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— X ANE T IS TMEM16A 22004E B R (RARAE 75

B FEE EE TRE KAAE FE2T K
(PR AEYER A E TSRR EE, JPER R A B, BT 530004)

HE ZA R B ARt = F IR (metformin)id it 8 4% ¥ & @ 16A(transmembrane protein
16A, TMEM16A)#7 4| 454t 24 K B F-B1(transforming growth factor-B1, TGF-B1)i% 5 4945 A M /& 4m fie,
EAS BT A, CCK-83EAAMHCT 11648 18,4934 7515 71, DCFH,-DA % AR A 745 &40 4w
JEL P 7% P B (reactive oxygen species, ROS)/K-F T Ak; Xl JR 52 36 5 Transwel liE #5 52 3o %) 460 4m it i
AR AT T IR AE R IO IE FA A Y, BT R E F 45 RPCRAR I B R — 18] R 4340
(epithelial-interstitial transformation, EMT)A8 % 2 B &9 & A F JL: €L.454555% & 1(cadherin 1, CDHI).
45 55 & 2(cadherin 2, CDH2). A4 K745 347 %) B T 1(snail family transcriptional repressor 1,
SNAIL). ¥h4F K #%4% 547 4| B F2(snail family transcriptional repressor 2, SLUG). & %& & (Vimen-
tin, VIM); %% 3% A AR M E-cadherinA= Vimentin& & #9 & i& 5 # ; Western blot# ) E-cadherin.
VimentinfeSlug & @ & A /L. KA B IE AR R 20 B 38 Fe 2K B RGA A8 B AT A AT & 07, s
T = F IR B e S )RR A RIE R = F SRS TMEM I 6A A Je b, e Bk, 4R 2
T, 52 xRk, TGF-PIA IR T B X RSHCT164m M08 iF 45 547 £, 38 Ao 5,14 48 /) Fo
ROSHEHAKF, B FEMTAF &4 4L, CDHIX A #2E-cadherin® & & ik K-F F &, CDH2. SNAIL.
SLUG. VIM¥:H #=Vimentin. Slug% & &A% % Eif(P<0.05). =% SINFF =T 2 %1% 4 TGF-B1
HFOEMTR AR AT BB, A MME &F AT L TTMEMI6AE 4 A & & A4, R AL
R R T = F BN A 24745 TGF-B15-F 49 TMEM 1 6 A 18 W, 734 5% (P<0.05). B b, — F ST 4
i 3T FATMEM16A KX B A-F 69 £ 5 T8 8 % 1, 374 TGF-B1iAF 4945 AL /& mILEMT A= iE
. AR A =T VNG LT TG AE ) RAE T BT 09 T AR YE .
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Metformin Affects Colorectal Cancer Cell Migration by Regulating TMEM16A

HAN Yu, LI Siyuan, TAN Yao, DING Kaizhi, ZHANGSUN Dongting, LUO Sulan®, ZHU Xiaopeng™
(Guangxi Key Laboratory of Special Biomedicine, School of Medicine, Guangxi University, Nanning 530004, China)

Abstract The purpose of this study was to investigate the molecular mechanism through which metfor-
min inhibits TGF-B1 (transforming growth factor-f1)-induced migration of colorectal cancer cells, focusing on its
regulation of TMEM16A (transmembrane protein 16A). HCT116 cell proliferation was assessed using the CCK-8
assay. Changes in ROS (reactive oxygen species) levels were evaluated using DCFH,-DA fluorescent probes. Cell
migration and invasion capabilities were determined by scratch wound healing assays and Transwell migration as-

