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[ ZE] HH: HIT8REEEAR2 (GIB2) FEMilRE (LUAD) AS549 41 b (1) 22 5 5 &0 Al A4
Y Ihee, N LUADRITIRMS % . FEk: FIH TIMER S0 2 50 B 2 F R vh GIB2 3 N ik 22 57
GEPIA Zls FE A LUAD 1 GIB2 mRNA Rk EN, 730487 GIB2 5K 5 LUAD AN [R] il PR 43 19 5 AH G
¥ H Kaplan-Meier plotter $4& 4 43 # GIB2 & 115 LUAD B & Hi 5 AU M 6. U 42 1114 LUAD & %
I 2 2R i 55 E R I AL U AR, SR e 1 BUAk AF G (605 S8 LUAD S8 3% 988 41 8RN 88 55 1E 5 il 41 21

GIB2 IR IAE DL o AP35 I Al B Jes AS49 40 ML, K ASA9 4l i 73 GIB2 it Rikdl (OE-GIB241,
e GIB2 1 Fak k) MOHBIMEX 4] (OE-NCH, ¥Y GIB245 8 Fiki) . /NP RNA (si-RNA)-
GIB24H (si-GIB2#H , ¥ Y« GIB2-siRNA) K H MR BZH (si-NC 21, 5% Je %5 B si-RNA) , R
Western blotting 7 5 1iF 4l Jf % Y 0% o R AT EGAF & 8 (CCK-8) A6 I 4% 41 A549 41 iy 1% 7
Witk, 5-ZWIE-2-BA R (EAU) Yook K I 45 20 A549 40 it PH M 23k 8, v B TP B S 50 K T 2%
2 ASA9 4N M e BT KR, AN M K0 I ST G ARG T 4% 20 AS49 AT RS R, Transwell /N2 5250 4G I 45 41
AS49 4 2 ZE AN KL, Western blotting 346 I 4% 41 A549 4l vh GIB2 2 (R L 2 -] i etk (EMT)
MREARBKT GER: GIB2 BN AEZ A M h B A6 5% Kb 555 B % W4l 2L i,
LUAD ## f 4H 2h GTB2 mRNA £k KB 8 7k m (P<<0.05), H GIB2W @ £k 5 LUAD &4 i
(I PR B2 30 LA SE Bk PE (P<<0.05); 5 GIB2MK#R 5 LUAD i i, GIB2 £k LUAD ##
B R A AF I s> [ e (HR) =1.71, 95%CI: 1.34~2.18, P<<0.05]; GIB2%E HfEfE 55 1E
R S B AR B R, S5 SRIE W AL, LUAD B EEAL T GIB2 H M #
TSR, LUAD B 4120 h GIB2 85 H B MRk 5k 45 ¥ % BA W] WOkt (P<<0.05), B
HHE &R (P=0.626) . 4E# (P=0.639) f1 TNM /3] (P=0.837) K XB{E (P>0.05).
CCK-8%:, 5 OE-NCHltL#, OE-GIB2 4l A549 40 fifd 3§ 58 1% 76 B4 & T+ = (P<<0. 058K P<<0.01); 5
si-NC 41l #5, si-GIB2 41 A549 41 i 3% 58 1% P 0 @ B A% (P<<0.055K P<<0.01)., EdU @k, 5
OE-NC4I b4, OE-GIB2 4 A549 41 i EdU P M 5 R B 7F & (P<<0.01); 5 si-NCA K,
si-GIB2 241 A549 41 i ' EdU BH M 35 R B B B AR (P<<0.01). SEBEIE AL 4, 5 OE-NC 44,
OE-GJIB2#H A549 20 Jifg v T2 B0 B34 hn (P<<0.01); 5 si-NCZ Lb#r, si-GIB2 2H A549 41 il va k& JE
BRI s > (P<<0.01). Transwell/NESEH, 5 OE-NCHAIE, OE-GIB2 41 A549 4 Jifl {2 22 41 il
B R (P<<0.01); 5si-NCALES, si-GIB241 A549 40 it 1= 28 40 g B s /b (P<<0.01). 4
MR S5, MR 24 h)5, 5 OE-NCALIL#, OE-GIB240 AS49 4T %W] Ihm (P<<0.01);
5 si-NCH I#, si-GIB24 AS49 4l i iT# R W] B FEAL (P<<0.01)., Western blotting %, 5 OE-NC 4
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e, OE-GIB2 41 A549 41 g i GIB2 Al N 45 % 2 11 (N-cadherin) & (15K FH ] B TH& (P<
0.01), EF5Zi#E 1 (E-cadherin) # 1R AKEH B (P<<0.05); 5 si-NCHIH#, OE-GIB24
A549 41 i it GIB2 Fil N-cadherin £ 1 2 35 K F- 2 B 1 F# A% (P<<0.01), E-cadherin £ 13 ik /K -8 g
Thi (P<<0.01). % : GIB27 LUAD B HEA LU mEk, 5 LUAD BH WA R HE A C.
GIB2 il gk ASA9 A 3a 58 . 1228 . T M EMT.,
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ABSTRACT Objective: To discuss the expression and biological function of gap junction protein (2
(GJB2) in the lung adenocarcinoma (LUAD) A549 cells, and to procide the basis for the treatment of
LUAD. Methods: The TIMER database was used to analyze the differential expression of GJBZ gene in
various tumors; the GEPIA database was used to detect the mRNA expression of G/B2 in LUAD and
analyze its correlation with different clinical stages of LUAD; the Kaplan-Meier plotter database was
used to analyze the correlation between GJB2 protein and the prognosis of the LUAD patients. A total of
111 pairs of cancer tissues and adjacent normal lung tissues of LUAD patients were collected, and
immunohistochemical staining was used to observe the expression of GJB2 protein in LUAD tissues and
adjacent normal lung tissues. The human LUAD A549 cells were cultured in vitro and divided into GIB2
overexpression group (OE-GJB2 group, transfected with GJB2 overexpression plasmid) and its negative
control group (OE-NC group, transfected with GJB2 empty vector plasmid), small interfering RNA
(siRNA)-GIB2 group (si-GJB2 group, transfected with GJB2-siRNA) and its negative control group (si-
NC group, transfected with control siRNA). Western blotting method was used to verify the transfection
efficiency of the cells; cell couting kit-8 (CCK-8) method was used to detect the proliferation activities of
