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Abstract Objective To explore the expression pattern of TEX11 in colorectal cancer (CRC) and its correlation with clinicopathological
characteristics , the immune microenvironment , and patient prognosis. Methods The Cancer Genome Atlas (TCGA) and Gene Expression
Omnibus (GEO) databases were used to analyze the expression levels of TEX11 in CRC and its relationship with the overall survival (0S)
of patients. The independent effect of TEX11 expression on prognosis was assessed using a Cox regression model and its correlation with
OS was evaluated. CIBERSORT was used to analyze immune cell infiliration and its association with TEX11,and to investigate the diffe-
rential expression and correlation of TEX11 expression with immune checkpoint genes. Gene Ontology (GO), Kyoto Encyclopedia of Genes
and Genomes (KEGG ), and Gene Set Enrichment Analysis (GSEA) were used to analyze the potential functions and gene set enrichment of
TEXT11. In addition, 139 samples from patients with CRC were collected from our hospital ,and the correlation between TEX11 expression
and clinicopathological characteristics as well as immune cell infiltration was assessed using tissue microarray and immunohistochemistry
(IHC). Results  Bioinformatic analysis revealed that TEX11 expression was lower in CRC tissues than in adjacent non-tumor tissues

and was associated with OS (P < 0.05). CIBERSORT analysis showed a significant correlation between its expression and the infiltration
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of immune cells,such as plasma cells, macrophages, and natural killer (NK) cells. GO,KEGG,and GSEA revealed the involvement of

TEX11 in pathways related to immune regulation, metabolism, and the immune microenvironment. IHC staining of 139 tissue microarray

samples from our hospital confirmed low expression levels of TEX11,which was associated with age,depth of invasion, maximum tumor

diameter,and CD138" plasma cell infiltration (P < 0.05). Furthermore , TEX11 expression significantly correlated with immune check-
points such as PD-1,TIM-3,CTLA-4,CD80,and PD-L1. Conclusion TEXI11 is an important immune regulatory factor in CRC, and its

expression is closely related to the tumor immune microenvironment and patient prognosis.

Keywords colorectal cancer; TEX11; immune microenvironment; immunotherapy target
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A, differential expression analysis of TEX11 in TCGA database; B, analysis of high and low expression differences in GSE9348; C, IHC staining of TEX11

in tumor tissues and matched normal tissues ( x 10). *##P < 0.001.
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Fig.1 Expression of TEX11 in CRC tissue samples
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A, survival data analysis of TCGA database; B, survival data analysis of the GSE39582 dataset in the GEO database.
E2 TEX11 mRNARRIZHEETERIF
Fig.2 TEX11 mRNA high-expression group patients are associated with better prognosis
F1 BEZERMEZEZCoxEARHER
Tab.1 Results of univariate and multivariate Cox regression analysis
Univariate analysis Multivariate analysis
Characteristic
HR 95%CI P HR 95%CI P
Sex 0.961 0.676-1.365 0.824 - - -
Age 1.029 1.013-1.045 <0.001 1.078 1.052-1.105 <0.001
T stage 0.499 0.258-0.964 0.039 0.666 0.280-1.582 0.357
N stage 0.394 0.257-0.964 <0.001 2.169 0.637-7.382 0.215
M stage 0.195 0.122-0.314 <0.001 0.226 0.124-0.412 <0.001
AJCC stage 0.343 0.220-0.537 <0.001 0.228 0.058-0.901 0.035
TEX11 1.665 1.148-2.414 0.007 2.816 1.682-4.713 <0.001

23 CRCAZPTEX1 1R Sl AE IR OC 5

139f|CRCA F TEX 1R 35 5 i ARk BRI 7Y
FHIEE BT 4S J TR  TEX T VR 5k S54RI R IR
J3E T e e KA AH G (P < 0.05), HLIIRER A4 IR
e VR 184 T e R e K AR 3 K, $RRTEX 17T g 5
CRCIFE ML FEAR G . W2,

2.4 TEX113%IK 5 Gufe 4 i i i AH G
CIBERSORT 3 #r 45 2R (KI3A) /R, TEX113%
K55 Z2 b G 0 A L T 0 2 AR OG : SR A |
M /M2 1EAH G, 5 F W40 BEMOSE fAH ¢, 32
ZRTEX 11 7] GE1 12 1845 350 6 4 i 5% 1 CR C AR 2 T 34
5. GOFIKEGG 44 (K138 .3C) 7w, TEX1 1,
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Tab.2 Association between TEX11 expression and clinicopathological features in patients with CRC [n (%) ]

TEX11 expression

Characteristic X : p
Low (n=73) High (n = 66)

Age 4.131 0.042
>55 years 50(68.50) 55(83.33)
<55 years 23(31.50) 11(16.67)

Sex 0.025 0.874
Male 43(58.90) 38(57.58)
Female 30(41.10) 28 (42.42)

Ki-67 1.769 0.184
>60% 49(67.12) 51(77.27)
<60% 24(32.88) 15(22.73)

Invasion depth 5.582 0.018
-1 25(34.25) 11(16.67)
m-1v 48(65.75) 55(83.33)

Differentiation degree 0.957 0.328
Low 8(10.96) 11(16.67)
High 65(89.04) 55(83.33)

TNM stage 1.174 0.279
I-1 41(56.16) 31(46.97)
m-1v 32(43.84) 35(53.03)

Microsatellite status 0.063 0.801
MSS 69 (94.52) 63 (95.45)
MSI 4(5.48) 3(4.55)

Lymph node metastasis 1.080 0.299
Yes 29(39.73) 32(48.48)
No 44(60.27) 34(51.52)

Tumor size 4919 0.027
=4.5cm 19(26.03) 29(43.94)
<4.5 cm 54(73.97) 37(56.06)

Tumor location 2.871 0.090
Rectum 57(78.08) 43(65.15)
Colon 16(21.92) 23(34.85)

Vascular/nerve invasion 0.003 0.955
Yes 18 (24.66) 18(27.27)
No 55(75.34) 63(72.73)

2.5 TEX1173K 55246 A s i AH G PDCD1.CD274 .PDCDILG2 . CTLA4 .CD80.LAG3 .

H WS B2 T R R, STEXTI mRNAE;  TIGIT .HAVCR2f# 65 B3 RAG, L4,
FEIRH A FE, TEXTT mRNAM 75 35 2H v f 28 46 25 5
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A, CIBERSORT analysis of the correlation between high and low expression of TEX11 and infiltration levels of multiple immune cell types; B, GO and KEGG

enrichment analysis ; C, GSEA hallmark analysis; D,CD4",CD8",CD138",and CD163" expressions in CRC ( x 10). *P < 0.05;%%P < 0.01 ; #¥*P < 0.001.
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Fig.3 Correlation and enrichment analysis of TEX11 expression and immune cell infiltration in CRC
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Tab.3 Correlation analysis between TEX11 and immune cell markers [n (%) ]

TEX11 expression

Ttem X’ P
Low (n=73) High (n = 66)
CD4* 1.792 0.181
Low 60(82.19) 48(72.73)
High 13(17.81) 18(27.27)
CD8* 0.050 0.823
Low 29 (39.73) 25(37.88)
High 44 (60.27) 41(62.12)
CD138" 5.902 0.015
Low 27(36.99) 28(42.42)
High 46(63.01) 38(57.58)
CD163" 1.769 0.184
Low 24(32.88) 15(22.73)
High 49(67.12) 51(72.27)
B8 Low group E3 High group
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Fig.4 Bioinformatics analysis results
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