1. Supplementary Figure and Legends
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Figure S1.
(A) BEND 2-7 mRNA expression levels (TPM) in CRC tumor and normal tissues(B) and the survival curves of BEND 3-7 with best cutoff separation using expression levels (C) were mined from GEO8671. (B) Western Blot was performed using antibody against BEND3 in 20 CRC patients with paired normal and tumor tissues. A, two tailed Student’s t-test (n.s., not significant; *p < 0.05; ***p < 0.001).
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Figure S2.
(A-B) Western Blot was performed using antibody against BEND3 to test the BEND3 knockdown efficiency in HT29 and Caco-02 cells (A) and BEND3 overexpression in LoVo and SW620 cells (B). (C-D) Cell migration and invasion were measured by Transwell assays In HT29 cells with or without BEND3 depletion(C), or in LoVo cells with or without BEND3 overexpression(D). C and D, two-tailed Student’s t-test (**p < 0.01).
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Figure S3.
(A-B) MMP9 and CLDN18 expression was quantified by qRT-PCR in SW620 cells (A) or Western Blot in LoVo and SW620 cells with or without BEND3 overexpression (B). (C-D) MMP9 and CLDN18 expression was quantified by qRT-PCR in Caco-02 cells (C) or Western Blot in HT29 and Caco-02 cells with or without BEND3 depletion (D). (E) MMP9 activity was determined in LoVo and SW620 cells overexpressing BEND3 or HT29 and Caco-02 cells depleting BEND3. A, C and E two-tailed Student’s t-test (**p < 0.01).
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Figure S4.
(A) Western Blot was performed using antibody against FGFR1/2/4 to test the indicated FGFR expression in HT29 cells. (B) Caco-02-BEND3-FLAG cells were blocked with FGFR2 inhibitor Derazantinib (ARQ-087, 0.5 μM) for 2 hours and then collected for Co-IP assays.
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Figure S5.
[bookmark: _Hlk109585393][bookmark: _Hlk109561969](A) The peptide containing Y153 phosphorylation in BEND3 was identified using LC-MS. (B-C) BEND3-Y153 phosphorylation was ascertained in BEND3 depleted HT29 cells with restored WT or 153E mutant BEND3, and in WT or 153E mutant BEND3 overexpressed LoVo cells. (D-E) Schematic diagram of CLDN18 promoter (D) and enhancer (E) regions used for Ch-IP assay which was performed using FLAG antibody in HT29-BEND3-FLAG cells. (F) BEND3 depleted HT29 cells with restored WT or E153 mutant BEND3 expression, and LoVo cells with BEND3 overexpression, including WT or E153 mutant, were treated with or without FGF2 (20 ng/μL) for one hour. Antibodies against HDAC1 or H3K27ac were used to perform Ch-IP assay. IgG was used as a blank control. qPCR using primers against region 8, respectively measured the enrichment of HDAC1 and H3K27ac on the MMP9 or CLDN18 enhancer. D-F, two tailed Student’s t-test (*p < 0.05; **p < 0.01).
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Figure S6. 
(A) Cell migration and invasion were measured by transwell assay in LoVo cells expressing WT or E153 mutant BEND3. A, two-tailed Student’s t-test.
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Figure S7. 
(A) The antibody specificity in tissue level was tested by incubating peptide to block the antigen. Scale bars: 200 μm.

