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ABSTRACT Objective: To explore the expressions of calcium-activated chloride channel protein 1(ANO1)
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and E-cadherin in colorectal cancer (CRC) tissue and their relationships with the clinicopathological
characteristics of the CRC patients, and to clarify their clinical significances. Methods: The surgical tissue
specimens from 77 patients with primary CRC were collected. Immunohistochemistry (THC) method was
used to detect the protein expressions of ANO1 and E-cadherin in CRC tissue; Spearman correlation
analysis method was used to analyze the correlation between their expressions; PCR fluorescence probe
method was used to detect the KRAS/NRAS mutations in CRC tissue; chi-square test or Fisher’ s exact
probability method was used to analyze the relationships between the expressions of ANO1 and E-cadherin
and clinicopathological characteristics of the CRC patients. Results: The THC results showed that the
positive expression rate of ANO1 in CRC tissue was 24. 7%, and the positive expression rate of E-cadherin
was 63.6%. The Spearman analysis results showed that the expressions of ANO1 and E-cadherin in CRC
tissue were positively correlated (r=0. 458, P<C0.05). Compared with the patients with tumor located in
rectum, the positive expression rate of ANO1 in cancer tissue of the CRC patients with tumor located in
colon was significantly increased (}*=5.499, P=0.019) ; compared with the patients with TNM stage
[ll-1V, the positive expression rate of ANO1 in cancer tissue of the CRC patients with TNM stage
I - 11 was significantly increased (y*=4.774, P=0.029); compared with the patients with lymphnode
metastasis, the positive expression rate of ANO1 in the CRC patients without lymphnode metastasis was
significantly increased (P=0.034). Compared with the CRC patients with T4 stage, the positive
expression rate of E-cadherin in the CRC patients with T1-T3 stage was significantly increased (P=
0.024). Compared with the CRC patients with p53 positive, Ki-67=90% , PMS2 positive and KRAS
wild-type, the positive expression rate of ANOL1 in cancer tissue of the CRC patients with p53 negative,
Ki-67<290% , PMS2 negative and KRAS mutant was significantly increased (P=0. 031, P=0.036, P=
0.048, P=0.028).

patients are positively correlated; ANO1 and E-cadherin are associated with multiple clinicopathological

Conclusion: The expressions of ANO1 and E-cadherin in primary CRC tissue of the

characteristics of the patients; ANO1 and E-cadherin may be involved in the occurrence and progression of
CRC.
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WA KRR A R A R, A2 KRAS X
R 7 Fp g ARk 5 & (PCR 2GR BRI, EIMRE
#E 20173401254) F1 A 26 NRAS 5 [ 6 Fh 5 75 K il
WA & (PCR %€ 0%t & #F ¥, H W I
20163401331) W H I & Z & & I7 B e A R
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H R <5%. S5%< MMM E R <25% .,
25% <PHMEAIIE E 43R <<50% . 50 % <<PBH 40 A
IFRT5V0 . FAPEA ML r R >750, SralHlE
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R : G12. GI3 M K117 7482880, 75 [al i i 2
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A146 584826 AY, F5 [A] il i Ct=<<38 H.ACt<C9, #
REFIE A BHME, HRERE M. ACt=FA %
A PCR W WA CE — B A X 5t 4% PCR S i
i CH.

1.5 %#% 54 K GraphPad Prism 8. 0 4k {4 il
SPSS 26. 08 i T5e 112731 ANO1 5 E-cadherin
2k 09 A0 OC P R H Spearman 45 4 A ¢ 3 BT
BEOIRSE T RER Y () FRx; BEMN
ARG RE S5 (FARBHER . 5 . TNM 4>
WL AR B L R AL . Uk E G5 A RS RN 4 212
) . ORF THCHRE (p53. EGFR., Ki-67, CD34,
CDX2, PMS2, MLH1, MSH2f1MSH6) K& A
KRAS/NRAS H: M 98 42 4% B i) ANO1 #l E-cadherin
PR 3238 AR A A) LBk T o R 3 s AR A 2 <40
BRI <5 SAT T s I B AR B <<1 B, R
FH Fisher # VI %K 56 . DL P<<0.05 8 22 74 481t