the A549 cells in various groups; 5-ethynyl-2'-deoxyuridine (EdU) staining was used to detect the positive
expression rates of the A549 cells in various groups; colony formation assay was used to detect the number
of colony formation of the A549 cells in various groups; cell scratch assay was used to detect the migration
rate of the A549 cells in various groups; Transwell chamber assay was used to detect the number of the
invasion A549 cells in various groups; Western blotting method was used to detect the expression levels of
GJB2 protein and epithelial-mesenchymal transition (EMT) -related proteins in the A549 cells in various
groups. Results: The RT-PCR results showed that GJ/BZ gene was abnormally expressed in various
tumors; compared with adjacent normal lung tissue, the mRNA expression level of GJBZ in cancer tissue of
LUAD patients was significantly increased (P<C0.05) , and the high expression of GJB2 was correlated
with the clinicopathological stage of LUAD (P<C0.05). The Kaplan-Meier plotter results showed that
compared with patients with low GJB2 expression, the overall survival of the patients with high GJ/B2
expression was significantly decreased [hazard ratio (HR) =1.71, 95% CI: 1.34—2.18, P<C0.05].
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GJB2 protein was negatively expressed in adjacent normal alveolar and bronchial epithelial cells; compared
with adjacent normal lung tissue, the expression of GJB2 protein in cancer tissue of LUAD patients was
significantly enhanced. In LUAD), the positive expression of GJB2 protein was significantly associated with
lymphnode metastasis (P<<0. 05) but not with gender (P=0.626), age (P=0.639), or TNM stage (P=
0.837) (P>>0.05). The CCK-8 results showed that compared with OE-NC group, the proliferation
activity of the A549 cells in OE-GIB2 group was significantly increased (P<C0.05 or P<C0.01) ; compared
with si-NC group, the proliferation activity of the A549 cells in si-GJB2 group was significantly decreased
(P<C0.05 or P<C0.01). The EdU staining results showed that compared with OE-NC group, the positive
expression rate of EAU in the A549 cells in OE-GJB2 group was significantly increased (P<C0.01);
compared with si-NC group, the positive expression rate of EAU in the A549 cells in si-GJB2 group was
significantly decreased (P<C0.01). The colony formation assay results showed that compared with OE-NC
group, the number of colony formation of the A549 cells in OE-GJB2 group was significantly increased
(P<C0.01) ; compared with si-NC group, the number of colony formation of the A549 cells in si-GJB2
group was significantly decreased (P<C0.01). The Transwell chamber assay results showed that compared
with OE-NC group, the number of invasion A549 cells in OE-GJB2 group was significantly increased (P<<
0.01) ; compared with si-NC group, the number of invasion A549 cells in si-GJB2 group was significantly
decreased (P<C0.01). The cell scratch assay results showed that 24 h after scratching, compared with
OE-NC group, the migration rate of the A549 cells in OE-GJB2 group was significantly increased (P<C0.01) ;
compared with si-NC group, the migration rate of the A549 cells in si-GIJB2 group was significantly
decreased (P<C0.01). The Western blotting results showed that compared with OE-NC group, the
expression levels of GIB2 and N-cadherin proteins in the A549 cells in OE-GJB2 group were significantly
increased (P<C0. 01), while the expression level of E-cadherin protein was significantly decreased (P<C0. 05) ;
compared with si-NC group, the expression levels of GIB2 and N-cadherin proteins in the A549 cells in
si-GJB2 group were significantly decreased (P<C0.01) , while the expression level of E-cadherin protein
was significantly increased (P<Z0.01). Conclusion: GJB2 is highly expressed in cancer tissue of LUAD
patients and is associated with the poor prognosis in LUAD patients. GJB2 promotes the proliferation,
invasion, migration, and EMT of the A549 cells.
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it e 2 4 R PN S DL SRR RE 2SR L T il
I 2H 20 B2 o 28 b B /N A it 88 (non-small cell
lung carcinoma, NSCLC) /46K 2%, i fifi i &
(lung adenocarcinoma, LUAD) W& NSCLC # fx
WL ER AL, 25 B e BRI 4096