2. Supplementary materials and methods
2.1 Cell lines, antibodies and reagents
The cell lines Caco-2, HT29, HCT8, HCT116, HR-8348, LoVo, RKO, SW480, SW620 and HEK293T were obtained from the SIBCB (Institute of Biochemistry and Cell Biology, SIBS, CAS, China) cell collection or American Type Culture Collection. The cells were authenticated using the short tandem repeat (STR) method.
Reagents: Lipofectamine 3000 was obtained from Invitrogen (Carlsbad, CA, USA). Cell Counting Kit-8 (HY-K0301), AKTi, MK-2206 2HCl (S1078)	; BRAFi, GDC-0879 (S1104); KRASi, AMG510 (HY-114277); FGFRi, AZD4547 (ABSK 091, S2801); PI3Ki, LY291002 (S1105) and FGFR2i, Alofanib (RPT835, S8754) were purchased from Merck or Selleck, MedChemExpress. RIPA lysis buffer, puromycin and hygromycin were purchased from Merck/Millipore (Darmstadt, Germany). 
The primary antibodies used were as follows: mouse monoclonal antibodies against HA, Flag, anti-Flag M2 affinity gel (a2220), β-actin (a5316), and tubulin (ab3201) were purchased from Sigma (St. Louis, MO, USA). Rabbit polyclonal antibodies against BEND3 (PA5-117808, 1:1000 for WB, 1: 50 for IHC, 1:100 for ChIP or IP ), MMP9 (MA5-15886, 1:2000 for WB), CLDN18 (700178, 1:2000 for WB), HDAC1 (49-1025, 1:3000 for WB, 1: 200 for IHC, 1:200 for ChIP or IP), H3K27ac (MA5-23516, 1:200 for ChIP), FGFR1 (13-3100, 1:2000 for WB), FGFR2 (MA5-32629, 1:4000 for WB) and FGFR3 (PA5-34574, 1:2000 for WB) were purchased from Thermo Fisher Scientific (Shanghai, China). Antibody against phosphorylation of BEND3-Y153 was made in Abclonal (Wuhan, China)
Cytokines EGF (236-EG), FGF2 (Named also as bFGF, 233-FB), IL1β (201-LB), IL6 (206-IL), IL8 (D8000C) and TGFβ (240-B) were purchased from R&D Systems (China, Suzhou). The work concentration is EGF (50 μg/ml), FGF2 (20 μg/ml), IL1β (10 μg/ml), IL6 (20 μg/ml), IL8 (20 μg/ml), TGFβ (10 μg/ml).
The secondary antibodies goat anti-mouse IgG HRP (G-21040) and goat anti-rabbit HRP (G-21234) were purchased from Thermo Fisher Scientific (Shanghai, China). Goat anti-rabbit Alexa Fluor® 568 (ab175473) and goat anti-mouse Alexa Fluor® 555 (ab150118) were purchased from Abcam (Britain).
IP and immunoblotting (IB) analyses were performed as described1. Notably, antibodies for IB were diluted 1:1000; for IP or chromatin IP, we used 5 μg for each sample; for IF or IHC, the antibodies were diluted 1:100 or 1:200. Extraction of total proteins using a modified RIPA lysis buffer was followed by IP and IB using the indicated antibodies. Protein levels were quantified using densitometry.
siRNAs targeting FGFR1 (AM51331), FGFR2 (4392420), or FGFR3 (4392420) were purchased from Thermo Fisher Scientific (Shanghai, China).

2.2 Cell Culture and transfection 
All cells were cultured in DMEM basic supplemented or RPMI1640 with 10% fetal calf serum (Gibco, Australia origin). Total RNA was extracted and isolated from tissue samples and cell lines using Trizol reagent (Invitrogen, Carlsbad, CA, USA). Reverse transcription of RNA was performed using the reverse transcription kit (Promega, Beijing, CHN).
Plasmids were transfected into CRC cells using the Lipo3000TM transfection reagent (Life Technologies, USA) while siRNA were transfected by Lipofectamine™ RNAiMAX Transfection Reagent (Life Technologies, USA). 

2.3 Lentivirus package and infection
Amplification of lentivirus was via standard methods in sub confluent HEK293T cells. Infection of breast cancer cell lines was performed in the presence of polybrene (Sigma) at a final concentration of 8 µg/ml. Cells were incubated with lentivirus mixture for 72 hours and digested with trypsin to fresh growth medium, then sorted with green fluorescence for stable expression or knockdown. The constructed stable cell lines were amplified and saved for future experiments.