2.1 CRC#4% % ANOI1 #= E-cadherin ¥ k& ik &

ANOT FH P 2 35 a2 057 T 21 M JE 0 200 it 5, 77 491
CRCH A Fp A A 196 ANO1 FHMEF L, FHMEE
KRN 24,70, HPREERIB 176, hRERIK 2 4,
fiK. hEERBHERSHIN22. 1% M2.6%, KE
BLANO]1 @& Rk % 1] . E-cadherin BH P 2% 3k 52
FAMIAE, 77 6] CRC H LR A A7 49 4] E-cadherin
PHPEFR L, PHPE R A F R 63. 6%, HApLERL
154, HEERIB 156, mEERIK 196, k. HA
T AR B R 19.5% . 19.5% M 24.6% .
Spearman #H 3¢ 43 Hr 45 B 7R« CRC 4141 ANO1
HARILE E-cadherin BRI BZIEMXLR (r=
0.458, P<<0.01)., WK 1f12,

A B

C D

A': Medium expression of ANO1; B: Low expression of ANO1; C: Negative staining for ANO1; D: Positive staining for ANO1 of

gastrointestinal stromal tumor tissue.

B1 HCEKMA CRCHRF ANOIEHRKBMHELR(<200)
Fig. 1 Expression of ANO1I in human CRC tissue detected by IHC method (X 200)

A': High expression of E-cadherin; B: Medium expression of E-cadherin; C: Low expression of E-cadherin; D: Negative staining for

E-cadherin.

B2 IHCEKMW A CRCHAH E-cadherin F HRIKHELR (X 200)
Fig.2 Expression of E-cadherin in human CRC tissue detected by IHC method( X 200)

2.2 ARABRREFHEIECRC EFFEAL T ANO]LF=
E-cadherin FR bk & & & S T EW A CRC &
B, ML F 4 CRC B & 4l 4
ANOL fHPER X RS m, ZRARIT¥EL (Y=
5.499, P=0.019); 5 TNM %+ 1 -11 #H# CRC

BEE, -1V CRC B F 44 h ANO1FH
PERIRFFEM, ZERARITFEXL (F=4.774,
P=0.029); AFE#EFEZN L CRCEHE ANOLH
PERILBLEEZFAHRIT¥E L (P=0.034), T
W EL S5 5 B CRC B #4120 ANOL FH 1 &8
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H35.0%, WhELEEEEF N1 CRC B & i 4 2L

ANOIL PHHE 5 % 0 15. 7%, W L 25 55 5% N2 ]
CRC # HE WA 2 b ANOLBH R XHE R 11.1%;
B ANO1 FHE ik 5 CRC B & B4R . TR .

BURAY Al R R i R A= AU T B TE A G

B (P>0.05) . A [6] i g 2 3 #2 22 7Y CRC R &
E-cadherin fHME R IX R UK EZR B FR I+ E XL (P=
0.024), 1fi E-cadherin AP % ik % 5 CRC B4 4
W MR MR RS . AR e . TNM
A3 R B 45 4 # T Wt SQHk (P=>0. 05) . WL 1.

#1 AEMKERFEIFE CRC BEBALR P ANOL M E-cadherin FHHERIER
Tab. 1 Positive expression rates of ANO1 and E-cadherin in cancer tissue of CRC patients with different clinicopathological

