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Advances in the study of CAVI1 in digestive tract tumors
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Laboratory of Chinese Medicine Formulas Excavation and Innovative Transformation, Lanzhou 730000, China)

[ Abstract]  Digestive tract tumors are currently one of the most common types of cancer, including esophageal
cancer, gastric cancer, hepatocellular carcinoma, pancreatic cancer, and colorectal cancer. Their prognoses are poor and
the treatments require further improvement. Caveolin-1 (CAV1) has a dual regulatory effect on digestive tract tumors as a
tumor suppressor and cancer promoter. CAV1 plays a major role in cell proliferation, invasion, metastasis, angiogenesis,
and drug tolerance of digestive tract tumors. The regulation of CAV1 protein and its related signaling pathways may be a
strategy for the treatment of digestive tract tumors. This review analyzes the relationship between CAV1 and digestive tract
tumors in terms of structure, function, expression regulation, regulation of epithelial-mesenchymal transition, and drug
resistance in digestive tract tumors to provide new ideas for the diagnosis and treatment of digestive tract tumors.
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55 IRk R A OC B iz N Sy R R AR G SR 1, AT
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WAFZ R MRIE L A WRSE R B CAVL AEH]
i 9eE 240 B EL AT A3 AR P CAVL 78 BT I8 I R
AT AR D BE , SR M TE & e e i) CAVL {2k Jib g
A A KRR T EOMREAE S . BRTA IR, CAVL
TEH ACIE I b g VR T R A5 B M AR, o T
WA CAV1 57H 4k 18 g =z 8] (% A0 BAE AR SOk
Wi 1 CAVI FIH Ak 18 6 1Y f5 8 F 98 iR, i ik
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B &1 21 kDa 583, BFFTFHA 33X IR B Hh AN [F]
) mRNA 45" . CAV1 TS 4 D AFIS5H
b Sl NI e R R A R Ly b N A e 1)
BRI C RImAs f IR CAVIL [ € AR AT N K
Uil R R T AR R, C AR Im A A A 3 AR
A A5, R AR R AL A7 s I PN 25 R 3 ) U T A 42
AT it A BB Oy T2 iR N
R Uity 5 R AL TR S TR A s« T TR 7 A R 22
SR . R R 5 Y14 AT DLWk 8 & R 5 1 1K
BRI IR 15 5 B 1, 22 2R o s S80 W1k iy
CAV1 ATLISE R RN 25 CAVIL BA ot
(WET1),
1.2 CAVI1 HiThee

CAV1 et 5 Z Fh a8 (1 BT 45 A, 46 il 1R ] s A
AT AT R, QAR R A 2R L
KA 545 S BRI MAET:, CAVL AL
AN R F R B0 Y R 8 R
AR, — 75 18, CAV1 REMS JE 2295 7 s 72

21 L

Cytomembrane

G
& Mitochondria

HEDEEA
Cavin assembly

(ﬁfk,_

P )

‘ -

. Endoplasmic

: - ’ INEE LSRG O reticulum

. / Cavin heterooligomeric — .
ey ' | %{ N — complex — B
/) ~ AR, i 3 @
i>g e N1 ARER r~ o
Pua & = ..~ Caveolin P o

/7&( W~

/ P A% . e

/ {( /'/ /,/' AT A%
NEEN HA»—JT;JTJTL?.W / Cell nucleus
Caveolin Golgi /
1 /NEEEARBLEHIE

Figure 1 Diagram of the

mechanism of caveolin synthesis



112 rp [ A BE 2 A s 2024 4E 7 A A 34 555 7 Chin J Comp Med, July 2024, Vol. 34 No. 7

I 95 RE 5 A6 5y — O T, T i AE R D) UL 2% 5
CAVI iRk et e  ZEm i 2t ML A
KT CAVL BB fE— 2 B L5 CAVI
FEAIM N 5E D B s 5 15 S A . CAVI B2
UESSAE Z2 T AT g e Ar e 22 Rt Rk fE 8%
e B R R T CAVE R R, R
Wi, R4S B v CAVIL SR 3e38 T > (%
1,K2),
1.3 CAV1 HIRIEIAE