says, respectively. Plate colony formation assays were employed to assess cell proliferation potential. RT-qPCR
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(real-time quantitative reverse transcription PCR) was used to detect the expression of EMT (epithelial-mesenchymal
transition)-related genes, including CDH (cadherin 1), CDH?2 (cadherin 2), SNAIL (snail family transcriptional re-
pressor 1), SLUG (snail family transcriptional repressor 2), and VIM (Vimentin). Immunofluorescence staining visu-
alized the expression and distribution of E-cadherin and Vimentin proteins. Western blot analysis measured the ex-
pression of E-cadherin, Vimentin, and Slug proteins. Bioinformatics analysis utilizing TCGA (The Cancer Genome
Atlas) and GEO (Gene Expression Omnibus) databases screened for potential metformin targets. The patch-clamp
technique recorded the effect of metformin on TMEM16A whole-cell chloride currents. TGF-B1 treatment signifi-
cantly promoted HCT116 cell migration and invasion, enhanced colony formation capacity, and increased ROS
release. These effects were accompanied by hallmark EMT marker changes: decreased CDHI gene and E-cadherin
protein expression, alongside significant upregulation of CDH2, SNAIL, SLUG, VIM genes and Vimentin, Slug pro-
tein expression (P<0.05). Metformin intervention effectively reversed the TGF-f1-induced EMT progression and
its pro-migratory effects. Bioinformatics analysis revealed high TMEM16A expression in colorectal cancer. Elec-
trophysiological recordings demonstrated that metformin potently inhibited the TGF-B1-induced enhancement of
TMEMI16A channel currents (P<0.05). Metformin likely inhibits TGF-B1-induced EMT and migration in colorectal

cancer cells by downregulating TMEM16A expression and suppressing its mediated chloride channel activity. This

study provides novel insight into the molecular mechanism underlying metformin’s anti-tumor effects.

Keywords

transforming growth factor-p1

2t H W9 (colorectal cancer, CRC)J& &= BR5E =
KHS DL Mg, A R AH SGPE T2 1) i R
—, H AR R E R A AT B U, A R
JEE B 58 — Ao TRAT R R R, CRCHIR R %
SRS FHER, HRWERZE TSR, ™
A I R P, R IT R E FAR. K
I7 . BRINEIT M IR T S 45 B 1R T SRS I A
Wk &, CRCEZE T 5 3K 15 — € 0%, R %
& FIT 245 11 < S8 F2 ¥R 97 2% T AN B8 o B0 T 1R oK e [
201,

5% 18] 78 Jii # 4K. (epithelial-mesenchymal tran-
sition, EMT) & Mg {2 22 56 % (IR S 1T, HAzo
RFE A b 52 bR 4 (W E-cadherin) 3 3A T & 7 78
J AR B (W Vimentin) KA L, M-S 2040 Mo 55
B 12 P AIS 5 Bl e g 38 5, f 2% HHE B b R 4 i 1)
TR, KREMFRERYW, M6 A KR
¥ -B1(transforming growth factor-B1, TGF-B1). &
WA MMTVEE AL 5 KR E H (wingless-type MMTV
integration site family, Wnt)/B-ZE3 &5 [ (B-catenin) 555
FIEEE B S S FEMTII R I £ 2 IKS) K 2., M
SR TSR R I AR s B B A B SRE S B S5 A
R PR BT BT Al A R, (Rt 4]
EMTH & NI CRCIHE AN RS T 7E VR TT M o

metformin; colorectal cancer; epithelial-mesenchymal transition; transmembrane protein 16A;

U (metformin) {2 B HE JR 7 (type 2 dia-
betes mellitus, T2DM) [ —ZIG T 24, ik FF kR HAE
PR UK AEEAE R IR T T2 %0 . 2 IR
[ i P APE R B, K AR P — FEXUC ) T2 DM
FLCRCR I R 2 3 PR, [RIRE, TEIG PR RTHIE 72
HORIE, - HSOUNURT A CRC I AR, 2 3t e 4 g
(R T, AR AR e 40 ) 245 P 0181 R, — R AL
A CRCANMLIEF% K AR EMTREFE A (P FE ML
R e Az oA, AR — PR