characteristics
Clinicopathological Total ANOL positive E-cadherin positive
characteristic case Number [1(5/%)] b P Number [n(/%)] X P
Age (year)
<60 32 6(18.8) v 20(62.5) v
1.034 0.309" 0.031 0.861"
=60 45 13(28.9) 29(64.4)
Gender
Male 52 13(25.0) 35(67.3)
0.009 0.924*" 0.933 0.334"
Female 25 6(24.0) 14(56.0)
Tumor location
Colon 31 12(38.7) 21(67.7)
5.499 0.019¢ 0.378 0.539°
Rectum 46 7(15.2) 28(60.9)
Histological type
Adenocarcinoma 66 18(27.3) 42(63.6)
— 0.275" <<0.01 =>0.999°
Non-Adenocarcinoma 11 1(9.0) 7(63.6)
Differentiation
Well+Medium 60 15(25.0) 38(63.3)
— >0.999" 0.010 0.917*
Poor 17 4(23.5) 11(64.7)
TNM stage
I +1 40 14(35.0) 27(67.5)
4.774 0.029* 0.537 0.464"
-+ 37 5(13.5) 22(59.4)
T stage
T1-T3 69 18(26.1) 47(68.1)
— 0.671" — 0.024"
T4 8 1(12.5) 2(25.0)
Lymphnode
NO 40 14(35.0) 27(67.5)
N1 19 3(15.7) - 0.034" 10(52.6) 1.324 0.516"
N2 18 2(11.1) 12(66.7)
a: Chi-square test; b: Fisher’s exact test. “—": No data.

2.3 ARRAIHCH 4 CRC 2 EEHA L F ANOL A
E-cadherin A bR X & 5 p53 PR CRC & I
5, pb3 FHTE CRC B 44U ANOL BHME k%
B WAL (Y=4.677, P=0.031). 5 Ki-67<<90%
B CRC B # A, Ki-67=90% B CRC B # fm l4
ANOL BH P 2R 35 2 0] W FE AL (P=0.036) . 5
PMS2 B CRC 3 thig, PMS2 A CRC B# %
H L ANOT FHPE R IR R B Th & (P=0.048) .

CRC B FmAL P ANOLEFKILHEGFR, CD34,
CDX2., MLH1., MSH2 f1 MSH6 & 1 % ik ¥ J&
B (P>>0.05), CRC H #4840 E-cadherin
EHMHELEFES p53. EGFR, Ki-67, CD34,
CDX2. PMS2, MLH1. MSH2 fl MSH6 & 1 %
KT B REE (P>0.05), W& 2,

2.4 RE KRAS/NRASA B EERACRC &4%
4148 F ANO1#=E-cadherinfRbL kL F 5 KRAS I
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T CRC BB ¥ by, KRASZEAST CRC B F 4 JC B W SEEE (P>>0.05), E-cadherin £ [ B 4 2 i
ZUh ANOT PHPER B R BT (=4.845, P=  R5 KRAS I NRAS K R4 ¥ L W68 (P>
0.028), ANO1fEHMHMEFREER S NRAS HH 5747 0.05), W#3,

£2 ARFEIHCHE CRC BEBALRH ANOLH E-cadherin FHHER KR
Tab.2 Positive expression rates of ANO1 and E-cadherin in cancer tissue of CRC patients with different IHC features

ANOL1 positive E-cadherin positive
THC feature Total case " >
Number [#(5/%)] Ve P Number [n(5/%)] be P
p53
Positive 52 9(17.3) ] 30(57.7) ]
4.677 0.031° 2.445 0.118°
Negative 25 10(40.0) 19(76.0)
EGFR
Positive 55 12(21.8) 37(67.3) )
0.968 0.325" 1.736 0.188*"
Negative 18 6(33.3) 9(50.0)
Ki67
=90% 32 4(12.5) 18(56.3)
— 0.036" 1.632 0.201°
<90% 44 15(34.1) 31(70.5)
CD34
Positive 22 4(18.2) 12(54.5)
— 0.123" 2.975 0.085*
Negative 27 11(40.7) 21(77.8)
CDX2
Positive 73 19(26.0) 46(63.0)
— 0.569" 1.721 0.190"
Partially positive 3 0(0.0) 3(100.0)
PMS2
Positive 71 16(24.2) 45(63.4)
— 0.048" — >0.999"
Negative 4 3(75.0) 3(75.0)
MLH1
Positive 66 16(26.7) 42(63.6)
— 0.684" 0.031 0.859"
Negative 9 3(33.3) 6(66.7)
MSH2
Positive 73 17(23.3) 46(63.0)
- 0.061" - 0.533"
Partially positive 2 2(100.0) 2(100.0)
MSHG6
Positive 66 16(24.2) 42(63.6)
— 0.684" — =0.999"
Negative 9 3(33.3) 6(66.7)
a: Chi-square test; b: Fisher’s exact test. “—": No data.

