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Abstract: [ Objective] To elucidate the expression patterns of CYHR1 in colorectal cancer (CRC) and its regulatory
role in tumour cell proliferation and metastasis—related phenotypes. [ Methods] Expression differences of CYHR1 between

colorectal cancer tissues and adjacent normal tissues were analyzed using data from The Cancer Genome Atlas (TCGA)
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database, and the association between CYHR1 expression and patient survival was evaluated. A CRC cell model with
CYHRI overexpression was established, and changes in the expression of related molecules were verified by quantitative
real-time PCR (qRT-PCR). Cell proliferation and metastatic potential were assessed using MTT assays, colony formation
assays, and Transwell migration and invasion assays to evaluate the effects of CYHR1 and MALAT1 on CRC cell
proliferation and migration/invasion, including combined intervention experiments. [ Results] Database analysis revealed
that CYHRT1 is significantly overexpressed in CRC tissues, and that this overexpression is significantly associated with
poorer overall survival. Compared with normal control cells, mRNA expression levels of CYHR1 were markedly elevated in
CRC cell lines (HCT116, RKO, etc.) (P=0.002; P=0.006). Functional experiments demonstrated that CYHR1
overexpression significantly promoted the proliferation (P<<0.001), colony formation (P<0.001), migration (P=0.002)
and invasive capacity (P=0.002) of HCT116 cells; whereas knockdown of either CYHR1 or MALAT]1 inhibited CRC cell
proliferation and reduced their migration (P=0.006) and invasive capacity (P=0.006). In the context of CYHR1
overexpression, combined knockdown of MALATI partially reversed the promotional effect of CYHR1 on CRC cell
proliferation, migration and invasion (P<0.001; P=0.001). Mechanistic studies further revealed that CYHRI
overexpression upregulates MALAT1 mRNA expression levels (P<0.001) , whilst CYHR1 knockdown leads to
downregulation of MALAT1 expression (P<<0.001) ; MALATI knockdown likewise downregulates CYHR1 expression,
suggesting a mutually reinforcing positive regulatory relationship between the two. Furthermore, CYHR1 can activate the
IL-6/STAT3 signalling axis, whilst knockdown of IL-6 or STAT3 inhibited the upregulation of MALAT1 expression by
CYHR1 (P=0.031; P=0.006). [Conclusion] CYHRI is abnormally overexpressed in colorectal cancer and is closely
associated with poor prognosis. CYHR1 may promote the proliferation, migration, and invasion of colorectal cancer (CRC)
cells by activating the IL-6/STAT3/MALAT1 axis.
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A: The SangerBox web platform (http://vip.sangerbox.com/home.html) analyzed the differential expression of the CYHR1 gene between normal and

tumor samples across various tumors in the TCGA database; B: Using the TCGA database within the SangerBox platform, we analyzed CYHRI

expression in colorectal cancer tumor samples versus adjacent non—cancerous tissue; C: The Kaplan—Meier platform (https://kmplot.com/analysis/) was

employed to examine the relationship between CYHR1 expression levels and patient survival in colorectal cancer patients. * P <0.05;# P <0.01;* P <

0.001.
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Fig.1 Expression of CYHRI1 in colorectal cancer and its relationship with survival in colorectal cancer patients
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A: qRT-PCR detection of endogenous CYHR1 mRNA expression levels in different cell types; B: qRT-PCR detection of CYHR1 mRNA

expression levels to validate CYHR1 plasmid transfection efficiency in colorectal cancer cell lines; C: Analysis of the relationship between MALAT1

expression and patient survival in colorectal cancer using the Kaplan—-Meier survival curve analysis platform; D: qRT-PCR detection of CYHR1 and

MALATI expression in the colorectal cancer cell line HCT116; E: Detection of CYHR1 and MALAT1 mRNA expression levels in the colorectal cancer

cell line HCT116 after transfection with CYHR 1-targeting interference fragments; F: qRT-PCR detection of the knockdown effect of MALATI in the

colorectal cancer cell line HCT116; G: Detection of the expression of MALAT1 and CYHR1 in the colorectal cancer cell line HCT116 after transfection
with MALAT1~targeting interference fragments. n=3, * P <0.05;** P <0.01;*** P <0.001.
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Fig.2 CYHRI1 and MALAT1 expression exhibit positive feedback regulation
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A: MTT assay verifying the effect of CYHR1 overexpression on colorectal cancer cell proliferation; B: MTT assay verifying the effect of targeted

CYHRI knockdown on colorectal cancer cell proliferation; C: MTT assay verifying the effect of targeted MALAT1 knockdown on colorectal cancer cell
proliferation; D: EGFP-CYHRI overexpression effect in colorectal cancer cells; E: Knockdown efficacy of CYHR1 in colorectal cancer cells; F: Effect of
MALATI knockdown in colorectal cancer cells; G=H: MTT assay verifying the effect of co—overexpressing CYHR1 and knocking down MALATI on
colorectal cancer cell proliferation capacity and quantitative analysis of results; I-]J: Clonogenic assay verifying the effect of co—overexpressing CYHR 1
and knocking down MALAT1 on cell clonogenic capacity and quantitative analysis of results. Scale bar=5 mm. n=3, * P <0.05;** P <0.01; *** P <
0.001.
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Fig. 3 CYHRI1 promotes proliferation and clonogenic formation of colorectal cancer cells by regulating MALAT1

expression
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Fig.5 CYHRI regulates MALAT1 expression by activating the IL-6/STAT3 axis
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