B SR 1 RIS IR ) 16A (transmembrane
protein 16A, TMEM16A)( X FK ANO1)TEZ i L 57 it
PERT A R Rk, FLTh e AR PR R AR st R IA
S . 1228 A R TG VG020, 1
CRCH', TMEMI6A A T 40 25 A, EMTHERE & 45
& TR IR #572 , B ILRIE K516 R 4 1
Ik L B 5 W 2 T A DG 18202230 (AR R
LA B FedikdE — F IR A 1 4% 2 Fh 55 il 1E 2 g
FIE: 77, B HE A 3% TMEMI6ATE 4, DL — 3%
fECRCRAERBEHFIIRFR, MARAE CHkRE. A5
FPLES A 2R F B, BFAEYE RS )
T R R AEPEOR , SRR XU CRCARHE
T EMTRERE 520, 5 o A H2 75 i 52 i
TMEMI16AI 1K K T 6E 52 b8 40 Bt %
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1.1 ## 1.2.3 DCFH,-DA#M 48fROS  WHCT1164H
1.1.1 i N & i HCT116(5% 5 : ST- PL2x105/4LIZ FE R AT 6fLIR F, BT 37 °C. 5%

CC10803G)I B IN Fe 4k /R AR H A R A A
1.12 £2KA  McCoy’s SARiF- A I E .
HIBEFERRAMW00x). 455 RER. 4%% K
. Cy37)t i, IiE A5 H BSAWH B 3%
YRR AR AR G4 3% (FBS). HiScript
III RT SuperMix for qPCR(+gDNA wiper)JlJ H F i
A A R I A A PR ] 5 ORI [ 35 [
Sigma-AldrichA 7] ; TGF-B 1 H Ik 5 SGEF N RN
B4 A B2~ 7] ; CCK-8ik5f). E-cadherin. Vimentin.
Slughi k¥ B 3£ [F Selleck /A 7] ; DCFH,-DAJA H
2£ [ MedChemExpress /s 7 ; RNAiso Plusld H &4
IR (RKE)ARAA ; Iy sl ERE
AbcamA 7] ; TMEM16A$LANY H 3 E ImmunoWay
Biotechnology /A & ; 7 F SE A4 5 (phenylmethylsul-
fonyl fluoride, PMSF). ZHZLAREIEH FiEHE AR
AR AT ECLA S KGRI B 22808 & B
BHEABRA R 5193 W4 TAY) TR (Rl
A IRA T F % ; GAPDHA B-actin—HtIl B HX =&
HARFRAF .

1.2 753k

1.2.1 @mfaii A HCT116 5 10%
FBS. 1% /855 2 IR A fIMcCoy’s SAR; FR IR 77,
200 it 5 FEE O 31 80%~90% N, FH IR AR (1T 37 °CH
13 min, PL1:4FEAR, F:37 °C. 5% COZHff 3746+
7R,

122 CCK-8%E  JHCTI164HM1LL3 000/FLKH)
AR T 96FLAR T, R H e G EE 5, 23 ik
ATAN AR TR - (1) BB BEIRFE — HOBUITERL 2540 (04 0.5+
1. 2. 4. 8 mmol/L); (2) B &R B TGF-B1 25 2H(0.
2. 4. 8 ng/mL); (3) BxA HZ 4 (4 ng/mL TGF-B1
50, 0.5, 1. 2 mmol/L —H XA A 4L FE); 25 H
XA AN TGF-BURT Z FEXUAINAE . 4bFE 72 h)s , [
LI 10 L CCK-8 TER, BT 37 °CIHIER: 7
FERECITE 3 ho 5o 2 DIREREFR AT 450 nm
WA AE I B FLOGBE (DY - FRHE WO B v S 4H
Wi 71 (%)=[D(Z5¥) +)—D (% EN/[D(Z5%) —)~D(*%
F1)]x100%; Hort D254 +): A4, — H SR
CCKSRFNAH I EAE ; D2 -): REE 4
CCKB ARV IO AR, D) R ARk