HE B E H2 85 B2 (gap junction B2, GJB2) J&
BEBEEE O RGN HEE RN, WA EEE
F 26 (connexin 26, Cx26), M h&% K& 1)—A>
HER Sy, Re s 5 S0 T 4 A Y JHE A 4% Bt 3% 4 4 B
BT R E , B AR RS R . i . Wk
28 AUE B AL B h A PR SR, T R A A
BH . AR TS P B GIB2 B 3R 3A K OF T RS
MM, AL A E R B, HYRen 2w
2 B8 I 8] L O R A0 B =2 R A 1R B AR, S EUE R
FEDIReE S, M2 & EF , i E 5 400

ST R A0 GIB2 R MRy SR b Y E R I
MR kKA kKRB R EEREAEM . A, X
T GIB27E LUAD i fE i R 52 2 BB . ARHF5E
B 1T GIB2 X LUAD AS49 40 M 4= ¥ 2¢ 45 1Y
W, HIEA T LUAD & & FVA 7 32 4 5 i
PIA R

1 #R5FE

1.1 wmi. . 2Z2XNFME A LUAD 41k
ASA9 A I F A B BR 2 BE AR . RPMI-1640
By R SR G 4 v (36 [ Gibco A H ), pCMV6-
GIB2 i 23K FURL AN 2 BB pCM V6 (3£ [ Origene
NFD), GIB2-/NTF#ERNA (small interfering RNA,
SIRNA) FIBAMEXF B siRNA  (si-NC) (] £ i 24k
Yy # ¥ A5 R 2 Fl), Lipofectamine 3000 (&
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Invitrogen /A ), Matrigel £ (3£ Corning 2
Fl ), Transwell/h= (3 H Thermo /A7), BCA
mEWENE RN & (FEERREYHEARAERA
A ), A0 E0R R & 8 (cell couting kit-8, CCK-8)
(AR RERRFARAF ), 5-2 et -2"- i &R
1f (5-Ethynyl-2"-deoxyuridine, EdU) i{#l & (7
MG AE YR A RS ), SR 208Uk g 6K
F &M DAB R & Cf M3 5 B I BRI & A RR
o), PRl (3% Sigma A H] ) . 400
CO, 85 %4 (£ [E Thermo A w) ), MR (78 [
Eppendorf /A #l ), #HAHEIKI (3EE BIO-RAD 2
A, BERARUE RS (B REEAEMEHARA
A, ZOEEE B (H A Olympus A H]) .

1.2 SLARAKRR BRI M B2 S 25—
B B LUAD £ # J 2H 20 R0 5% 1 il 20 20K )5 A
ASETILRE, Zp#r GIB2 8 AR IA I 5 LUAD &
TGRSR (R AERY . MRS, TNM 43 1A
W SR L) Z BB OCHME . AW &5 M
ERRFMEAZ RS2 mtfE (S
JZMULL2024007) , [ i 4 4 1 /& 3 015 8 = A
BOR