2.4 Western Blot Analysis
The cells were lysed with RIPA buffer (Cell Signaling Technology, Danvers, MA), and the protein concentration was measured by using the BCA assay (Thermo Fisher Scientific, Waltham, MA). Equal amounts of protein were subjected to 10% SDS-PAGE for electrophoresis and transferred to a polyvinylidene difluoride membrane (Millipore, Billerica, MA). The membrane was blocked with 5% fat-free milk at room temperature and then incubated with indicated antibodies. Immunoreactive bands were visualized with enhanced chemiluminescence (Thermo Fisher Scientific, Waltham, MA) by using the LAS 4000 Imaging system (Fujifilm, Tokyo, Japan).  

2.5 Chromatin immune-precipitation (ChIP) assay 
For ChIP experiments, the indicated cells were fixed in 1% formaldehyde for 10 min for pull-down of BEND3, HDAC1 and H3K27ac. The cells were rotated in cold lysis buffer (10 mM Tris-HCl pH 7.4, 10 mM NaCl, 3 mM MgCl2, 0.5% NP40, supplemented with freshly prepared PMSF and protease inhibitor cocktail) for 30 min. Then, the nuclear pellets were resuspended in RIPA buffer (300 mM NaCl, 3 mM EDTA, 1% NP40, 0.5% sodium deoxycholate, 0.1% SDS, 100 μg/ml BSA, 50 mM Tris-HCl pH 7.5) and sonicated with a Covaris S220 to yield DNA fragments of approximately 200–500 bp. A ChIP-grade antibody was incubated with 30 μl of protein G or A Dynabeads (Thermo Fisher, 10003D) for 4 hours. Then, the DNA fragments were coimmunoprecipitated with the specific antibody-conjugated protein G beads at 4°C overnight. The DNA was purified with a MinElute PCR Purification Kit (QIAGEN, 28004). The promoter or enhancer regions of MMP9 and CLDN18 were amplified and quantified by qRT-PCR using SYBR Green (Takara, RR820A) on an ABI 7500 Fast system. For PCR, 0.02 ng of the immunoprecipitated DNA and 2 ng of the total DNA were used in a 20 μl reaction. The results from each immunoprecipitation were normalized to the respective inputs. The primers are listed in Table S1.

3. Table S1
3.1 Primers for constructs：
UNI-CMV-BEND3-F      
GTGGAATTCGCTAGCGGATCC atgaactcaactgaattcacc 
UNI-CMV-BEND3-R
ATGTCGACCTCGAGTGCGGCCGC tcaagatatcaacttggcatc