COIEFRM I RRG F5 FrANGEE f5 , SL50 70 N =
HBHATACEE, (1) 25 FAIXHIRZH: 271% FBSH LRSS 773,
(2) TGF-BURIREZH: B8 #2975 1% FBSIFEREE R IF I
14 ng/mL TGF-B1; (3) BAT-Ti4H: f/ETGF-B1(4 ng/mL)
A 2 mmol/L — R XUATALRE . BZHFFEET-1172 h,
FEFEFREE, IS pmol/L DCFH-DAZ GRS TAE
W, 137 °CHBEOGIF B30 min. 5o 20 B H 7% S
B G AT P AR S E BT .
124 XREE B3x10 N E6 LI, 8
BESE4 J5 FH200 pLA LRI 40M, K TGF-B1(4 ng/mL) 5
ZHSUIR2 mmol/LYII A BN, Ffx0t RIYR A E k4T
HIFE(0 h), TR 59524 h, R AL THAE, It
HYNARIIRIERE K (%)=[(0 hitWIEARIIRER B —24 hif)
B ZRIIREE B5)/0 hiIRTaa RIIREE 51%100%.
1.2.5 Transwellif #5558  SEEPIRWITR .. 7224400
FFINAS00 L5 10% FBSHIMcCoy’s SAZE 41573,
F AR 4HM 5 A 1% FBSH McCoy’s SA
REFRFEHI B FE N 1108 mL 4R, N i
300 WLAHARE, 2 mmol/LAY — FEXUITTIALEE 2 b,
T4 ng/mL TGE-B1fIl#L, 37 °C. 5% CO,}%7%72 h.
W /NERUE H PBSIE YL, BT 4% 2 BHEH =
I 220 minf&, FIPBS LB 2 RIZ HEHEE . K/
HE TS Y15 min/s, PBSIEVEGLRLIE AR
Bl i 2 bR R M 4E i, B N
1258 LR I FH 1% FBSHIREFRIE LA 120451

Fioke, HL100 nLA BB BN E T4l o35 77
FEHICE L h, A EZ RO, KRR Tran-
swelliTFE 525 .
12,6 FHAKEEE  HHCTI6Z0M LT 000/1L
Y M 25 FEE R T 6 LR, MEBESE 42 5, 4R 2403 14
K, B3R 1K I H G, 7285375, n
N 4%% T IS = 355 52 20 min, 7L Z 21

RHEE. NGRS 515 min, PBSIHTEZ
R, MIRIET
1.2.7 %8R AT 1% 443K PCR(real-time RT-PCR,
RT-qPCR)  {#i//IRNAiso PlusH&H - 4b P 20 4 fifg
(12 RNA, %8 HiScript III RT SuperMix for gPCR
(+gDNA wiper)#i ] 5 & ficDNA, qPCRKH qTOW-
ER3 Real-time PCR System, %18 DL NI FE 53047
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P 495 cCHIARYE30 s; Bl 5 HEAT 45 MEIR,
TEH LS 95 °CAEME 10 s, 53 °CiB K20 s, 72 °CHEfH
30 so ffEFH 27T VAT ARG B R R IE K-, ACTB
HNNSER. 5T FIEL.

128 #E%K  BHCTI6H LA} 10571125 s
T F6FLAR T, T737 °C. 5% COB5 T 15 75 40 B,
SERG Y N = HATA R . (1) 2 ERHIE L 571% FBSHY)
FERbRE 7R (2) TGR-BURITAA: 4 ng/mL TGF-B1111%
FBSI15:AlRs 75, (3) G T-1i2H: TGF-B1(4 ng/mL)HX
42 mmol/L —HXUATALFE . FAHFFEET-H72 hm, H
4%% T I = JEE 52 15 min, 0.2% Triton X-100i%E1L
AbFE10 mine 5%’ ILIE H H HE 130 min/s, IIA—
PLFRE L N 1:200) T4 °CHF B I X HPBSIEE3
R, A Cy3hric —Hu(FikE E A 1:200) 2 kLT &
2 h, DAPIZ44% 10 min. A1 % 6 BB R4 fa it
Image R AF AT € B0 HT o