£3 AR KRAS/NRASREE CRC BEBULF ANO1H E-cadherin & H FHM: R AR
Tab.3 Positive expression rates of ANO1 and E-cadherin in cancer tissue of CRC patients with different KRAS/NRAS mutation

ANOL1 positive E-cadherin positive
Gene mutation Item n . "
Number [n(y/%)] x P Number [n(/%)] b P
KRAS Mutant type 32 12(37.5) ) 20(62.5) )
4.845 0.028° 0.031 0.861°
(codon 12/13) Wild type 45 7(15.6) 29(64.4)
NRAS Mutant type 3 1(33.3) 3(100.0)
B — =>0.999" — 0.297"
(codonl12/13 /59/61/117/46)  Wild type 74 18(24.3) 46(62.2)

a: Chi-square test; b: Fisher’s exact test. “—": No data.
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— B iR A A A £ £ M DUVE AR A ELI CRC f 2F
MBS . H, F48RA R B CRC & 4 & A
o5 PEAR A0 8T B AR 5 W B 0 Im R S

ANOTL B H 2 7 T Y A48 11q13. 3, X B
N8 e A A R WG & AR v dc WL g g (o
WX Bz —. BEfEmG Y 2. ANOL 78 3k i
O BEIR A0 M L LR L R AR RN T 5 R E £
oo W oy L b il B 36, O ELAE R 0 R A R
Jet i R — A E . ARG RER: ANOL
fE CRCHZ P [V R IARIAK (24.7%), FFH K
WA AR E RS (22.1%) . ANOL EZE N F b
67 240 PR ) 4 B S A 20 L, 5 ANOL 7 H At i 93 4
Ji R B ek s N — BT ANOLTE R 4 80 &
ik B, AT ANOL 35 5 o s AL e 2 L ik
G BE S F RN R G RNEFEER
OKUYAMA %5 " i3 . ANOT 7E 3k % 55 84 Ik 41 g
St RIA A G W % R . KA AR T
JEARNRA X, &5 HIA0IT I 0 I R 45 5%k A
. CHENZE " %3, ANOT 78 3L IR 9 6 1 365k
55 AUk B 45 e RS RN S M OG . JANSEN 4§ 17
T RS &I ANOLTEAR 228 Rk (3L
Bdes . e . BRSO N . B RTHDIR
B hE s, (HANOL B 5 g 2030 . ke
GRS R, LR R UG B
Tk, AWML R LR ANOLEH F£IL 5 M6
B . TNM 43 ] B bk U 45 56 8% 17 7 B 8 OCBG, 7
TNM 7 il . Ak S50 CRC B H Al 4
ANO1 FHM: R AR BT, $2/8 ANOL & H Al fE
Z 57T CRCHEAEKREN R B . THCHrEYW
W) 000 T S DR PR oA U L SR R R L TS M
fif 25 ¥ E2 AL T EEMAE . KT ANOLE IR i5
545 H W9 THC b5 2240 19 AH SC PR 5% ) N 90 5 4 4
i, AR R ER: ANOLEHFEE S p53. Ki67,
PMS2 & KRAS & 48 R & A 78 LK, 7F pS3 Bk |
Ki-67<290% . PMS2APER KRAS A5 () CRC &
FE A2 ANOL PR IR R B A, 5 ANO1
ATREZ 5 T CRC W & A& fidk & . ANO1 5 p53.

