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/R LA B(PIBK/AKT) 5 Sl B Ak . S5R  S6E00 T 5 P AH L, 8 RE 757 5007 9 B2 21 ITG A6 PR 20 i i e 3=
TR I 5 (P < 0. 001) 5 5 NC 4 A L, ITGA6 Ik FZ 5 4] N-cadherin . VEGF \TGF-B1 F ik ¥F#K (3 P < 0. 01) , E-cadherin
TR B THE (P <0.01), IR 2ET 68 I BIEMK (P <0.001) , AKT B2 fb K 7 i AR (P < 0. 001) o 33323k ITGA6 M|
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BRSO S AR A A E KD % 32~43(36. 05+3. 18) % , TAY (J7 F AR AL )26 44, 11
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GIEE0441941 Fl GCPE5002046 ; RNA $2 B 71 £ 1
FAG KRB EDRHA BRA R (M) 5 KU SRR
& .SYBR Green Pro Taq HS #iiE %! qPCR i 57 & 14
F 3R AR WA BR A 7 R ) 5 RIPA 20 it 24 A
(5i1) \BCA (i & #1714 . SDS-PAGE % fiss i £
R A ML TR YL T H Marker W B U HERS A= M 25
2R PR A ECLB R Ak 2 S e 75 &
HE A REDHEARAGRAF (L) . ITCGA6PLIAI
HEMREE (RO AEYRHEARAR, KBS
A3236; GAPDH HLiA I [ 21 DL B 3 A= MR A R
INFE L BRE  MAB45855; #5447 - B1 (trans-
forming growth factor-Betal, TGF-B1) T ik (9% 5 .
AF1027) , Il % P B2 A= K I F (vascular endothelial
growth factor, VEGF) Hi & (185 . AF5131) , i 2055
FHHE 1 (N-cadherin) HUIR (175 : AF6710) , b 455
# H (E-cadherin) Ji A& (55 : AFO131)

¥ (VLA SRRV E DA IRA A

1.3 A&

1.3.1 SZagiesy AU ZHIRBN K
IR 28k & ViR B 0 B SIZ B K 4K, 2R FH (pH6. 0) 4745
FREAT 96 CAM T L BMBLFIE S , A SRKE IS PBS
e 3 UK, 3% H,0,5 5 15 min T4 I8 N IEPE A ALY
il PE o MR A 12 1 000 # BE 4 ITGA6 —HE 4 °C
BEE R . HRPARIC ZHL(ZE T 30 min) ,DAB &
o TIANEZ Y, Y1 F il 5 s T e R
1.3.2 @iedzic &SRR 57 [shikawa 40
(REFRAE ST 37 °CL5%C0,) , BRI, 13 & 5%
e NWEEHA KRR HAC AN 70% ~ 80% I o i
PBSTHE, 0. 25% B I AL 3 ~ 5 min, 40 AU 314K
Jei , SEAE S B TEAT F R B AN

1.3.3 ITGAG6A& & A B it K ik tm otk M2 41X}
CDS FHNBET 3 4ch5 S THe e 51 016 L e e 2] 12
I B 2R GV493 I, 43 il bR id i siRNA- T (TTC
TCCATCGAATATGTGCTC) | siRNA- 1T (ATTATTC
CATCTGCCTTGCTG) il siRNA- I (GTTTCCAGCA
ATTGAATATCC) . [R5 ¥ B X BR2H , A ic i
NC(TTCTCCGAACGTGTCACGT) . MR AL
ITGA6 (NM_000210. 4) CDS J¥ 51| , 44 . 7 Fe % 18 55
L IR TR GVA492 I, F PRI 6 5 i A 7 440
B AR RS R 50 B Ul B A5 s DB Tshikawa
M, 3 d e Fe B (10 5) o A 25 2K i ik
ITGA6 LR IE S Fe iR A bk , HVR FE 1. 0 pg/mlL,
1.3.4 Real-time PCR 2 H 4008 5 RNA, Nano300

ST o U SRR I Real-time PCR R 45 H (14 3%
mRNA ik, AR RBLE : 2XSYBR Green mix-
ture, 10 pl; 10 pmol/L. Forward primer, 0.4 plL;
10 pmol/L. Reverse primer, 0.4 pl; cDNA ik, 2.0
ul;ddH,0,7. 2 ul; S i B2 7 - AR 95 °C, 30 ;748
P95 °C,5 5518 kK S IEAH 60 °C,30 s, DL GAPDHAE
HNNZ: R 27 o s SR R s i . WLk 1.