1.3 A4 &F M H A TIMER % #
(http://timer. cistrome. org/) 2 T 33 2& i i 41
A J Hog 55 0 H L 40 GIB2 B B KB K, JF
AT 22 5. R GEPIA 8 #8 JE  (http: //
gepia. cancer-pku. cn/) K&k [{ T AE 5 4 1K 5
(The Cancer Genome Atlas, TCGA) % & /Y
483 il LUAD i3 9 21 ZURE AR [ 59 {51 1F ¢ fili 2 2L
A, g LUAD 4415 1E % il 41 4V GIB2 2K 3%
ik 22 5 BORTNIG R 43 3 LUAD (B & i 440 GJB2
R IEE O . >k H Kaplan-Meier plotter %% 4f /&
(https://kmplot. com/analysis/) 43 #7 £ LUAD
HH A GIB2 8 H R IA KV 5 B & WUS 09 A1
Ktk

1.4 @3 M ASA9ANMLE TR @I, RH
F10% JiG 4 1T A9 RPMI-1640 15 358 W05 77 40
FT37°C, 5% CO MM TBER, Mk 1~2 d il
LR 40 % BE 3R 3 9024 LA LR A& EDTA (9
AT AL AR

1.5 REHEREmMBH M Lipofectamine 3000 ik
& T BUORLEE Y SE 5 . B GIB2 i 4R 3k J5RL AN
SIRNA K AH I 4 B3 1 % B8 0 031 e e 28 A549 40 ML,
W 4y GIB2 it £k 4l (OE-GIB2 41, %% %

GIB2 i SRk Bk ) K HBPE X B2 (OE-NC 41,
ey GIB2 25 # kL) . si-GIB2 4l (#5 4 GIB2-
SIRNA) K H B X B4l (si-NC 41, 5% Ye Xt B8
SIRNA) o SEE IR AT, T 6 FL 40 35 32 4 135
TERP AN, 20 R T0% ~80 % B BEAT it ik
ey MM R 40%~50% B REAT T . SR
TC 1L 55 % KX BRL K e iR BEAT AR RS, [l JBORE
Wi B S N R R R, RRIRS), FiREE
30 min, FREE ARG SRE D, BRERFELL, R
A, F37°C. 5% CO B FM h FRZE R 97 48~72 h.
F M Western blotting ¥ £ M £5 20 A549 2 Jf1 5% Y
B

1.6 CCK-8#k#m &4 AS49 m Mg E
AS49 4 s el T4 24 hm . BL4EFL 3 0004140 i
(%% B 249 5180 T 96 FLAN M85 370 1 . BB 54
EAR AL RS IR AL A 10 pL CCK-8 ik 71,
A AR UL, R E T 37 °CL 5% COKG#4E
HEE 2 h, SR AEEFRACT I 450 nm A I 5 WO B
(A) fl, DLAEA 40 0 5 s

1.7 EdU % & %4 R & 48 A549 % j6 EAU M &
B R ASAO 0L ¥ 5 HE R T 6 L A M B 5 AR L
T 4 L% IR B9 70% J5 L A H 8 A B R A
1: 1000#: B/ EAU %W, 4 50 pmol-L ' EAU
g3k AEFLINA 100 pL 50 pmol- L~ EAU #4537 3
WE2h, FREFEIL, B LS W (phosphate
buffer saline, PBS) & ¥E4 Ml 1~2 ¥k, [ . 4
o, WA T WA I id S P A i gk, HE EdU
FHYEFR B A, EdU MR IE R =EdU % 44 s £/
4", 6- K R -2- % FE ml e (47, 6-diamidino-2-
phenylindole, DAPI) FH: 40 i % < 100 %4 .

1.8 B EEA RS H ASL @M &% B R
o OASAOHMAE L Yk T4 24 hm, R H R G
TriFAl, T4, LUREAL 500 A4~ 20 i i) %5 i 4
T 6 L 4t i K5 % A b HEAT BE R, A AR VK o4t
B >50 AN 3SR . PBS S Ve 3K, 4%
Z R B EE [ 2 30 min, KRR 15 min, K UE
FU A, BT o R IR ML 6 FL 20 M 5% 55 A ik
T BIE %, Image JECE T4 41 A549 4 Jifd v B
T L EK

