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PIFPA U ik 22 5 T B N ITCAS SE PR Tt TR 41, 1295 7 4 206 )5 %% Y Lshikawa 410 (57 N B ARIE A0 )
FIFEITCAG IR F 35 40 bR s AR 35 HIE R 4 65 7 81) (CDS) MY EE ITG A6 1t F3h 4 UK ; Real-time PCR & Western blot #:i |- { -] i
BEAL (EMT) B I8 A JAR S H8 AR B9 A AL 5 A1 RIIRE | Transwell S5 56 K6 0 41 i (2 28 32 35 66 1 s Western blot K6 I B i Bk AL -3 9%
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FIEH BT (P <0.01), AR 22T AE ) B AT (P < 0. 001) , AKT R AL 7K - i 3 AR (P < 0. 001) , 3 283K ITGA6 U]
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JI§ BE 5 P9 i 53 {75 (abdominal wall endome-
triosis, AWE) & 7 & N % 5 7 4E (endometriosis ,
EMS) i — Bl R S 8 KR8 42 BRI AT 0 o7 i A
IR KL EMS 1Y 0. 03% % 0. 45%", FLRE A5
ST E N IRH UM T IR RE PR R A K
Ak T BFAR B E R R R ER R . /i
IR 5E 2 O 2R 52 EMS A AL 55 s 250, s 3
T R P K A B R 2R P IR AT A 1A AR
WAESCHEAL IR o MM IR 244 B 5 R AR E
POAESTEME T 2 5 Z I BE 4R, 85 R a6 (in-
tegrin alpha-6, ITGA6) & MIEHIIL N ZE I, Rai
et al il i H i H A SE HE AT S, N SR SRR Y
FEAE NI ITGAG FRik it 5 41 1) S o7 N I 22 S
At w B R TS SR i fe . (HAE
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AWE F B I RETEE R ETE . R iR 53T T
ITGA6 5 AWE Z [H] [ & & |, i & A 5¢ 52 56 48 7~
ITGA6 7E AWE & A= Filk i v i/ F AL .

1 #MB5EFE

1.1 fRBIFR BRI — & B B
FERE 2018 4F 1 A & 2023 4F 10 H YLIE Y 36 5l AWE
B IATEIE, AT IF O R BE ) S A DIBR R | 48
% 32~43(36.05+3. 18) % , 18 (B2 A il 714 ) 26 441,
1178 O LWL ) 7 451, T8 (MY ) 3 4, ) e [l sf
] KRR AT B VIBR AR 36 I 4E R Xt IR 4, 4E %
31~42(37.36+2.97) % . i JH SPSS 27 et 447
B, LB E AR 22 RG24 L (P>0.05) . A
CHFRUE . H S HUHEE, 2 21200 BR2A IR 52 5 HEBR B U
LEUR , 0 W B AR PR s, P I, R 6~ A
i R ERIRYT -

1.2 #Feb A5 N 40 A (Ishikawa) & H]
Wi B DO AR A B A IR A |, 5255
CL-0823 il CM-0283; ITGA6 -4l K it & 1518 5
W b WL B A BR A F] L 585 - GIEE044
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1941 1 GCPE5002046 ; RNA 2 BGR 7] &1 [ {5 K5
AR A R E N ) 5 B i s 5R & L SYBR
Green Pro Taq HS HiiR %! qPCR 7] &4 H SR
WA RS B CIHIES ) s RIPA 4 0 246 W (38 ) \BCA
B A E R £ SDS-PAGE B il 6870 £ %
I T % & Marker 4 5 7 5§ A5 90 B2 25 B A FR A
A] (V) s ECL B ik 2% B LR L & W B 2 =
KAEDFEARARAF (L), ITGA6 TR [ Z1#
Hr YR A RA R (R), 585 A3236;
GAPDH Uik {1 DL i A= MR A BR 2 7] (2030
185 : MAB45855; ¥4 4k H: K A 7 - B1 (transforming
growth factor-Betal, TGF-B1) HiiK (25 : AF1027),
148 M A K R F (vascular endothelial growth fac-
tor, VEGF) i1 (585 . AF5131) , ¥ 2245 %5 4 11 (N-
cadherin) Hi 14 (57 5 : AF6710) , b Bz 45 %5 & 1 (E-
cadherin) PLIR (525 AFO131) ¥ F 2684 P 5%
FARRAFE T .