g

Ki67, PMS2 Jt KRAS 572 MR35 By A5 K6 % CRC
RS W . ImIRIGIT IR S IS AR A —E
ZHE L,

E-cadherin J& 85 4 PE Z B 50+, B TSR
HEBEE, R TFRadk16q22. 1 LMEEI&E A1
(cadherin 1, CDHI) MM Zmi = BEAESCHEE ™
i . E-cadherin 7€ 1F % 2 23 20 B b 08 5 & K OF %
Ik, DT PR 457 240 Jf =2 ) 1) %5 B DD B s A1 240 i b
E-cadherin 25 1 3¢ 35 7K ~F- B AR S B b B 41 g = 18] (9
BB PE R AR, i 0 A s T B 2 D R A K AR AR 2B AN
5% . E-cadherin & F1 1Y 58 8 M2 b Bz Ak 131k
SRR LR, E-cadherin T RE T2 2k 28 % 5 45 Pl AE
AR RFEAFFA L, HE-cadherinfE CRC
b BRI S — e w . AR TR
K I . E-cadherin 55 1= 8 U B R B 45 5% B8 45 11 IR
WS HAE R, ECRCMAkLEEESREY S 51Z
B R R Y 2R AT Sy, AR R R TS 09 bR AR
Yo AWFR G KW E-cadherin 8 A £ 5 5
CRC Ry 72 B W] 0 5CHk , 3R 1 2 R 1Y CRC &
# E-cadherin fH M R X R H AL, $2/8 E-cadherin %
KW g CRC #f % UIAH ¢ . EA 5K LI
E-cadherin 5 H 325 5 CRC & L2 . TNM 43
IR S 5 R A 06 . ARSI B0 25 R 5 H it SCik
IER PR ZE A 225, AIRe SR B Ry HEA
i R S THC A I 7 0k 45 22 T R 3R 1 22 5 A K

i FpriR, ANOI Ml E-cadherin 2 H7E CRC
M) 2% 3K A7 AR I R AH DG, 378 CRC 9 & A4 K it
e & —eEH . ANOLEHEiES CRCEHER
g AL . TNM 4 k455688 . p53. Ki-67.
PMS2 ke KRAS 72 % YIM 5%, 4278 ANOT a] REAE
CRC W R B2 Wr . s VA% FHE ) FH 25 07 i 2 A
TEAE 4 W FH AN 1A

PR R

JIv A AR 5 P WA A ) 4 2

fEE AR

RSO BRSNS SCRE, BB S
SIS SCHUR R NG CIR'S , RS 5 S AR RO
W, BMESSEAREMTRER, BESSSMRK
Th J R B B AR SO R

(&% 3k ]

[1] ZHENG R S, CHEN R, HAN B F, et al. Cancer
incidence and mortality in China, 2022 [J]. Zhonghua



K, S ANOLAIE-#5 368 A7 N JEUR TESS B R AL 40 i ik OE T X 1645

Zhong Liu Za Zhi, 2024, 46(3): 221-231.

[2] SHIN A E, GIANCOTTI F G, RUSTGI A K.
Metastatic colorectal cancer: mechanisms and emerging
therapeutics[J]. Trends Pharmacol Sci, 2023, 44(4):
222-236.

[3] JIANG F L, JJA K R, CHEN Y, et al. ANOI-
mediated inhibition of cancer ferroptosis confers
immunotherapeutic resistance through recruiting cancer-
associated fibroblasts[J]. Adv Sci, 2023, 10(24):
2300881.

[4] AL-HOSNI R, ILKAN Z, AGOSTINELLI E, et al.
The pharmacology of the TMEMI16A channel:
therapeutic opportunities [J]. Trends Pharmacol Sci,
2022, 43(9): 712-725.

[5] TAMMARO P. The TMEMI16A anion channel as a
versatile regulator of vascular tone[J]. Sci Signal, 2023,
16(811) : eadk5661.

[6] OKUYAMA K, YANAMOTO S. TMEMI6A as a
potential treatment target for head and neck cancer[J].
J Exp Clin Cancer Res, 2022, 41(1): 196.