12,9 Az E&Fom MNIEERER A EE (The
Cancer Genome Atlas, TCGA) ¥ FE Hh & 2= 48 £ 45
H A< , [FFS M (Gene Expression Omnibus,
GEO) ¥ it IS 45 GSE67342 11 GSE26302 744 4
UTRT AR RS, 4% B P<0.05 bR I 22 57 0 35 1 2 S 4k
- {¥iF§ GEPIA(Gene Expression Profiling Interactive
Analysis), FATHT T TMEM16A 5 25 H e 835 5
HEAE R P S M I0 2211 T Kaplan-Meier 4 A7 HH 28
12,10 wAEEE  RASH R SR AR

ANTF) A BE (1) — FOBUNT 13 75 20 F TMEM 16 A HL I
AR AN S 137 mmol/L NaCl,
5.9 mmol/L KCIl. 2.2 mmol/L CaCl,» 1.2 mmol/L
MgCly+ 14 mmol/L 7] %] #% #110 mmol/L HEPES, F|H
NaOH¥pHI 7.4 HARNTE S 20 mmol/L CsCl.
20 mmol/L TEA-CI. 2.8 mmol/L MgCl,» 2 mmol/L
ATPNa,. 10 mmol/L HEPES. 5 mmol/L EGTARI
4.25 mmol/L(pCa 6.0) CaCl,, F| F KOH¥pHI %7.2,
HLAR HLBH 3~5 MQ. 75 HL R R , R 4t B g il
T —40 mV. 1@ — R HHERIEOR S TME-
MI16AFEE: MR AL 80 mVTFZE+120 mV, 2B Ky
10 mV, B EARA P I F742500 mso  F| F Fitmaster%
(1 EIHEK A 2 7 ) Ab BE A

1.2.11 Western blot52 % TEOK A R (5
1 mmol/L PMSFIUAEAfERZZL . 4°C. 12 000 xg i
20 min, J_7E, 5 BCARF S R
20 pgE F 95 °CA& W 10 minf5, H 12%[17 SDS-
PAGE#E/K Lk, 28 J5 ¥ H £ 5 0.45 pm) PVDFJE
Fo KR 5% AR Wk == R S A N AT E A1 2 h,
FRAE 4 °CHIZA N 5 —PT (Vimentin. E-cadherinfll
SlughTAFREEL v 1:1 000, GAPDHA B-actindyi /4 B¢
EE2A 1:5 000)F &1 7. B 5 A HRPABEX I — Pt (F
FEEL DN 1:5 000) 2 R & 2 he 1 ECLAL 22 KO
VRO F B0 5%, Tmagel 31T K FE 434 -
1.2.12 %ito#t  f#iFHGraphPad Prism 9.03H174t

&1 5I9F%)
Table 1 Primer sequences
B SRS R E) F1(5'—3")
Gene name NCBI number* Sequence (5'—3")
CDHI NM _001317184.2 Forward: CTG ATT CTG CTG CTC TTG CTG TTT C
Reverse: GGT CCT CTT CTC CGC CTC CTTC
CDH?2 NM_001308176.2 Forward: AGG AGT CAG TGA AGG AGT CAG CAG
Reverse: TTC TGG CAA GTT GAT TGG AGG GAT G
VIM NM_003380.5 Forward: CCT TCG TGA ATA CCA AGA CCT GCT C
Reverse: AAT CCT GCT CTC CTC GCCTTC C
SLUG NM_003068.5 Forward: ACT GTG TGG ACT ACC GCT GCT C
Reverse: GGA GGA GGT GTC AGA TGG AGG AG
SNAIL NM_005985.4 Forward: ACT GTG TGG ACT ACC GCT GCT C
Reverse: GGA GGA GGT GTC AGA TGG AGG AG
ACTB NM_001101.5 Forward: AGA GCT ACG AGC TGC CTG AC
Reverse: AGC ACT GTG TTG GCG TAC AG
TMEM164 NM_001378092.1 Forward: GAT CCC ATC CAG CCC AAA GTG