1.3 Ak

1.3.1 S sd AW 2R K
R 23k £ v 16 8 S B /K Ak, SR (pH6. 0) Rk
FRENT 96 “Co&1F T LBt B & , A SRS PBS
M 3, 3% H,0, 558 15 min W ER N TR A AL
PR o AU I 12 1 000 Hi B A ITGA6 — i 4 °C
I E L . HRPARIC ZHL(ZE W T 30 min) , DAB
O ARG, U) R HilaF S B T i d

1.3.2 @iessdc LB IRIEERE 5 Ishikawa 21
(REFRH 25 1F 037 °C.5%C0,) , b KA, B B 270
B A K AN 70% ~ 80% i TG A
PBS{HUE, 0. 25% B2 I AL 3 ~ 5 min, 4 M 114k
J& AR S T A TR AR

1.3.3 ITGAGfk & ik Bt &k ik smpo sk My 41X
CDS JPF BT 3 28 Pk TP 51 - H v A 3] 12
s B H AR GV493 I, 4 Bl AR M siRNA- T (TTC
TCCATCGAATATGTGCTC) . siRNA- 1T (ATTATTC
CATCTGCCTTGCTG) il siRNA- Il (GTTTCCAGCA
ATTGAATATCC) . [RIF, 15 & BT AR, B iy
NC(TTCTCCGAACGTGTCACGT) . H i AFLH JFh
ITGA6 (NM_000210. 4) CDS J3 41 , ¥4 H: va b % 18 i
B F IR KL GV492 I, Fk RN 45 56 Jim 2R A7 40 it
By A REZ 5 BE R B UL I A R T B Tshikawa
ML, 3 d 5 AR AR (1:5) o WG4 % 3 O 6
ITGA6 N3R35 Fead ik Atk , FM % 1. 0 pg/mL.
1.3.4 Real-time PCR  #ZHUAH i 2 RNA, Nano300
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FE . SR 55 NV Real-time PCR Rl 45 H 1) %
mRNA ik, WA ZBLE : 2xSYBR Green mix-
ture, 10 pL; 10 pmol/L. Forward primer, 0.4 pl;
10 pwmol/LL Reverse primer, 0.4 pl;cDNA A, 2.0
ulL; ddH,0,7. 2 pl; KON FE T« WAEPE 95 °C .30 s574F
P95 °C .5 551 K M IEAH 60 °C .30 s, L GAPDH f£
HNZ R 222k e SE R ik i . AR 1.

%1 Real-time PCR 3|17

Tab.1 The sequence of real-time PCR primers

Product
Gene name Sequence (5'-3") . rocue
size (bp)

F: TCGGAGTCAACGGATTTGGTC

GAPDH 96
R: TGAAGGGGTCATTGATGGCA
F: GCAGCCTTCAACTTGGACAC

ITGA6 129
R: CACGAGCAACAGCCGCTT
F: CAACAAATGTGAATGCAGACCAA

VEGF 157
R: GCTCCAGGGCATTAGACAGC
F: GTACCTGAACCCGTGTTGCT

TGF-p1 217
R: CCTCAATTTCCCCTCCACGG
F: CCTTTTCTGCCATCAGCTTTGT

N-cadherin 74
R: CTCCTGGGTTCCAGCTTGTC
F: GCTGGACCGAGAGAGTTTCC

E-cadherin 179
R: CGACGTTAGCCTCGTTCTCA

1.3.5 Western blot FEHUANE B, BCA E &,
SDS-PAGE 43 & B . &5 B A — 41
S ok A H Bk es ORI T ECL LA
M H M. Quantity One BAAVEATIKEE , 115545 H
Y4 H/GAPDH

1.3.6 zmpaX)JR %% i Marker b5 10 2 7£ 6 1L
4 it 5 SR AR AT RIR bR IE , RR A AR K BRI A
£ 60% ~ 70% W}, A FHELAR R 1 mm B R)IR 253 15 T
FE At A hRiC A T A LR ARIC , O PBS TR
A3 YR, A 2 mL 4855 55 38, B R L8
90 ho [RRE,23500F 24 h 148 b IR EE BO I A5 Y
I RIRE R o LANC ALPE R B A 4 i i B
BOIFHEAT G T AR AL = (A A IR e
J& o —ANRIIR VERE L, e ) /AN RIR T8, X100% .

