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Supplementary Figure S1.

A, Schematic illustration of the in vitro enChIP method.

B, Genomic sequence of the KLF5 promoter region. The -600~+50 region is shown. The
KLF5 TSS and the target sequences of gRNAs for in vitro enChlP-seq are indicated.
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Supplementary Figure S2.

A, List of regions that bind to the KLF5 promoter by in vitro enChlP-seq analysis. The
regions of the top 19 highest P scores on chromosome 13 are shown. First line shows the
KLF5 promoter region including the target region of two gRNAs.

B, IGV track of in vitro enChIP-seq peaks and ChlP-seq peaks of H3K27ac (HT29 colon
cancer cell line) and BRD4 (HT29 colon cancer cell line) from the ChlP-Atlas database at
the #1, #2, #3 region listed in S2A.
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Supplementary Figure S3 continued
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Supplementary Figure S3.

A, IGV track of in vitro enChlP-seq peaks and ChIP-seq peaks of KLF5 (KATO Il gastric
cancer cell line) and H3K27ac (HT29 colon cancer cell line) from the ChlP-Atlas database
at the KLF5 promoter (top) and enhancer (bottom).

B, List of transcription factors that may bind to the KLF5 promoter (left) and KLF5 enhancer
(right) predicted by the JASPAR core transcription factor database.

C, Sequence of the KLF5 promoter and enhancer region. The predicted KLF5, MEIS1,
RHOXF1, ZNF354C binding sequence is shown in bold and underlined. The consensus
sequence for KLF5, MEIS1, RHOXF1, ZNF354C is also shown at the top.

D, Expression level of KLF5 mRNA in triple knockdown of BRD4, MED1 and RAD21 in
HT29 cells (30nM for each). The relative value is calculated by the expression level of the
si-negative control transfected cells (siNC). *P < 0.01

E, The binding of the MEIS1, RHOXF1, ZNF354C proteins to the KLF5 promoter and
enhancer in HT29 cell lines analyzed by ChlIP-gPCR. Fold enrichment normalized to the
value of the IgG control is shown. *P < 0.01, **P < 0.05
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Supplementary Figure S4
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Supplementary Figure S4.
A, B, The survival rate of parental cells and heterodeletion mutants (#1, #2, #3, #5) of the
KLF5 enhancer after 5-FU (A) and L-OHP (B) treatment. *P < 0.05, **P < 0.01
C, The expression levels of CD44v9 and CD133 analyzed by flow cytometry in parental
cells and five heterodeletion mutants of the KLF5 enhancer. X-axis shows the level of
CD44v9 and Y-axis shows the level of CD133.
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Supplementary Figure S5.

A, List of regions that bind to the KLF5 promoter by analyzing the in vitro enChIP-seq data.
The regions of the top 19 highest P scores in all chromosomes are shown. First line shows
the KLF5 promoter region including the target region of two gRNAs.

B, IGV track of in vitro enChIP-seq peaks and ChlP-seq peak of KLF5 (KATO Ill gastric
cancer cell line) in the CCAT1 TSS region from the ChlP-Atlas database.

C, List of transcription factors that may bind to the CCAT7 TSS region predicted by the
JASPAR core transcription factor database. The sequence of the CCAT1 TSS region is also
shown. The predicted KLF5 binding sequence is shown in bold and underlined. The
consensus sequence for KLF5 is also shown.

D, Expression level of CCATT RNA in HT29 cells transfected with siRNAs against BRD4,
MED1 and RADZ21. The relative value is calculated by the expression level of the si-
negative control transfected cells (siNC). *P < 0.01, **P < 0.05
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Supplementary Figure S7.

A, IGV track of ChlP-seq peaks of H3K27ac and BRD4 from the ChIP-Atlas database
downstream of the KLF5 gene in HT29 cells.

B, KLF5 mRNA expression levels in many types of cancer cell lines from the CCLE
database. The digit after the name of cancer type indicates the number of cell lines.

C, CCAT1 RNA expression in many types of cancer cell lines from the CCLE database. The
digit after the name of cancer type indicates the number of cell lines.
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Supplementary Figure S8.

Expression level of CSC-related genes in ML264-treated cells (HT29 (A), SW48 (B)).
ML264 was treated for 24 hours. The relative value is calculated by the expression level of
DMSO-treated control cells. *P < 0.01, N.S. = Not significant



Supplementary Table S1

Primer sequnece for gqRT-PCR

KLF5_F CCACCACCCTGCCAGTTAAC
KLF5_R TAAACTTTTGTGCAACCAGGGTAA
GAPDH_F CAACTACATGGTTTACATGTTC
GAPDH_R GCCAGTGGACTCCACGAC
CCAT1_F IAGAAACACTATCACCTACGC
CCAT1_R CTTAACAGGGCATTGCTAATCT
BMI1_F TGTAAAACGTGTATTGTTCGTTAC
BMI1_R CAATATCTTGGAGAGTTTTATCTGACC
LGR5_F CCCTTCATTCAGTGCAGTGTT
LGR5_R AGCAGGTGTTCACAGGGTTT
CD44v9_F ATAATGAGCTTCTCTACATCACATGAAGGC
CD44v9_R ATAATGCAGAGTAGAAGTTGTTGGATGGT
CD133_F TGACAAGCCCATCACAACAT
CD133_R CGCCTGAGTCACTACGTTGC
BRD4_F IACCAGTTTGCATGGCCTTT
BRD4_R TTGTTTTCCAAGCGCTTCTT
MED1_F CTGGAACGGCTCCATGCAA
MED1_R CTTCTCCATGACTTGACGCAC
RAD21_F GGATAAGAAGCTAACCAAAGCCC
RAD21_R CTCCCAGTAAGAGATGTCCTGAT

