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Abstract: The regulatory network constituted by transcription factors, enhancers, and microRNAs (miRNAs)
is critical to the transcriptional regulation and progression of cancer. TEA domain transcription factor 1
(TEAD1) is a member of the TEA/ATTS domain family. However, it is unclear whether TEADI1, as a cancer—
related transcription factor, is involved in the enhancer—-miRNA network and the occurrence and develop-
ment of hepatocellular carcinoma. Herein, 14 286 active enhancers that transcribe stable and unstable enhan—
cer RNAs (eRNAs) were firstly identified by integrating CAGE—seq and GRO-seq data of HepG2 cell line, and
confirmed to have previously reported histone modification characteristics (high H3K27ac signal and H3K4mel/
H3K4me3 signal ratio). Subsequently, 2 550 TEAD1-binding enhancers (EnhTEAD1) were identified by in—
tegrating 35 883 TEAD1-DNA binding sites obtained from ChIP-seq data. Compared with no TEAD1-binding
enhancers (EnhnoTEADI), the expression of active enhancer markers (H3K27ac, H3K4mel and H3K4me3)
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and eRNAs on EnhTEAD1 was significantly increased. Furthermore, TEAD1 may act synergistically with
four transcription factors (GATA4, HNF4A, YY1, and CTCF) to promote chromatin accessibility and spatial
cyclization mediated by the EnhTEAD1 region. To study the regulatory network between EnhTEAD1 and
miRNAs, small RNA sequencing was performed in HepG2 cells after TEAD1 was interfered using small in—
terfering RNAs (siRNAs). A total of 68 differentially expressed miRNAs (EnhTEAD1-miRNAs) regulated by
EnhTEADI1 were obtained by RNA-seq and Hi-C, and were found to be significantly involved in a variety
of cancer—related biological processes and pathways. In summary, the study elucidates the regulatory mecha—
nism of EnhTEAD1-miRNA network in hepatocellular carcinoma, and also provides a new potential target
for treatment of hepatocellular carcinoma.
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Fig.1 Schematic view of pooled BedGraph tracks at genomic regions representative of DNA-binding proteins and hi—
stone marks around enhancers (chrl: 8 211 981~8 212 330)

Blue represents histone signal on chromosomes, and red represents transcription factor signal on chromosomes. Yellow area rep—

resents enhancers, and green area represents the signal of enhancer area.
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Fig.2 The difference of the expression of eRNAs and histone signals between EnhTEAD1 and EnhnoTEAD1

(A) The difference of expression amount between EnhTEAD1 and EnhnoTEAD1; (B~D) The difference of histone signals between

EnhTEADI1 and EnhnoTEADI.
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Fig.4 The siRNA interference effect of TEAD1 and the significantly differentially expressed miRNA regulated by
TEAD1

(A) The expression of TEADI in HepG2 cells of each group was detected by qRT-PCR and Western—blot, which was repeated
three times. ns indicates no significant difference, and " indicates P<0.05. The control group was untreated. In the negative control
group, a random fragment without any targeted genes was inserted. The groups of siRNA1 and siRNA2 were experimental groups
1 and 2 that performed siRNA knockdown on TEAD1; (B) Differentially expressed miRNA regulated by TEAD1. Red dots represent
significantly up-regulated miRNAs, and blue dots represent down-regulated miRNAs [llog,(fold change)l=1 and Q<0.05].
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Fig.5 Functional enrichment analysis of target genes of miRNAs regulated by EnhTEAD1 (top 15)

(A~C) GO enrichment analysis; (D) KEGG signaling pathway enrichment analysis.
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