1.3.7 Transwell 23 404 3180, T LEF
FIIA 200 L JC LT A0 M AW, T %815 10% FBS 1)
Y5 IR W . 37 °C L 5S%CO, 40 MY 1% 55 46 4k 25 1 57
24 ho B /NEE  PBS YRR 31K, 4% 22 5 W BE [ 2
30 min, PBSPEH 31K, Jn R YL 4 15 min, HIHR2E
BRI E L ZAEE UM, PBS PR 3 K. RlBLLE
BRSSP 20 B A 140 R RS AT e T
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1.4 ZitFE4iE RH GraphPad Prism 5.0 Ly gln
BTG AT B wes TR o R (RIS IR IE
P 22 18] 22 S, SR FH B0 PR 3R 07 22 70 A G 36 22 4 1)
e 51, P < 0. 05 22 A Ge it i Lo

2 #R

2.1 REALLZESHT KBRS, FEATF N
PRARZE R S B JE RN 5 547 5 N R RRAR 2544
PRGN LT ARG AR B AE S AN . ITGAG
F2 BRI A0 R [ S A AR R L, S
A7 P REZHZUAH LL, 16 S 57 I RREZH 2 P ITG A6 1Y 36
IR KT BH b 5, PH A 40 M 2 25 3 £ (1=T7. 064,
P<0.001),

2.2 RRZEFMIERZEITGAc ARKHBE 5
GV493/NC 4 #1 . , siRNA- 1 41 Fil siRNA- 1T 24
ITGA6 mRNA FIZE [ 21k 15 1 35 PG (1=6. 445, P <
0.001; t=8.978,P < 0.001) , siRNA-IIl £ JC HH & 48
fb, 27 G2 ;5 siRNA- T 4 L, siRNA-
Il 21 ITGA6 mRNA FI & [ FE A% (1=2. 432, P < 0. 05;
1=2.949,P <0.05), THHCFE S, WK 2,

& FH siRNA- 11 J¥ 51 #4) 2 ITGA6 Ik 3% 35 41 i
(GV493/siRNA) . 5 GV493/NC 41 A Lt , GV493/
siRNA 4 ITGA6 mRNA FIE S R#ME, 2 R A Gi it
5 Y (1=7.341,P < 0.001; (=8.512,P < 0.001) ,
WESE ITGA6 IR 2 34 20 MO bR AG R Ty . A4 120 d 4

Endometrium

LE ) ITGAG 3 3 3k 2 K 5 Y = Ishikawa 40 8, 5
GV492/NC 2H #H It , ITGA6 3 3 35 20 il bk (GV492/
ITGA6) ITGA6 mRNA & 4 3 15 ¥ B 8 T & (1=
8.526,P <0.001;:=4.753,P<0.001), 2% A%t
22T X UE S ITGAG 1 3¢ 3K 4 i Bk 44 8 A% 2 o
LI 3.

2.3 ITGAG6 X EMT K Il & 4 X 18 % $5 #R O
Mg Real-time PCR 1 Western blot #& ] EMT 01 (fif 4%
A il #H ¢ 38 B | E-cadherin . N-cadherin. VEGF .
TGF-Bl mRNA I AWM R . 4R E xR, 5
GV493/NC 244 #H tt , GV493/siRNA Z4 N-cadherin .
VEGF il TGF- B1 3K ik W] & F% {% (1=4. 651, P <
0.001;¢=5. 153, P < 0.001;¢=4.446,P < 0.01) , %&
[ 2 35 0 B B B AR (1=9. 097, P < 0. 001 ;:=3. 188,
P <0.01;:=6.905,P < 0.001) ; E-cadherin 74 W] &}
ThE (.=3.272,P <0.001) ., WK 4,