CAV1 1y 3Rik3Z 3 Fho7 a5 . JE K 41 W 35t

TEABNT B s R S J R ML, CAVT R 56 4
TR LB T 43 DNA H LA fI 4 8 A &
Wi (IR Ak . S BRIE RNZ R AL Y MM R Z
R AL R IR RR S 5 | M 22 4l i b CAVL Y DNA
HJE AL B 20 3 1 25 S Ak, DT 3R 95 H mRNA 3%
ik Sanders 251 % R B AR A KT B
(transforming growth factor-B1, TGF-B1) &b P 1F % A,
SFYEANMEIG , CAVI mRNA 35 % 2 41 2 (118 i 1
FHTT 9, 3% 7T i 5 e A PRI £F 4e 4k A OC, Ah,
Yan 25V 58 CAV1 DNA B JEAb A48 P il v 1

1 CAVI 7EEME M o i Z2 ik 1 ol

Table 1 Expression of CAV1 in malignant tumors

Jiiryed X A
Tumour Significance Regulatory pathway
A e R ToE AR
Esophagus cancer Promote tumor Mitochondria apoptosis pathway
g2 2l A1 fifr e EGFR/ITGB1 ;c-Sre/CAV1;

Gastric cancer Promote tumor

e e

Promote tumor

H?%.‘:.;:Zfrﬂ]

Hepatic cancer

g 22 Bt e
Pancreatic cancer Anti tumor
e B
Colorectal cancer Anti tumor

By o
Bladder cancer Promote tumor
iy 37 {2 fihyeg
Lung cancer Promote tumor
ST R e
Cervical cancer Promote tumor
Bt Beie

Osteocarcinoma Anti tumor

e 5 04 {2 s
Glioma Promote tumor

CIE s Mg

Ovarian cancer Anti tumor

B b

Skin cancer Promote tumor
P2 T & e

Prostate cancer Promote tumor

BN Bt e

Breast cancer Anti tumor

el et
Renal cell carcinoma Promote tumor
S e

Head and neck cancer Promote tumor

Wnt/B-catenin

Wnt/B-catenin ; Notch;;
PI3K/AKT/mTOR;;
CAV1/SREBP1/ACADM;
AR /CAVL;
Integrin o/ CAV1;
Erk/Jnk/p38

CAVI-ROS;
shh/MMP2/bFGF/1L-6
CAV1/STAT;CAV1/MMP1

it

Unknown

CAV1/AKT/Bad

AKT/mTOR
i
Unknown

Wnt/B-catenin;
PTEN/PI3K/PKB/Src/CAV1;
TRAF4/CAV1

CAV1/p-gp/M2 BI 5 IG 20 i ;
CAV1/p-gp/M2 Macrophage ;
CAV1/ACE2

A
Unknown

Wnt/B-catenin

CAV1/NF-kB/c-Myc;
TGF-B1/Smad

PI3K/AKT

CAV1/EREG/YAP ; TGF-B/SMAD




o P A PR A 275 2024 4E 7 A% 34 455 7 ] Chin J Comp Med, July 2024, Vol. 34, No. 7

113

K EH i
Type E3 Normal E3 Tumor
EEES EEES koK koK EEE S ok ok
. .
L
61 :
i .
- ; :
=7 .
X ©
> B 4
L I =
> -
< >
O <
O
2 <4
] ¢ .
‘ —
-
01
=R EN 73 T JHH Joe i el 5 i
Cholangio- Carcinoma of Esophagus Hepatic Pancreatic Colon Gastric
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E S ERALLE, ™ P<0.001; B B8R .
R =

HRASIH CAVL RRIE B A 40 CAVL Rk, g R B

B2 CAVI {ETH A R B Ol

Note. Compared with normal group, ™™ P<0. 001. In the cholangiocarcinoma, esophagus cancer, hepatic cancer, gastric cancer tissues CAV1

high expression, CAV1 low expression in carcinoma of the rectum, colon cancer tissue, and the difference was statistically significant.