Reverse: CGG GTT TTG CTG TCG AAA AAG GA

*: NCBI numbers >k [ NCBIZ{ 4 [ (http://ncbi.nlm.nih.gov) »
*: NCBI numbers are from NCBI database (http://ncbi.nlm.nih.gov).
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PEAMYT RN B, BB T s, LI 2 SR
BB, % 41161 2 5310 50 R 07 24007, P<0.05 9%
S G R L

2 HFHR
2.1 —HWAMNEITGF-p1iESHIHCT11640
B TFMROSHE B

K CCK-81%1Fiti TGF-P15 — F U A 2 ot
HCTU AR EEEAE - o 85, BRHRSIIAN )3k —
FUIT(0.5~8.0 mmol/L)XbFH72 hxs IS /3 15, &5 5 i
INTZIR P L P FODUITCR S5 240 HCT 11641y /)
(F1A). [FIFE, 244HA 57 T2~8 ng/mL TGF-B1 72 h/&, 4
S IR TG B S AR (BI1B). it 5K 14 ng/mL TGF-B1
A 0.5, 1. 2 mmol/L - FEXUATILALFE 72 h, WL 40 iy
AR (K 10). SEW R I, BEA AR R
FEAE AN ERE, H O] A R ] TGF-B1i%s S
FIEMTHAE S M (D). % TROSTEEMT
R OCEIER , PRI = H RN TGF-B1i5
FROSHERHIF N . WGt 45 R BN, TGF-p14b
FEZH ROS/K P2 51 99.51%(TGF-B1 AL FEZH 16.42+2.40
vs 7S AT IEZA 8.23+0.06), 17 — H XUATAL R 20 ROS
I BRAR T 43.67%( - I XUIT AL FE 41 9.25+1.24 vs
TGF-B14LFEZH16.42+2.40) (I 1E), NG it ik —2
F W] XU AT #0] TGE-B1i% S ROSAE (I 1F).
2.2 ZEWAMIHITGF-p1iEFHCT11640/aH7E
. (REFIEE

Rt B R R T H I TGF-B1i% S HCT116
20 EMT 0 #0/E A, J8 i )R SE 56 A TranswelliE
B i R AT K2 ENEE ). 4R E
7N %4 ng/mL TGF-B14bFE 72 hj5 , HCT1164H il
A 771525 58 (P<0.05), 10— FEXUNT A A HE 41 41 i it
%52 B ANH| (B 2AFE 2E).  Transwel i A% 5256
HE—UESE T ZHSUI AR H (B 2B I 2F), — XL
IR AT 45 B05 5 TGE-B1(4 ng/mLK FE 4414 R )i S 14
JRLIE AL 38 9 5N [ (T 7% 20 R #d/D 44.58%, 4 ng/mL
TGF-B141 (1 213+163.6) 1> vs L AL FRZ (672.3+122.5)
Mo TERZBHE SRS, TGF-B1(4 ng/mL)ALFE72 h
ol 2 sk 5 ol J A A B TR AR o7 G 1 87.26%(4 ng/mL
TGE-B14H 31.46%%7.43% vskfHEZH 16.80%+3.76%),
T O Ak B A 42 28 20 it T AR O B R BE & 0
FEZH 1) 82.26%(FL AL PR 13.82%+4.24% vshif HE 21
16.80%+3.76%)(K 2CFIE 2G). BtAh, swhEsin &