[FIAE, 5 GV492/NC 4 Eb , GV492/ITGA6 41 N-
cadherin , VEGF F1 TGF-p1 mRNA %% ik | & =& F+ &
(1=7.158,P < 0.001;:=13. 78, P < 0. 001;1=6. 732,
P <0.001), 8 A &iEW 8 ZF T & (=4.431,P <
0.01;1=6.393,P < 0.001;:=11.400,P < 0.001) ) ;
E-cadherin mRNA 3 ik B B & Ik (1=6.992, P <
0.001) , & 1 & W W B B K (1=10. 990, P <
0.001). LA 5,

2.4 ITGA6XTHHREZE T EE TR0

Ectopic endometrium
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Fig.1 Comparative IHC staining of ITGA6 in ectopic endometrium and endometrium %20

P <0.001 vs Endometrium.
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Fig. 2 Screening of effective siRNA constructs for ITGA6 knockdown

A: The mRNA expression level of siRNA- I, 1, I[;B:The Western blot result of siRNA- T, I, Il; ™
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P <0.001 vs NC group; P <0. 05 vs siRNA- T .
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Fig.3 Construction of ITGA6 knockdown and overexpression cell lines
A: The mRNA expression level of ITGA6 knockdown group; B:The Western blot result of ITGA6 knockdown group; C: The mRNA expression

level of ITGA6 overexpression group; D: The Western blot result of ITGA6 overexpression group; P < 0. 001 s NC group.
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Fig.4 The effects of ITGA6 knockdown on EMT and angiogenesis
A: The mRNA expression level of E-cadherin, N-cadherin, VEGF and TGF-B1 in ITGA6 knockdown group; B: The Western blot result of E-

cadherin, N-cadherin, VEGF and TGF-B1 in ITGA6 knockdown group; P <0.01, ““P < 0. 001 vs NC group.
A _ B .
< 6r  N-cadherin GV492/NC GV492/ITGA6 251 N-cadherin
E E-cadherin HoxE - N-cadherin - E-cadherin *ok
E VEGF ° 201 VEGF
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= 4 p E-cadherin 28 150 P
(9]

8 VEGF 5= 1.0F
Z2r 0D seseske
5] E 2
2 - TGF-B1 AR
[}
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BEl5 ITGA6 I FRiA EMT R [ & 4 R HH XI5 RIS NT
Fig. 5 The effects of ITGA6 overexpression on EMT and angiogenesis
N-cadherin, VEGF and TGF-B1 in the ITGA6 overexpression group;

E-cadherin, N-cadherin, VEGF and TGF-B1 in the ITGA6 overexpression group; P <0. 01, P < 0. 001 vs NC group.

A: The mRNA expression level of E-cadherin, B: The Western blot result of

2.4.1 ITGA6 K & ik | fo 4z & £ A 48 /) 69 %
vy Transwell K K 70 et SR 0, 5 GV493/NC

20 A S0 R A Bz A e 45 SRR BT, 5 GV493/NC
ZHAA L, GV493/siRNA ZH 24 .48 h 4 I R IR 56 FE Gk

AR L, GV493/siRN A 41 41 it 2% 35 K g & /b, 40 RN, 40 R BE o B W R AR (1 =5.265, P <
it 1= 28 i 71 W B F& K (1=8.267, P < 0.001) . 0.001;:=8.267,P<0.001). VLK 7.
L6, 2.4.2 ITGA6E 2k sttmfia 2 #%4 A 9%

o [ %71 B
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) Transwell kil 45 5L 3R, 5 GV492/NC 1A LE , I, GV492/ITGA6 ZH 41 it 24 h #1148 h 19 41 s ¥ I 75
GV492/ITGAG6 ZH 20 g 2 355 0 i (i & 38, 40 Bt 4= 7% JE 2 W 2 /D, A B I RS RE ) B W B e (1=3. 031,

fie S 5 FH 55 (1=6. 566,P < 0.001) . UL 8, P <0.05;:=3.656,P<0.001). VL&9,
21 M Sl IR R I A 25 SR B, 5 GV492/NC 41 AH 2.5 ITGAG6 3 PBK/AKT £ 2 18 B 10 & m
A . B «» C
GV493/NC GV493/siRNA ;8 R0 g 150

on [
£ 60t Ei
% skokok g 1001 I
S 40} I 'g ook
& £ L ==
° 20f 5
e =
g SN
Z GV493/NC GV493/siRNA GV493/NC  GV493/siRNA