Figure 2 Expression of CAVI1 in GI tumors

FTREMLA , FEF A A 18 1 il o - 92 W RN 97 19
FIREREA, SR, B A AR AE L W bs AR W
A Rt — 05T

CAVI MR BIFF9AFE 3 V& & G+C Y [
P ICE, AL 4E CAAT FE41 Spl iR P 51 filid &4k
WA S R TG AT A P i S JIEL R R ) 344
Jna] PLjl % SRE 45 & & H 1 ( sterol regulatory
element binding protein 1,SREBP 1) Y CAV1 j3ah+
w8 L B R T eSS A, VR CAV] mRNA %36,
Bk, HA % ST GAT 254 R F 6 NF-kB AT LA
5 CAVL BB FHRZE & AT K0

VFZ IR Z RSS2 m CAVI A5 55875, 4l
/N RNA ( microRNA , miRNA ) | K % JF 4 i3 RNA
(long non-coding RNA ,IncRNA) ¥Rk RNA ( circular
RNA , circRNA ) DR HABZE BT A] LAXT CAVL BY5E 5%
Ja K F AT R, HoH miRNA A §§ miR-199a-
5p'% miR-96"*" miR-124'*' miR-103/107"%"  miR-
204" miR-130a"* Fl miR-103-3p'®’ & Bk B AT LA
PUIFEJE CAV1 mRNA 38 CAV1 mRNA R#fig 1 il
HBH%E, IncRNA fU4% IncRNA ANRIL'®! Inc-BMP1-
1'"F1 IncRNA IMFLNC1'“" | "] LAJE 5 CAVI &
Tk N HIRe . BRI EY], circRNA 7E CAVI
(O S S R PR GV E R Li T R &
I circRNA TADA2A % £ & I miR-526b 45 &1

"/

A, BT miR-526b Al miR-203 11 45 2 g, AE 45 12
ik CAV1 ik, —SUE A BTINR G M [ A AR
A F ( polymerase-1 and transcript release factor,
PTRF/Cavin-1) JFMEE 1 1 A1 RNA 454 & 1 HuR
WATLASE I CAVL i 8 1 R 35 F e e 7 B3
Z R E M ZNRFT Fd S AL S5 T CAVL iZ %
AT W G R AR O ( tyrosine protein kinase,
TPK) ATLAS CAVI RYBE R 14 (7 mi4h 3, BT H
BERR AL, 5 B CAVI AEAE B ™ ILsh, CAVI
2 TR TR M A7 15 8 B, AT LA I R
REff . WF9T L CAVL 1Y H WERE A% AT LAAE HE 47 1R
(palmitic acid,PA ) 1755 [ 2 TP Ji¢ Jo 400 e 0 1~ 0 4R
KESZI, CAVI I RESE PA PRS2 R Ge i
Uil EIR TR L 25 TR, CAVI YRR
BUEZAE g 5 RNA B9 98 32, 1M HL ik A2 31 8 1 #8109
T

2 CAV1 XtphyE EMT RS20

CAV1 5Z R0 i I 7 - 18] 58 B 6 46 (EMT) A
S0 AR CAVL (9 84 53k ST6GALL %
s, AR i EMT 40 s 228, 0F 58
KPS BRIET drdd CAVI 5 EMT Z[H]
FEAE AR 9 B9 A 56 Pk, AT DLAE 9F EMT i F2RY
miRNA-203 @1 4#] CAV1 i PI3K/AKT {5538 %
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I BIN B R 2 0 R IR A S A0 T, A
A A EMT R AR ZEDY . 5 EMT Al
R 8 T A M R E A OC B JE [ CAV L FE HUIR iR
IV B R T R e A o R s B R
CAV1 V8 i 51 A g 08 Ji 1) 6 B ok Bl [ 22, REAE 15
SR EMTUOT X 30 ) R o 2 e, A3
A 1 2 (musashi 2, MSI2) RERG I CAV] B A%
5, SR EEAR MSIL R] DAF0 il CAVL A5 0 41 il
EMT R | fEFLBEH, CAVI 5 EMT #i3¢,
Bt = CAV1 W A 440 i 7T 58 3+ /5 TGF-B1/Smad
S5 PRAE EFL IR EMT gEFES) Ak, e
2y A eI /N BRFL AR AR K EMT 3 1 g A
BEIE I T - 1a/CAVL (5SS CAVI ITER
Al e ok [ R R Y B BMI 3Gk IR 2 i
EMT™ CAV1 7E ZFh iR b 5 5 FiR 22 5 VI A
O, e b BT RO b R 40 B Y EMT B A7 %