[7] LIS T, WANG Z C, GENG R L, et al. TMEMI16A
ion channel: a novel target for cancer treatment[J]. Life
Sci, 2023, 331: 122034.

[8] DENG C M, ZHANG G G, LIU Q W, et al. ANOI1
reprograms cholesterol metabolism and the tumor
microenvironment to promote cancer metastasis [J].
Cancer Res, 2023, 83(11): 1851-1865.

[9] CORSO G, FIGUEIREDO J, DE ANGELIS S P, et al.
E-cadherin deregulation in breast cancer[J]. J Cell Mol
Med, 2020, 24(11): 5930-5936.

[10] KIELBIK M, SZULC-KIELBIK I, KLINK M.
E-cadherin expression in relation to clinicopathological
parameters and survival of patients with epithelial ovarian
cancer[J]. Int J Mol Sci, 2022, 23(22): 14383.

[11]0e B3, skFAWE. SRR M. SRR, Jtat . AR TAH
fAt, 2018: 387-394.

[12] SEA, wHAAE, i, 4% PLODLYE H i 5 1R 40 il
I LS URAN L b 9 323 B R SCLT ) i RO R (1
R, 2024, 50(4): 1035-1043.

[13]SIEGEL R L, MILLER K D, JEMAL A. Cancer
statistics, 2020[J]. CA A Cancer J Clin, 2020, 70(1):
7-30.

[14] ZHANG G N, SHU Z H, YU J, et al. High ANO1

expression is a prognostic factor and correlated with an
microenvironment  in

Front Immunol, 2024, 15:

Immunosuppressive  tumor
pancreatic cancer [J].
1341209.

[15] CHEN W J, GU M, GAO C B, et al. The prognostic
value and mechanisms of TMEMI6A in human
cancer| J]. Front Mol Biosci, 2021, 8: 542156.

[16]X) 2=, 7 ¥, EEIR, 5. fu s U g i S8 T 2k
DRI A5 0 g s 7 e Gk T 40 S 90 S R i 8 R B
FEAE BTN LT e R RRR 2% 35, 2024, 40(12) -
2473-2483.

[17]JANSEN K, FARAHI N, BUSCHECK F, et al.
DOG1 expression is common in human tumors:
a tissue microarray study on more than 15, 000 tissue
samples[ J]. Pathol Res Pract, 2021, 228: 153663.

[18] m [ I PRI 24 25 (CSCO) S i & R B L 45 4
o 98 53 o S5 0 e A T v [ SR AR T ] i AR T
SRR AR, 2021, 24(3): 191-197.

[19] YUAN C F, HUANG J N, WANG Y Z, et al.
Exploration and validation of the Ki67, Her-2, and
mutant P53 protein-based risk model, nomogram and
lymph node metastasis model for predicting colorectal
cancer progression and prognosis [J]. Front Oncol,
2023, 13: 1236441.

[20]ZHU G M, PEI L J, XIA H W, et al. Role of
oncogenic KRAS in the prognosis, diagnosis and
treatment of colorectal cancer[J]. Mol Cancer, 2021,
20(1): 143.

[2VIBR S AL . £ FF. BB B HT J5UAE R 40 236 07 P 1Y
S R L), M R 2k, 2024, 49(10) -
1213-1220.

[22] WONG SHM, FANG C M, CHUAH L H, et al.
E-cadherin: Its dysregulation in carcinogenesis and
clinical implications[J]. Crit Rev Oncol Hematol, 2018,
121: 11-22.

[23] CHANG K B, JIANG L., SUNY F, etal. Effect of
E-cadherin on prognosis of colorectal cancer: a meta-
analysis update[J]. Mol Diagn Ther, 2022, 26(4):
397-409.

[24] ik, IMER, E5%8, % A2 p-EHEHEA
FIE-45 %5 8 78 45 B 0 b po 30k Role R = LT ]
AT 22, 2022, 42(12): 1-5.