B (B 2DAIE 2H), 5 TGF-B1 B AL FEZH AR L, — F
UM S 4 BE AT HCT 11 640 g 50 & T R 8 2 2 vk
/B (P<0.05). 25645 % = HOBUNT g 2 32 41 1)
TGF-B1HE S HCT 64T R . 1R 78 M ¥ HE 5%
PERAY,
2.3 —ENANNEITGF-p1i5 SHCT11640 A By
EMT

AR T U TGF-B1i%5 S HCT 11641 i
EMTHIS0, F FH RT-qPCRA 4 3 5% 6 S 46 46
T EMTHI AR EY) . 458K M, 4 ng/mL TGF-p1
AbFE 72 WG CDHI¥G 5 KF %, 1 CDH2. VIM.
SNAILFI SLUGH 55K~ F38 0, SR, — XU
4 ng/mL TGF-B13:Ab# ¥ # 1 IX SLFE K] [ KA (&
3A). AR, 54 ng/mL TGF-B1i S, —HXL
A E-cadherin ) 8 H 7K1 38 0 5.884% (= FXUITH
8.87+3.72 vs TGF-B14bHE4H 1.29+1.07)(E3BFIE3D),
Vimentin&g [ 7K FFFAK T 89.31%(— HF XUATZ 1.15
+0.58 vs TGF-B1AbFEZH 10.76+4.15) (K 3CHIK 3E).
FII FH} Western blotX} 85 [ ik 1 ol 3k — DA, 255
o~ 54 ng/mL TGF-BIAAHLL, 2 mmol/L = H XU
5 4 ng/mL TGF-B1FA A0 BE 11 B-cadheringRiA [ -
W 14.250% (A AL FEL 0.61+0.05 vs 4 ng/mL TGF-B1
£1.0.04+0.017, [F]I 0] Vimentin( ~ 1 16.67%, BEA
AbFZH 0.75+0.01 vs 4 ng/mL TGF-B12H0.90+0.01)F!1
Slug(F131.33%, A ALHEZH 0.57+0.04 vs 4 ng/mL
TGF-B14H 0.83+0.04)3%1X (¥ 3F), 5 RT-qPCR % #u i
PIEE R —5, = FHIUE — XU S EMT 3808
24 FHE_RWAMZECRCHIFITHBE TR
Ry F

T H XIS HCT 11640 f (112 22 FE#2
R IR SEIREE R, WAL — DR R T Z W XU %
VB TE NN 73T, S N TCGA KU o R i 6
CRCAHHREHE S, 0 1 MBS 1B W A 1 2%
SRR, RILT 5 7344 AL A7 0290 F
WEEDR (P<0.05)(El4A), FF HA 44 ££ GSE263027
(1) &5 EL i 4 N 40 i 3R SR AR 4H il (SW480-P) 5 [ L
75 32 L 1D 7R B S 1k 45 LV e 24 L R (SW480-LMI3) i
177 ZRFER N, SR K2 8302 RIER, H
FRALHE 1 700N E R A, 1 130N 3E K R i (P<0.05)
(E14B). X Eds S b 1) 22 e B B 5 i, K
Pl TMEM16A{E CRCH L I i i B PE 40 i R b
#1575 E TMEMI6A W] fig 5 CRCHEFEAH G . LA,
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(A) ®) ©
1207 1207 1201
£ 80 = 807 £ 80
2 2 2
= = =
& 401 S 407 S 407
0- 0- o
0 05 1 2 4 8 0 2 4 8 Metformin 0 005 12
. . /mmol-L™! _—
(D) Metformin concentration /mmol-L™'! TGF-B1 concentration /ng-mL TGF-B1 (4 ng/mL)
TGF-B1 (4 ng/mL)
Metformin
/mmol-L"! 0 0 0.5 1
(E)
Control Fluorescence intensity
= I (fold of control)
= 4 ng/mL " < ® N °
TG - . | 3 3o
E 2 mmol/L r
§ metformin 'T/t II
5 J RN\ :
TGF-B1 g 107 — 1 :
B g — 4 ng/mL y I *
= 1 TGF-pl it J
50 pm lg 5 1 — iy '\,.{ - | Z
é’ 1 Control | -
| |
4 ng/mL ! B
TGF-p1+ Metformin 0 0 2 10* 10°
!
i glfr:gﬁl fmmol-L 4 ng/mL TGF-B1