=AU
3 CAV1 5pEmzar xR

3.1 CAV1 5iH{EMEMARX R
FEXPATR K CAVL B S5 i 15 6 RS A M A 1
Pereira 2% %2 B2 Bk 55T 15 96 A0 TT 06 A5 1o
DT AR, T 3 5 s DU — iR 45 & R AR
N, R I BESE R W CAVL 3@ 3 S Wne/B-
catenin i F% ok 2 5 8 Ji 40 MR i 245 M 1 TR
R, AEBRZ CAVI AT M 8 pg/mL A
AbEE B AN 24 b s, BRI TR B E TR
CAVL n] fg /& 8] it - b ¢ 40 i ¥ fk W 7
(mesenchymal epithelial transition factor, MET) F1 A
KEFERKHAFZIK 2 (human epidermal growth
factor receptor 2, HER2 ) {57538 [# =2 [H) 1F % AL 118 OC g
HEFEAA, W L R 1221 R 1222 v 5 ) HER2 8%
FRACAAN T TAH 5 T 1) B 40 M 08 1, CXCR4 i
FIRFTLABE CAV {553 i, £ F 98 20 B ) =5
FEERJE B TH 251 CAVI B K PR E S 8%
W) B AETEI (overall survival, OS) AHIE, SR,
TEFE A M TP CAVL T I ] Rt 2 5 Z 2 i 1 5,
Kamposioras LIV W 24 CAVI 7E 82T 4k 41 it
H A ] A 0] S R R 0 RS P 2L A TR T
L0 o 20 ML S AR AL AR IR, CAVT YRR AR 5
BUR AL A (R 2 2457 . e 45235 DU A i +
nab—$AZBEIRYT (14 F8 5 T, T35 V4 At 7 T 4k B AT
I CAVT S A5, I8 25 e 0 i J s 40 L i)

BB I 5 B R 4G 58 9 s 200 B XS nab— 5 A2 B
SR , Al AN A T KT R
3.2 CAV1 5B EMBERANX R
T K& PLAN WA miR-1246 18 2 40 1) O £ 355 1
AL Y CAV1/ p-gp/M2 B 105 20 it b it T 4242
W 24 PR ol e 0 IBE S 2R 3R 9T AT aE 0 )
CAV1 LA K EMT, 4175l Jii Jis 248 A 100 B8 5 ol 45 i 9 40
HRL X AR A S A0 200 B 0 T AR A R S — TR
F W miR-204 13 K@ 370 H] CAV1/AKT/Bad
A ARSI 98 200 J XoF G 4601 175 %) s 1% 200 M 9 T
U, CAVI Fl CRAF/BRAF & [ 5 — RAL S &
5iRybEE e #L 16 EphA2 AT 25 A OGS ERJE |
B R AN = A5 [ 7E 75 RO b SR
W ARG, BT —E AR SR, R
IR CAVL 500 5L B 35 10 B 4F IS S E A G, i
ik CAV1 A IG5 ARG TT 0 BURME, CAVI B2
REAS (L 1 O S 98 40 B A fb 2 i 25 1) e SLIR I
W7, CAVI K1 5 nab— S AZBE AN 76 b 534
I7 1) T e A AR A A R At 35 G IB6 s (IR B Y1) 7 ) 3
AP CAV MM S ME R INFE IR T8 42175 5 FLIR
Ja AT AR 2 1 AR R B

4  CAVI1 X 40 8 T4 B i =2 i

4.1 BEE

CAV1 TE &% (esophageal cancer, ECC) H1{}
HEE WG ARE R M, Wang %1 BT R
B CAVI ik 2 ] 200 M 5 5% 188 O B A 1 4R
ROS 7K-F-, 1M CAV1 s R BEGE i G,/ G, 1 ECC
YRR T 4L 1 A ROS JB BRI 457 s 240 i ] B
AN CAV B35 5 g 5 1 5 40 L e ke ¢
BB R GEAH R R 3R 22 1IE A OG, CAV 7l g
W ECC S ia 7 BT L 50 , CAVIE JEH 1
P RE A K HL R DR e 38Kl 7 Hh e i s b, 5
Barrett £ % 5L 40] o #F A OC; CAVE BRI 1 238
M5 A R R £ 8 R 1 B M AR T Tia
S AR SER I, TRl X CAVL 3R
IKHEAT 54T, HAE ECC AP R R K P I 4 T
RBIT BGL AR B IEH AL, 5350, ] Rho/ROCK 18
PEAT AR WA CAVI MBI/ NS HEEH-1(pY14
caveolin-1,pY14CAV1) MR IA y It B F /> ECC 40
HERYER MR 2% CAVI \pY14CAVI 5 ECC 42 &
R LR 2 AR
4.2 BiE