&1 Real-time PCR 3| #1575

Tab.1 The sequence of real-time PCR primers

Product

Gene name Sequence (5'-3")

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 HEHUANM A FE 1, BCA & &,
SDS-PAGE 43 & HIWER 1. &G B A — 9t
WEE G, R4 B b2 R T ECL YA
M HEEH . Quantity One B AFHEAT K 845 H
()4 1/GAPDH.,

1.3.6 X% i Marker frid £ 7E 6 £L
0 R SRS AT R AR IE R AE K I A
J& 60% ~ 70% I, i ELAR R 1 mm R 2536 BT
RE TR PR iC R I T A IR RR AR, OB PBS VR IA
03 U0, A 2 mL 20 55 0, BAGE TR, i
0 h, [FIRE, 23 50F 24 hF1 48 h3f1 R 52 B R A5 A
AERIE R R o DANC A R 6 B A 4 i T
R OIFHATG AT 0. AT RS R = (4 KR B
o~ KR FERE L, ) /AR T2, X100%

1.3.7 Transwell &%  ZHMEAL 1480, T EEH
JA 200 WL TG I35 41 M AR, & % 0% 10% FBS 11
MM KT IR . 37 °C, 5%CO, 40 i 15 57 5 4k 25 8% 5%
24 ho U /NE  PBS YRR 31K, 4% 2 5 W I [ 2
30 min, PBSPEM 3K, 5 RS YL A 15 min, 2
B E LZAEE R M, PBS VR 3K . Bl
HUS A IR AR AR HEA 40 B8 RO S T 40T o
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1.4 ZEit=438 KA GraphPad Prism5. 0 4 {43t
Gt , Bl 24 1 xes 28R o SR o K36 96 9E 79
Y 2] 22 S, R AR Ry 22 4 BTk 36 22 4L ) 7
25, P<0. 05 NERAGITFE L,

2 #R

2.1 REBHANKESW K1 BR EAFE R
BRARZE G 563 TE AT 5 5457 5 RS B AAR 25 4
FEEEREIN AT ARG A B AN AR, ITGA6
F BRI TR b R 40 M ] S 4 A e AR L, S
17 N B ZRAH L, TR S5 N IS 2 v ITGA6 1Y 3R
IR 7KV BH S T BH P 4 AR 2 B £ (1=7. 064,
P<0.001),

2.2 RREMITRIZITGAc HkHE 5
GV493/NC ZH AH I, , siRNA-12H #l siRNA-IT4H ITGA6
mRNA fl £ (1 & ik ¥ W 3% B AL (1=6.445, P <
0.001; 1=8.978,P < 0.001) , siRNA-IITZ JC W] & 2%
b, =R TG 2EE 5 siRNA-TA A E, siRNA-TT
ZHITGA6 mRNA I FIFEAIL (1=2. 432, P < 0. 055 1=
2.949,P<0.05), THACEE S, WK 2,

& H siRNA-TL7 51 #4 5 ITGA6 ik 35 15 21 it Bk
(GV493/siRNA) . 5 GV493/NC #H #f Lt , GV493/
siRNA 2l ITGA6 mRNA I I REAL, 2 %A Gi it
2 M (1=7.341,P < 0.001; =8.512,P < 0.001),
TESE ITGAG6 IR 2 3k 21 MO R A E2 i Dy o A4 120 d40

Endometrium

% 1Y ITGA6 3 3R 3k 2 1A % JL % Tshikawa 4 il , 5
GV492/NC 2 # It , ITGA6 1t 32 3k 41 it bk (GV492/
ITGA6) ITGA6 mRNA Fl1 4 [ 3 15 7+ 5 (1=
8.526,P <0.001;:=4.753,P <0.001), 2% % /41t
22 X, UE L ITGAG I 3 3K 4 i Bk #4 2 Al 2 o
L3,

2.3 ITGAG6 X EMT X Il & 4 i 0 X 15 #R 0 &
lil Real-time PCR 1 Western blot %5l EMT F Ifi. 45
A il #H ¢ 8 B E E-cadherin . N-cadherin. VEGF .
TGF-Bl mRNA flEE A £ E . R E xR, 5
GV493/NC 4 # k. , GV493/siRNA #H N-cadherin
VEGF F1 TGF- B1 3 ik Bl W B ik (1=4. 651, P <
0.001;¢=5.153,P < 0.001;¢=4.446,P < 0.01) , &
[ 2% 35t B 5 B A (1=9. 097, P < 0. 001 ; 1=3. 188,
P <0.01;t=6.905,P <0.001) ; E-cadherin F ik i,
FHE (1=3.272,P < 0.001). WA 4,