El6 ITGAGRF AR EREFHIZM
Fig. 6 The effects of ITGA6 knockdown on cell invasion capability
A: Transwell results of GV493/NC and GV493/siRNA groups %203 B: The results of the cell penetration number in the ITGA6 knockdown group;
C: The results of the cell penetration ability in the ITGA6 knockdown group; P < 0. 001 »s NC group.
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Fig. 7 The effects of ITGA6 knockdown on cell migration ability
A': Microscopic images of the ITGA6 knockdown group at O h, 24 h and 48 h in the wound healing assay X10; B: The wound healing rate of the
NC group and the ITGA6 knockdown group at 24 h; C: The wound healing rate results of the NC group and the ITGA6 knockdown group at 48 h; ™P <
0. 001 vs NC group.

A B C

GV492/NC GV492/siRNA Z 150 = 200F
o S Hkk
o o
E seskok = 150k T
100 T = -4
5 R 2 ——
5 o = 100 p—
'-E- 50 | —1 E
5] L
5 g 50
£ g
£ S o
z GV492/NC  GV492/ITGA6 GV492/NC  GV492/ITGA6

El8 ITGA6T KA MR ZEAE S HIFNT
Fig. 8 The effects of ITGAG6 overexpression on cell invasive ability
A: The Transwell results of GV492/NC and GV492/ITGA6 groups x20; B: The results of the cell penetration number in the NC group and the
ITGAG overexpression group; C: The cell penetration ability in the NC group and the ITGA6 overexpression group; ~ P < 0. 001 vs NC group.
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Western blot i Il ITGA6 X 3 ik & i 2 iK X} AKT
K AKT B R AL 7K B 52 ), 9T 25 3 3R B ISR 3K
ITGAG & fI% AKT B iR 1k 7K -, 9 il AKT 8 2 1k (1=
4.753,P < 0.001) ;1 F 3K ITGA6 ¥ i AKT B iz b
KA, 2 E AKT B R 1k (1=7. 445, P < 0.001) . WL
K10,

3 Wig

ITGA6 7E AWE Jig kH- ¢ S e 38, AT RE 5 A7
T B NG UG B 3 m A F AR B A . B
S BAERREFERA EEZAK I A
20 it -5 5 2 [R) ARG I , RN M SL R AR TE
EMS AL 5T ™, G S 5 BB
PIRSEAY ITGAG 238 [, 350 {687 448 i — 448 6 kg 4 ff — 5

A

GV492/NC GV492/ITGA6

Oh

24 h

48 h

JRFR 1T, T AL 205 DR e v i E
I o A RAENE RE T E RS A L 2 ITAG6 %
KT, A0S A B B PN B A B 2 () R B T S R
FoE MG N 2 T A A ARAE A . R,
WF5E S UESE T IR A A HLARN 7 , W] LASETE YAP/
TAZ {55 B, fili 2 5 TEAD # St [N 7454 A
ITGA6. B 77 F AR AT Ge s JE IR AR AL HLA A%
[ R Y ITCA6 F A8 5, e WL o5 77 A ¢ SL 56
Bk

SEgm U ITGA6 R 1A 42 U 240 Mg EMT A1 1l 48
A, G SR 20 LR 28 R RS BE 7 RN K ML AE R A A
J AR 35 DU 0 40 EMT 1L A %, TiF B i B 1
B AR A kAN (E B ) JE] R A0 U RS R 28 e
77, B F & g ghn . Hrh EMT 7 EMS &
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Fig. 9 The effects of ITGAG6 overexpression on cell migratory ability