3.2 Sequences of Primers for qRT-PCR
Homo-BEND3-F 5'- TCTCAGTCTCAGAAACGGTCC
Homo-BEND3-R 5'- GGCTACTGCTCCCACTATTGTT

Homo-MMP9-F 5’- GTACCGCTATGGTTACACTCG 	
Homo-MMP9-R 5’- GGCAGGGACAGTTGCTTCT

Homo-CLDN18-F	5’- ACATGCTGGTGACTAACTTCTG
Homo-CLDN18-R	5’- AAATGTGTACCTGGTCTGAACAG

Homo-LAMA3-F 5’- CACCGGGATATTTCGGGAATC
Homo-LAMA3-R 5’- AGCTGTCGCAATCATCACATT 	

Homo-ITGB7-F 5’- AGAATGGCGGAATCCTCACCT 	
Homo-ITGB7-R 5’- TGAAGTTCAGTTGCTTGCACC 	

Homo-MMP12-F 5’- CATGAACCGTGAGGATGTTGA
Homo-MMP12-R 5’- GCATGGGCTAGGATTCCACC
	
Homo-COL5A1-F 5’- TACCCTGCGTCTGCATTTCC
Homo-COL5A1-R 5’- GCTCGTTGTAGATGGAGACCA 	

Homo-JUN-F 5’- ACGACTCATACACAGCTACGG
Homo-JUN-R 5’- GCTCGGTTTCAGGAGTTTGTAGT

Homo-FLNA-F 5’- CTTATCGCGCTGTTGGAGGT 	
Homo-FLNA-R 5’- GCCACCGACACGTTCTCAA

Homo-PDGFB-F 5’- CTCGATCCGCTCCTTTGATGA 	 	
Homo-PDGFB-R 5’- CGTTGGTGCGGTCTATGAG

Homo-CAV1-F 5’-CATGCCTGTCATACCACAAC
Homo-CAV1-R 5’-GGTGTCAGATGGAGGAGGG

Homo-ACTB-F 5’-TGGACTCTGTTCGCTCAGGT	
Homo-ACTB-R 5’TGCCTCCTTCCGTACCACAT	

3.3 Sequences of Primers for ChIP-qPCR
[bookmark: _Hlk109645414]Homo-MMP9-1-F 5'- GAGGACAGAGCCTGGAGTGT
Homo-MMP9-1-R 5'- GACTGCAGCTGCTGTTGTGG

Homo-MMP9-2-F	5’- GACATAATCATGGCTCACTG 	
Homo-MMP9-2-R	5’- ACACTCCAGGCTCTGTCCTC

Homo-MMP9-3-F	5’- GATGTTGCAGTGAGCCGAGA
Homo-MMP9-3-R	5’- CAGTGAGCCATGATTATGTC

Homo-MMP9-4-F	5’- GAGGCTTATAGAGAACTTAT
Homo-MMP9-4-R	5’- TCTCGGCTCACTGCAACATC 	

Homo-MMP9-5-F	5’- GATGGCAAGTGGGGGGTAGT 	
Homo-MMP9-5-R	5’- ATAAGTTCTCTATAAGCCTC 	

Homo-MMP9-6-F 5’- TTGATGCCTGATTCTCTGGT
Homo-MMP9-6-R 5’- ACTACCCCCCACTTGCCATC
	
Homo-MMP9-7-F 5’- GTTGAAAGCCAAGCTCTGTC
Homo-MMP9-7-R 5’- ACCAGAGAATCAGGCATCAA 	

Homo-MMP9-8-F 5’- GGGTACTTGAGTGATGCTCT
Homo-MMP9-8-R 5’- GACAGAGCTTGGCTTTCAAC

Homo-CLDN18-1-F 5'- GTGCCTGCCCTACCCATTTC
Homo-CLDN18-1-R 5'- TGCTGCCGAAGGTGTGAAGC

Homo-CLDN18-2-F 5’- GTTGTGGATGAAGAACCTGT 	
Homo-CLDN18-2-R 5’- GAAATGGGTAGGGCAGGCAC

Homo-CLDN18-3-F 5’- GGGAAGCCAAGATAAGCAGA
Homo-CLDN18-3-R 5’- ACAGGTTCTTCATCCACAAC

Homo-CLDN18-4-F 5’- GTAAAGACCTATAAAGGTTA
Homo-CLDN18-4-R 5’- TCTGCTTATCTTGGCTTCCC 	

Homo-CLDN18-5-F 5’- GAAATAAATTTTTAAAATGAGGA 	
Homo-CLDN18-5-R 5’- TAACCTTTATAGGTCTTTAC 	

Homo-CLDN18-6-F 5’- GCAATCCCATTACTGGGTAT
Homo-CLDN18-6-R 5’- TCCTCATTTTAAAAATTTATTTC
	
Homo-CLDN18-7-F 5’- AGAGCCCAGAAAACTTACCA
Homo-CLDN18-7-R 5’- ATACCCAGTAATGGGATTGC 	

Homo-CLDN18-8-F 5’- GGATATATGTGGTAATATTT
Homo-CLDN18-8-R 5’- TGGTAAGTTTTCTGGGCTCT
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1.  Supplementary Figure and Legends     Figure  S 1.   ( A )   BEND 2 - 7 mRNA expression levels (TPM) in CRC tumor and normal tissues(B) and the  survival curves of BEND 3 - 7 with best cutoff separation using expression levels (C) were mined  from  GEO8671 .   ( B )  Western Blot was performed using antibody  against   BEND3   in 20 CRC patients  with paired normal and tumor tissues .   A,   two tailed Student’s t - test  ( n.s., not significant;  *p < 0.05;  ***p < 0.001) .                                    