[FFE, 5 GV492/NC 4 A HE , GV492/ITGA6 4 N-
cadherin . VEGF I TGF-B1 mRNA 235 I i 2 T 5 (¢
=7.158, P < 0.001; =13.78, P < 0.001; 1=6. 732,
P <0.001), % A REWEZF T & (=4.431,P <
0.01;¢=6.393,P < 0.001;¢=11.400,P < 0.001)); E-
cadherin mRNA & ik B W & ik (1=6.992, P <
0.001) , & 1 & i5 0 B B BE X (1=10. 990, P <
0.001). VLIS,

2.4 ITGAG6XTHAEEZE T EE TR
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Fig.1 Comparative IHC staining of ITGAG6 in ectopic endometrium and endometrium x20
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, II, III;B:The Western blot result of siRNA-I, II, I1I; P <0.001vs NC group; #P<0.05vs siRNA-L
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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
% 6 O N-cadherin GV492/NC GV492/ITGA6 2.5r [ N-cadherin
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Fig. 5 The effects of ITGA6 overexpression on EMT and angiogenesis
A: The mRNA expression level of E-cadherin, N-cadherin, VEGF and TGF-B1 in the ITGA6 overexpression group; B: The Western blot result of
E-cadherin, N-cadherin, VEGF and TGF-B1 in the ITGA6 overexpression group;” P <0. 01, ""P < 0. 001 vs NC group.

2.4.1 ITGAG & & ik 2t 2m fo i3 £ i B 6k A 04 % 4 i X A K2 a3 BT 45 SR R B, 5 GV493/NC
) Transwell 80 K/ B 45 SR B, 5 GV493/NC  dHAHEL, GV493/siRNA 4 24 48 h 1 21 B KR 58 & {8
AHLE, GV493/siRNA AN MI 2 A5 i W /b Al 35 38 0, 40 B i 8 6e 70 W1 0 B IR (¢ =5. 265, P <
M 42 78 g 1 B W & IR (:=8.267, P < 0.001) . 0.001;¢=8.267,P<0.001)., WK 7.

K6, 2.4.2 ITGAG it & A xt 2 JiLAZ 42 i 4% 4k /) 09 %

N\
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% Transwell Kl 45 5 H 0, 5 GV492/NC 414 LL, ., GV492/ITGAG6 2H 41 Jitl 24 h F11 48 h 1) 4 it K I v
GV492/ITGAG6 £H 21 {27 175 K0 i e & 14, A B 4= 2% i 4 4 3 D 4 B I S BE 0 B W B 5 (1=3. 031,

AE ST BT} (1=6. 566,P < 0.001)., WAS. P<0.05;:=3.656,P<0.001). UWK&O9,
4 B SR A I Kz 45 SRR, 5 GV492/NC 4 A 2.5 ITGAG6 *f PI3K/AKT {5 S & B 1 & i
A . B «» C
GV493/NC GV493/siRNA @ 80 glso-
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g 40r == g i
o g 5ol -
; 20F §
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g S
Z GV493/NC GV493/siRNA GV493/NC  GV493/siRNA

6 ITGA6{RRIAI MRS ZEEE ST F M0
Fig. 6 The effects of ITGA6 knockdown on cell invasion capability
A: Transwell results of GV493/NC and GV493/siRNA groups X20; 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 0 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.
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Fig. 8 The effects of ITGA6 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 »s NC group.
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Western blot Kl ITGA6 i 3 ik K i # 35 X AKT &
AKT 3 B £k K 14 52 Wi, AR 5% 285 SR B, IR 3K
ITGAG6 B AL AKT il 2 1L AKSF-, 4 il AKT B R 1k (1=
4.753,P < 0.001) ;3 F3K ITGA6 3 i AKT 85 i2 1b
KAF 2 AKT B R 1k (1=7. 445, P < 0.001) . W,
10,

3 g

ITGA6 7E AWE ikt Sk s 23k, AT e 5 = 0r
TE WAL R I M A TR A . B
Jo B R IEEMERA EEZR LI h)
Y i - 56 5 2 (R (ARG, AR AL I IR AS E S AE
EMS LA 5% 77, S 00 75 N B A TE T8
RS ITGAG 2 1K T [, 35087 24t e - 4 i g 200 i - 5

A
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0Oh

24 h

48h
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JEERB 1 R, TR N B AL S5 MR I R i T
I o AMHITENE BE 1B B AL 80 ITAG6 3
KT A S A B P AN i = ) Rk B T 3 5
FOE PRSI AR 2 T B N A A A . LR A
FFE SRS T IR A A ALARN 7, T LASEG YAP/
TAZ {55 W%, i 2 5 TEAD # 5t 7454 1
ITGA6. B 7= F AR B 7T Be B JE IR A B A%
ARG, ITGA6 3 18 14 w5y, WL A 757 22 40 OC 55 5
ISIE .