A': Microscopic images of the ITGA6 overexpression group at 0 h, 24 h and 48 h in the wound healing assay X10; B: The wound healing rate re-

sults of the NC group and the ITGA6 overexpression group at 24 h; C: The wound healing rate results of the NC group and the ITGA6 overexpression

group at 48 h; ‘P <0.05, P <0.001 vs NC group.
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Fig. 10 The effects of ITGA6 on the PI3K/AKT signaling pathway
A': The Western blot results of AKT and p-AKT in the ITGA6 knockdown group; B: The Western blot results of AKT and p-AKT in the ITGA6 over-

expression group; P < 0. 001 vs NC group.
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Joe v e P AR T IR A A P T Ak L R R
J1u s i BT AR B R, b R A A 250
EMT, 5¢ A% 8] 5 20 Jfd 7 A A RB AR AR I AR AR, Ay
F-FE AN E-cadherin [, N-cadherin 98", 5 —
D51, S AE Ik AR T2 D 0 16 B 1 Ak A /N
i 3 A i TGF-B1, 5 5§ TGF-B/Smad 15 5l %4 vF
EMT!'!, Real-time PCR J Western blot 455 i 7/~ , £F
AWE 1 N-cadherin 1 TGF-p1 ik T $em 5 HE
KAV EMS A IA] , EMT 2 507 3 RS 4t i AR 4542 28 it
% RE 1 09 OGS0 B, JF H 32 2] L i 3L I ITGAG

VEGF 2 42 145 A il i #2200 IR 7 38 3 38
A5 38 F M A1 T I P R 20 R s R B A it AT
Ao TGF-B1AVE R Z IIREVESY K1, A 3 40 i 1 4t 43
6, EMT hE#ENRIMER . BFR BoR  EMT iR
H I3 H VEGF FTGF-p1 KT+ , IF5 EMS Ifi R
SHIEA DG . FESE 5 TP I ITGA6 #1315 , VEGF FiI
TGF-B1F5 b5 035 T R R T I R 75 A B S50
b 5 B A AR N AN R 8 ) SRR S A RE
THBE 1R 2%, [ AEZ B ITGA6 45 . ITGA6 XL i
M A= A EMT, 3] ITTGA6 7] LABH K EMT A1k
A A . 38 FH TTGAG 13 751, BEL BT AR 2% ik
A AR E G /N kL B, S AWE I REE [ 3R 7 12
BB 7 1] o

PI3K/AKT 15 5 i S s A 4E 40 B P A2 0 )8 48
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Mechanistic study on ITGAG6 regulation of abdominal wall

endometriosis via the PI3K/AKT signaling pathway
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University, Hefei 230032;* Department of Obstetrics and Gynecology , Anhui No. 2 Provincial People’s
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Oncology , Renji Hospital, Shanghai JiaoTong University School of Medicine , Shanghai 200127
Abstract Objective To investigate the differential expression of integrin alpha-6(ITGA6) in abdominal wall en-

36 AWE lesions were

designated as the experimental group, while 36 cases of normal endometrial tissues served as the controls. Differen-

dometriosis (AWE) tissues and its molecular mechanisms in regulating AWE. Methods

tial expression of ITGA6 between the two groups was assessed through immunohistochemical (IHC) staining. Hu-
man ITGA6 gene-specific interference sequences were designed, synthesized, and packaged into lentiviral vectors
to establish the Ishikawa cell line with ITGA6-knockdown. Similarly, the ITGA6-overexpression cell line was con-
structed using the coding sequence (CDS) of the gene. Real-time PCR and Western blot were performed to detect
changes in epithelial-mesenchymal transition (EMT) -related markers and angiogenesis-related indicators. Cell in-
vasion and migration capabilities were assessed by Cell Scratch and Transwell assays. Furthermore, Western blot
was conducted to profile PI3K/AKT pathway dynamics. Results Ectopic endometrial tissues exhibited a marked
increase in the number of ITGA6-positive cells and their expression intensity compared to eutopic endometrium
(each P < 0.001). Compared with the NC group, the ITGA6-knockdown group showed significantly reduced ex-
pression of N-cadherin, VEGF, and TGF-B1 (all P < 0.01), while E-cadherin expression was markedly increased
(P <0.01). Concomitantly, the invasion and migration capacities of ITGA6-low expression were significantly im-
paired (P < 0. 001 for both), accompanied by a marked reduction in AKT and phosphorylated AKT (p-AKT) levels
ITGA6 modulates

EMT and angiogenesis in Ishikawa cells via the PI3K/AKT signaling pathway, thereby enhancing cell invasion and

(P < 0.001). Conversely, overexpressing ITGA6 resulted in opposite effects. Conclusion

migration capabilities, which contributes to the pathogenesis of AWE.
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