siRNA sequence (5' - 3' sense sequence)
NC siRNA AUCCGCGCGAUAGUACGUA

BRD4 siRNA#1

CGUCCGAUUGAUGUUCUCCAA

BRD4 siRNA#2

CCUGGAGAUGACAUAGUCUUA

MED1 siRNA#1 GCUGGUCCCUUGGAUAAGA
MED1 siRNA#2 CCAGUACAGGUGGAUCUAA
RAD21 siRNA#1 GAUGACGACAUGUUAGUAA
RAD21 siRNA#2 GGAGCCUAUUGAUAUAACU
KLF5 siRNA#1 CGAUUACCCUGGUUGCACA
KLF5 siRNA#2 CUAUAAUUCCAGAGCAUAA
CCAT1 siRNA#1 GGAGGGUGCUUGACAAUAAUU
CCAT1 siRNA#2 GAGAAGACCAUAAGAAGAU
CCAT1 siRNA#3 GGAUGGACAUCAGAACUAU




Supplementary Table S1 continued

Primer sequnece for ChIP-qPCR

KLF5 Promoter ChlP_F CTCTCTCCCTGCTCATAGGC
KLF5 Promoter ChIP_R CCGCGACTACTGACACTTGA
KLF5 Enhancer ChIP_F CTGAGCTAGGCCCCTTTCTT
KLF5 Enhancer ChIP_R GCTGCATGTTCAGACAAGGA
CCAT1 TSS ChIP_F GGGCTTATTGTTGGGACAGA
CCAT1 TSS ChIP R CGCTCACGATTCACAGAAAA

Oligonucleotide sequence for generation of deletion mutant

KLF5 Enh Left_sense

CACCGGTTTGTGATCGGGTGATCCC

KLF5 Enh Left_antisense

IAAACGGGATCACCCGATCACAAACC

KLF5 Enh Right_sense

CACCGTGAGGGCTCGGTATATTCTT

KLF5 Enh Right_antisense

IAAACAAGAATATACCGAGCCCTCAC

CCAT1 TSS Left_sense

CACCGAAATTGATCTATCGGACCAA

CCAT1 TSS Left_antisense

AAACTTGGTCCGATAGATCAATTTC

CCAT1 TSS Right_sense

CACCGCAATTAGAAGTAGATCCGTA

CCAT1 TSS Right_antisense

IAAACTACGGATCTACTTCTAATTGC

Primer sequence for validation of deletion muttant

KLF5 Enh-F1 TCCTAAGCTCTGGCTTCTGC
KLF5 Enh-R1 GCCATGAGTGTCAGAATTGC
KLF5 Enh-R2 TCATCCCTGTCACCAGATCA
CCAT1-F1 CGTCCAACAATGCACAGAAC
CCAT1-R1 CCATTCAGTCCTCAGGGACA
CCAT1-R2 CTTGGCTTTGGCTTGTCATT

gRNA sequence

crRNA-A (KLF5 promoter)

GUGAGUGUAUCCGUUUAACAguuuuagagcuaugcuguuuug

crRNA-B (KLF5 promoter)

CCCAGAAGGCAGCUAGGUAGguuuuagagcuaugcuguuuug

crRNA-NC (chicken Pax5)

CGGCAGGCUCGGGUGCGCCUguuuuagagcuaugcuguuuug

tracrRNA

IAAACAGCAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCU

Supplementary Table S1.
List of primers, siRNA, oligonucleotides and gRNAs.




Supplementary Table S2

- Total KLF-°W KLFHICH
Charactearistics =131 N =66 N =65 P-value
Male/female 72/59 32/34 40/25 0.1611
Location, Right/Left 42/89 17/49 25/40 0.1369
CEA (ng/mL), median 5.1 (0.9-10943) 4.7 (1.0-233.7) 7.3(0.9-10943)  0.0690
CA19-9 (U/mL), median 13 (0-22358) 13 (0-889) 12 (0-22358) 0.1815
Histologic type (tub/por + muc - sig) 127/4 65/1 62/3 0.3653
Lymph invasion (-/+) 35/96 18/48 17/48 1.0000
Venous invasion (-/+) 50/81 26/40 24/41 0.8577
Tumor invasion (T0-3/T4) 63/68 34/32 29/36 0.4859
Lymph node metastasis (-/+) 64/67 28/38 36/29 0.1634
Curability (curative/non-curative) 114/17 61/5 53/12 0.0736

Supplementary Table S2.
Comparison of patients’ background stratified by KLF5 mRNA expression in CRC clinical
samples. No significant differences are observed between two groups.