SEE 1 ITGAG6 ik 412 U 41 ig EMT Al i
A, B R AN AR 2 RS R ) R AL A R A A
J52 AR 35 35 U490 ) 40 J EEMUT R4 A= i, E I i R 1
B RS A kAN (E B4 ) JE] R 0 SUE R AR 28
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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 results

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.

0.8
A S Eg T
R L wrx
-
= ) -
p-AKT - 5504
2 <
AKT - £ L02
GAPDH W— @ °

GV493/NC GV493/siRNA

O s 15
@(L\é 59'1’\6 é fLE’ ok
SR EE10 I
p-AKT [ 59
AKT |- £ Tost =
GAPDH 2%

GV492/NC  GV492/ITGA6

10 ITGA63Y PI3K/AKT {5 S i B FI
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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Je b R PE IR iR A A P T 2K L R
J19855 i H B A F AR 2B R, b R A A 20k
EMT, 5¢ Ji [8] 3 20 B 5% Ak A RB RAS BLRRIE . oy
SR E-cadherin N8, N-cadherin _F M, 5 —
DT, S LA W 2 D B &, T AR iR
i 3 A4 B TGF-P1, 55 TGF-p/Smad 15 5 B AL 7
EMT™’, RT-PCR } Western blot 25 3 i 75 , 7 AWE
"1 N-cadherin 1 TGF-B1 ik &, $im 5 H g M
EMS AR, EMT /2 547 P B 40 i 3R A5 4= 22 FiE A2 v
JIH SRR IF HAZ 3] BEIE N ITGA6 J/#%

VEGF J2 4 145 A i i 220 B 7 38 3 48
I /6573 375 1 AR I A PN R 0 B A R A Il A
Bo TGF-B1AE R Z IhREA T 1, A 5 4 i 384 78 5
b, EMT h R HE U RIFER . BFRE S BoR  EMT i
HMLE P VEGF M TGF-B1 /K V-1 , 35 EMS I &
SHNIEA DG . FESE 5 Th R ITGA6 K3k , VEGF il
TGF-B1H8 AR .35 T [ IE R T & 8E 78 P I S50
ol 5 B R A LSRR I AN A8 ) SR A A REE
P12 78, Rl REZ B ITGA6 T4 4% . ITGA6 W H i
P A2 A EMT, 346 ITGA6 AT LABH Wy EMT F1J
A AR, 38 FH ITGAG 041 751, BEL BT A= 28 ik
A ISR EN G5 /N kL B 8, S AWE I REE 1A 7 42
M7 1]

PI3K/AKT 15 57 T 3B A2 A by 4 M P9 A 00 ] 45
R, E R RIS M G S S, B 5
P s R SR T A R AR . B R
=R REP) it N 2 a2 PSR E N il
YEHI T T UESE 48 B o 123 I aod B 980G 412 1 fofyes A
EMS iy & AR -2 AR 25575 & PI3K I
TE LI AL BERR BELEE -4, 5- 852 (PIP2) ]
BERRMENLEE-3,4,5- =B R (PIP3) #%1k , 3548 AKT i
Z WA, 1 T AKT 38 2o W 1% fb 2 156 S o i 42 T Wit
VEGF .mTOR U0 43+ o L F-FIEURITCGA6 ik
J&  AKT %5 b 2 FHI5 IEB T ITGA6 1E R I iiE &
A, 4% PIBK/AKT {5 3l i o I Ri2 97, AKT 417
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Mechanistic study on ITGAG6 regulation of abdominal wall

endometriosis via the PI3K/AKT signaling pathway
Gu Rong'?, Huang Hailiang’, Wang Xinrui*, Li Hanlu*, Liu Kaijiang’, Zhu Ying'
(" Department of Obstetrics and Gynecology , The First Affiliated Hospital of Ahhui Medical
University , Hefei 2300323 Department of Obstetrics and Gynecology , Anhui No. 2 Provincial People's
Hospital , Hefei 230032; * School of Basic Medical Sciences ,Anhui Medical University , Hefei 230032;
* Frist Clinical Medical College , Anhui Medical University, Hefei 230032 ; ° Department of Gynecologic
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-
dometriosis (AWE) tissues and its molecular mechanisms in regulating AWE. Methods 36 AWE lesions were
designated as the experimental group, while 36 cases of normal endometrial tissues served as the controls. Differen-
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 (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
(all P <0.001). Conversely, overexpressing ITGA6 resulted in opposite effects. Conclusion 1TGA6 modulates
EMT and angiogenesis in Ishikawa cells via the PI3K/AKT signaling pathway, thereby enhancing cell invasion and
migration capabilities, which contributes to the pathogenesis of AWE.
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