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Abstract ; Colorectal cancer (CRC) is a kind of malignant tumor with high incidence in the world, which has
complicated causes and poor prognosis. In recent years, Forkhead box Q1 ( FOXQ1) gene has been found to be
highly expressed in CRC as a nuclear transcription factor, which can control the transcriptional activity of
downstream genes. This study aims aims to explore the transcriptional regulation function of FOXQ1 in CRC cells

and search for its downstream genes. Methods of the study include 1) constructing constructing stable transfected
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CRC cell lines with knockdown FOX(Q1 gene, 2) applying RNA-seq to detect genes with significant differences in
expression level before and after FOXQ1, 3) assaying for the Transposase-Accessible Chromatin using sequencing
(ATAC-seq) for the determination of Chromatin accessibility in cells before and after FOXQ1 knockdown; and 4)
conducting a series of bioinformatics analysis on the RNA-seq and ATAC-seq data before and after FOX(Q1
knockdown to search for potential downstream genes of FOXQ1 in CRC. EI24, TLR2, and SMAD3 genes were
picked out using RNA-seq, which expressed significant difference. Through joint analysis of two cell lines
sequencing results, we found that after knocking down FOX(Q1, there there were 61 genes with enhanced chromatin
accessibility and up-regulation in both cell lines of DLD1 and SW480, and 70 genes with reduced chromatin
accessibility and down-regulated expression. E124, TLR2, and SMAD3 genes were located in the overlapping
analysis. The chromatin region of TLR2 and SMAD3 genes showed significant changes, while that of E124 gene did
not change significantly. Metabolic pathways enriched by EI24, TLR2, and SMAD3 genes were found by metabolic
pathway analysis. SMAD3 and TLR2 genes were significantly enriched in the Inflammatory Bowel Disease (IBD)
pathway, and EI[24 gene was significantly enriched in the p53 signaling pathway. Based on the changes in
chromatin accessibility and transcriptional levels, it was found that knocking down the FOXQ1 gene had a great
effect on the chromatin opening in CRC cell lines and it influenced the expression of downstream genes for FOX(Q1

transcriptional regulation. Genes that changed in SW480 and DLD1 after FOX(Q1 knockdown were found, which

provides a research basis for enriching the downstream regulatory network of FOXQ1 transcription factors.
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Table 1 shRNA primer sequences

The name of the primer

Base sequence (57103")

shRNA-A F
shRNA-A R
shRNA-B F
shRNA-B R
shRNA-C F
shRNA-C R

CCGGCTCCATCAAACGTGCCTTACTCGAGTAAGGCACGTTTGATGGAGTTTTTG
AATTCAAAAACTCCATCAAACGTGCCTTACTCGAGTAAGGCACGTTTGATGGAG
CCGGGCTATTGACCGATGCTTCACTCGAGTGAAGCATCGGTCAATAGCTTTTTG
AATTCAAAAAGCTATTGACCGATGCTTCATTCTCGAGTGAAGCATCGGTCAATAGC
CCGGTCTTGAAAGCAAGTGTGATTCTCGAGAATCACACTTGCTTTCAAGTTTTTG
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Fig.1 Verification of the FOXQ1 expression quantity in DLD1 and SW480 cells which knock down FOXQ1
gene steadily ( #** P<0.001)
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© Down regulated genes affected by DLD1 chromatin accessibility weakened area
@ Down regulated genes affected by SW480 chromatin accessibility weakened area
©® Up regulated genes affected by DLD1 chromatin accessibility weakened area

@ Up regulated genes affected by SW480 chromatin accessibility weakened area

BE5 SW480 5 DLD1 XEX ST ERMNEB S
Fig.5 Overlapping analysis of correlation analysis results in SW480 and DLD1
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