A: ZHRUCHHCT L6 f & 1452 d; B: TGF-BLXHCT 1164 & J f52md; C: — HXUIIAI4 ng/mL TGF-B13%A BEXTHCT 11641 v /1 50,
D: - HXUIIA 4 ng/mL TGF-B135 5 FHCT 11640 S JEZS (40 HI4E Hi; E. F: DCFH-DAK 4 T ROSTKF K G it 3 B R . n=3, **P<0.01,

#4%P<(.001, 5TGE-BUHIZALFEE .

A: the effect of metformin on HCT116 cell activity; B: the effect of TGF-f1 on HCT116 cell activity; C: the effect of metformin and 4 ng/mL TGF-B1
co-treatment on HCT116 cell activity; D: the inhibitory effect of metformin on 4 ng/mL TGF-B1-induced HCT116 cell morphology; E,F: DCFH,-DA

detects the level of ROS in cells and statistical analysis results. n=3, **P<0.01, ***P<0.001 compared with the TGF-B1 stimulation group.
Bl ZHWAMIHI TGF-p1iE SR HCT 6 AR, S T FIROSE AL
Fig.1 Metformin inhibits TGF-B1-induced HCT116 cell morphology changes and ROS production
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A scratch experiment to evaluate the inhibitory effect of metformin on 4 ng/mL TGF-B1-induced HCT116 cell migration ability; B,C: transwell experi-
ment to evaluate the inhibitory effect of metformin on 4 ng/mL TGF-B1-induced HCT116 cell migration and aggressiveness; D: tablet cloning to detect
HCT116 cell proliferation; E-H: statistical results of figure A-figure D, n=3, *P<0.05, **P<0.01, ***P<0.001 compared with the TGF-B1 stimulation
group.

E2 ZEWAMIH TGF-pLESMHCTI6MMANTH . REMILE
Fig.2 Metformin inhibits TGF-B1-induced migration, invasion and proliferation of HCT116 cells
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A: RT-qPCR detects the levels of CDHI, CDH2, VIMENTIN, SLUG, and SNAIL mRNA in cells; B,C: immunofluorescence detects the expression levels
of E-cadherin and Vimentin proteins in cells; D,E: statistics of figure B and figure C; F: Western blot was used to detect the expression of E-cadherin,
Vimentin and Slug proteins in cells and statistical analysis. n=3; *P<0.05, **P<0.01, ***P<0.001 compared with TGF-B1 stimulation group.
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Fig.3 Metformin inhibits TGF-pB1-induced HCT116 cell EMT
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A: differential gene heat maps, volcanic maps and TMEM16A expressions between CRC tissues and normal tissues in the TCGA database; B: volcanic
maps and TMEM16A4 expressions of differential genes between normal SW480 (SW480-P) and highly metastatic SW480 (SW480-LM3) in the dataset
GSE263027; C: in the dataset GSE67342 the differential gene heatmaps, volcanograms and TMEM16A4 expressions between metformin treatment group (8
h) and control group (8 h) were differentiated; D: the Kaplan-Meier curve shows the level of TMEM16A4 mRNA and the total survival of CRC patients.

n=3; ¥*P<0.05, **P<0.01, ***P<0.001.
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Fig.4 Screening for potential downstream effector molecules of metformin in CRC
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A: RT-qPCR was used to detect the expression level of TEME16A genes in HCT116 cells, n=3; B: Western blot detected the expression level of TME-
MI16A protein in cells and statistical analysis, n=3; C: effect of metformin on the current density curve of calcium-activated chlorine current TMEM16A
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Fig.5 Metformin inhibits the expression of TMEM16A in HCT116 cells and reduces its channel current
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