CAV1 &2 B J# (gastric cancer, GC) FJ— i 7l
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T bR 4, Bertero 2503 3 11 PR | 20 2005 B2 1
I3 FAAERAH DG 43 B 13X — &5, [A] i 5 0l
AT A K T F 2K o (platelet derived growth
factor receptor alpha, PDGFRA ) %€ A8 A 3¢, i ik
CAV1 BH W7 & f% t4E K Fl 7 3Z 1K (epidermal growth
factor receptor, EGFR) A9 ¥4 1% I F& K GC 40 f iT
L R AEE DY B 2 1 PTBP3 RS 1 #1E DY
He CAVIL, Y GC #6eA8 ™ BiR i B ik 5 N ok A DG 2
[ (fat mass and obesity associated protein, FTO ) #1Jl il
CAV1 & 3k T 4 ] GC 40 Jid 54 5 L 3T B F =
721, Cire CCDCY 19 g bl B, 0] miR-
6792-3p/CAV1 {5 58, 180 CAVI ik, 3T i
GC Jihea &A= . WFSE R B, 1 B e 40 M - miR-
451a HYFIR 2 40 M A 4 T B FiR 224, IR
PELH MR T 5 2R GE CAVIL i, 3% 26 AR ) o B K
) Wang 2512 B I CAVI By b g Fe k4 hn 5
W00 A 1 S 2B A7 30 0S A SE . Sun SR
CAV1 7R JF & I ik B2 25 v () 3k ] LT 448 2
AR SR BT B B9 I U AR SR . e
Hh, CAVI J A AL AT BE7E B 5211 I ( gastric
cardia adenocarcinoma, GCA ) f%32F & fr e 5 BAE
AT RIER GCA B35 TS 3L Ak A Wbn ' .
VFZRFFESERM] CAVL 5 GC i AERS 17 1 A A7 101
Ja Z [RIAHICHE , SR, CAV 7E GC 3z 3FhE 2 5%
PE A2 SRR s HAREE T AW
4.3 BHE

CAV1 7£ JIF 40 if2 98 ( hepatocellular carcinoma,
HCC) Y& e h i 4 B 21 i 5, CAVI Rk Al I
T JET- 240 L 9 e, S T T 1) AR W s 35 W R T 1
JPRIAR ™, B RIA A CAVIL {2 O-GleNAc %
fiff ( 0-GlcNAc transferase, OGT) it % 15, fi & O-
GleNAc SRILAINE| Z P E H A& H v, 12
HEHCC AT RS (R8T i KIAEY CAVIL AT
LI Wit/ B-catenin 15 5 & 12 {2 i & B R 9 B¢
(hepatitis B virus, HBV ) #H ¢ HCC #f jd 5% %
CAV1 i 1A B L R Bl 8 335 BRI IR 1 /)
B HCC AUEAEA MY HE A 17258, CAVI BAE Wi/
B-catenin 5 5B W WHREBHREMS SR
FOREELL S A 3 HCC AT RZED, S —
TR & B, AL HCC /Y CAVI 2 it Kb R i
Fim TIONFEAL R HCC, X R CAVI 2 il &k
FIRE 51 & BT RE Ak BT 98 AR, 02 E JTF 40 R 1 Kk
AT CAVE AT LA_R TSR FI O— b 5L A ity

