TIL AR MES 47
Figure 2 Correlation between CLEC5A mRNA expression and TIL
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A: The relationship between CLECS5A protein expression and CD4 " T cells infiltration alteration in GC tissues. B: The relationship between
CLECS5A protein expression and CD8 " T cells infiltration alteration in GC tissues. C: The relationship between CLECSA protein expression and
CD45RO" cells infiltration alteration in GC tissues. D: The relationship between CLEC5A protein expression and FOXP3" T cells infiltration alteration
in GC tissues. E: The relationship between CLECS5A protein expression and CTLA4" cells infiltration alteration in GC tissues. F: The relationship
between CLECSA protein expression and PD1" cells infiltration alteration in GC tissues. G: The relationship between CLECS5A protein expression and
PDLI" cells infiltration alteration in GC tissues. 1: Low or no CLEC5A score group; 2: High CLEC5A score group.

El3 BEAAH CLECSAEARIZS TILRHNXR
Figure 3 The relationship between CLECSA protein expression and TIL infiltration alteration in GC tissues
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A: The relationship between CLEC5A protein expression and CD4" T cells infiltration alteration in interstitial lymphocytes. B : The relationship
between CLECSA protein expression and CD8" T cells infiltration alteration in interstitial lymphocytes. C: The relationship between CLECS5A protein
expression and CD45RO" cells infiltration alteration in interstitial lymphocytes. D: The relationship between CLECS5A protein expression and FOXP3" T
cells infiltration alteration in interstitial lymphocytes. E: The relationship between CLECS5A protein expression and CTLA4" cells infiltration alteration
in interstitial lymphocytes. F': The relationship between CLEC5A protein expression and PD1" cells infiltration alteration in interstitial lymphocytes.

G: The relationship between CLEC5A protein expression and PDL1" cells infiltration alteration in interstitial lymphocytes. 1: Low or no CLEC5A score

group; 2: High CLEC5A score group.
4 [EFRHEME T CLECSA ERRIES TILRFHXR

Figure 4 The relationship between CLECS5A protein expression and TILs infiltration alteration in interstitial lymphocytes
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