1 KR E Notch 8, 15 /1N Bl HCC 41 g 7614
W RSN R RN RS Y CAVIE I FRIR RERSHUE
PI3K/AKT/mTOR {553 [, fig #F % 5% [+ NR4A2
FIBERRAL RXRo JEIR, )5 STOGALL Ji 8 45515
GRS Chai %1 R B HCC WY RS S
AR O, HCC 40 rh CAVIL 3 C B 2
(hexokinase 2, HK2) 19 3% 15 BB % 315 8 78 26 8 AN L.
WA, S ECHCC 4T (1R3%, BLOh, H CAVL/
SREBP1/ACADM #1413 1 fig 195 R 48 Ak 2% 3 AT LU ARE
HEHCC REDY . Z R HT R, N T 5
H I Sec62 ZNEA T F 52 K M Sz U H &
Sec62 M A # a/CAVI 5 515 SE i HCC %
B Takeda %' KRB CAVI 7E HCC B H I
IRARAS rp e 38 5 A M 52 3 R B AV i i AR 2
TR (oleic acid, OA ) A I8 1= PR it 28 o il 7K A1 ok
) HCC ML T, Zhang 2512 FFE £ W] CAVI
A LGE I MAPK {55 8 02 BE S 5% T HNF4A Al
Spl HYBERRAL , 3% LEHE S H 75 O~ BRIk 3-B-N-
O Wk = K A OB 7 F2 B ( recombinant  O-
fucosylpeptide-3-B-N-acetylglucosaminyltran  sferase,
RFNG) & 3l F X345 & , 5 5 RENG #%3%; CAV1 1£
PR R TR AR, 25 HCC =
UL fE i R 28 5
4.4 BRERTE

CAV1 J2&Ji l# 95 ( pancreatic cancer, PC) & J&& i
PR — I BN T 7 PC AEFUPIRER S, B
CAVI BRI 5 R 77 R ARA O 75 R IR S22 R 240 i
(pancreatic stellate cells, PSCs) H', fiflk CAV1 i i
IHTES ROS (97742, ROS {77 A= i — L BEAIR CAVIL
%Kik, PSCs 1Y CAVI-ROS {5515 % & L 1F 5%,
itk PC A KIFES PC T - MR AR A,
CAV1 JUERAY PSCs RILH shh FIRHINN, Boi 19 i
JEZANLE shh {521k, [RIRE, PSCs FLRAY ROS fi2
PEBE AT A CAVI 7E PC JEREAR G
JIET 4 2 i ( cancer-associated fibroblasts, CAFs)
IR BE TS A KA, CAFs H CAVI HY R
FEAL T PC ARt o S5 4, il i e fhiT
BIHAE CAVI ] LI HOR i 42, % CD133"
PC 4R AYHE RSV Rk 20
4.5 ZHHIGRE

CAVI1 J& STAT {5515 T AUMXAL, 5 I S e it
MG, CAVI 45 E M 9% ( colorectal cancer,
CRC) 20 Jitd 14 5 175 5 40 M 0 12 g 5 o R 3k
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CAV1 Al §pi] CRC AR 45 A= L #E Xt 76 44
ik EGFR 1Y 45 1 W b 9 f8 35 347 B 9%, Yang
SR CAV A2 3K 5 ik T 45 Bz Ak 7 B 5
I, CAVI 3 R 35 ] e 30l I sed i2F J2 | s 7K 1 19
CAVI ATfEE—A R TS N E, Lin &0 &
3 Ao A MAR 5 R 1 2 K S 07 LA R S e A B A2 T
DL 12 B e BF 5% %, CAVL n] g J& CRC P2
ARG, CD26 J45 E M 9 T 40 i i) i e bk 7
Y, CD26" 45 H I Je T 40 i 2 A i e 134 5 e PR Tk
AT CRC #:7%%, CD26 it il CAVI, B S5 R
4 JREH M 1 (matrix metalloproteinase 1, MMP1) 3
ik, 51 CRC MR REMIMAT AL

5 45iE

L5 L FTIR, CAVL BEREAEE Jhy b 98 #1017~ L
AT DMENBURER 2 5 MR P il 72, 4 5 m# e
ZESE CAVI 5 ECC ., GC HCC . PC %M 1k 18 M
FEYIFOE, CAVL RIHERLH T A0 18 g i — Fh 22
BT A0 105 AR AR A, XA B T R 1A
J7 o BRI, BRGATIAEAE—LEn) B, (1) 1 Ak b5 1
KNG EAT ZHE 58 20, A8 A5 EE
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