1.9 Transwell & & £ B Aol & 40 A549 @ e ¥ 1%
ZmpeF M8 0 pmFfLIEM Transwell /20K H
A 24 L 40 B 3G SR AR b, AR UK B TG I A0 A B
FEHFE 10 8 L A B L i, A Transwell /)
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o KA X104 L i 200 pll 20 i A W0OKS
A E B, LI RPMI-1640 55 57 J& 55 9% .
P& 10% G4 7% B9 500 pl 15 3% 35 8 F 24 fL 40
MR SRR T2, W24 h, AU ZRPEEHE
40 B 30 min, FRAAE YL 15 min, PBS 2% Wl Y ik
3, fEE W T SR IR SR Image T
T A= 22 20 L B
1.10 % e X1 JE 5 B4 ol &40 AS49 tm b i 8 &
AS49 20 i ¥ A1 4% Bl T 6 FL 4R LB R AP RS IR
>4 i %5 i 1k 90 %0 ), 1A WIAG Sk T 6 L A4 M 5 R
W R maE g R4k . PBSZE bl el 2, fn
ATC I B33 . 20 3 0 A1 24 hoR 2 B W 2%
FEFAIR K% . R Image T 3k 54 20 i Kl 9 1 R
WA AT R, MEEHEE= (0hJEH
H—24 h IR TE AL ) /0 h QIR 1 AL < 100 % o
1.11 2B AZKFEEENKLUAD B X B4
PARABEFEFHAR T GIB2EAREIH AL I
2 AU Y ) R R S pm BT R, SR W
RIS, B R OK G, KT R 5% v R N BT
TR, I—Pi4 CMERLR. m_mE
10 min, DAB &R, RARZEYEE ., YA HHBIK,
AP IR B T ST IR AU B
PLEE S AN = A B AL B, A S WP % 100 4
T A 200 2 2 50 R 200 L B T R AR
UM 27 e £ 0 A D 45 SR 0 e bR i . GIB2 BH P 3R Gk
FEENL T AMIET, LU M BT P i A € 0k A
FH P o AR e o0 P2 R IK 43 0~3 9. 0%
(yefs, i), 1% (Y, 41H%
WEA), 29 (hjf, MEERHEOG), 3K
(CRRe e, M SARHE 6D MMBMHEE 2% 14
(1%~25%), 24 (26%~50%), 34+ (51%~
75%), 445 (76%~100%) . GIB2 BH Pk 1 i
N 2 VT Ay AR A5 R, A5 R 0~12 41,
1353 =643 Ry Rk fHAE .
1.12 Western blotting # #& ® & 48 A549 %9 & ¥
GJIB2 #= L k& - 18 B % 4 (epithelial-mesenchymal
transition, EMT)Aa X & & &k K-+ A549 40 iy
WK, PBSZZ bk vh e 4N M 3 Yk, S A 40 i
M. BIRAWE TKERE 20 min, SO0
TH W . SR BCA 35 A W38 75 & 0 2 8 Wk
B & H R S Marker & S A Wk @ #F AT
SDS-PAGE B¢ ML Uk, RIETEE H AT, ¥
HEREPVDF L, 5% BRI B 2 he A

GIB2#ifk (1:1000), N45%i & (N-cadherin
Prik) (1:1000). EFSFEE T (E-cadherin) Hifk
(1:1000) #MGAPDH#¥UM& (1:1000), 4°CHE
—W, “PHERBE2h. TBSTHEREB 3K, &
% 10 min, fil A ECL 85, SR8 #. RH
Image J 3K fF 4 H W H &4 K EMH, U
GAPDH AW Z, 1R HMEARIEKE. HI9E
HRBAKF=HME A KW KEME/ NS EA KW
JKBEH

1.13 %% 44 KM SPSS 25.0 fil GraphPad
Prism 9. 0 Ge i3 ik A7 48 it 2% 3 Fr . GIB2 3R
RAE AL S LUAD 35 I R 212 5022 1] 9 56 3k 1
O3B R ARG . % 2H ASAO 2 I 114 200 184 B P
EdU FHPE AR | FOREIE L . AT fe % . (238
oA ff AL . A GIB2 B R EMT M G B R Gk
KL FFEIERIIA, PlatsFan, ZAHBMEA
PR LE 55 R P B TR 22 07 22 40 B, AL T R A 3 50
Fb# ok FH SNK-g K 36 . i sc ¥y 2 /0 & 31K,
PLP<<0.05 2S5 A it X

2 & B

2.1 RALALRY GIB2EARAEEANEGIB2Z A&
LELUAD 2 & ¥ A AHegAkr  TIMER 548 &
Iy AT 45 R BOR . GIB2 3 R AE £ R bR b 9 17 A
SH L (B 1A) . GEPIA B4 1 23 b7 45 5 Wos .
o E R M 2B, LUAD B & A

GIB2 mRNA ik KF W B A& (P<<0.05), H
GIB2 (% £ 35 5 LUAD & 09 I K s B 2 3 B
A A PE (P<<0.05) (1B MK 2A) . Kaplan-
Meier 4= 77 40 B 45 B &~ 5 GIB2 KR A EH
Fefe, GIB2 @&k B 1 B A2 8 B s> [ X
K (hazard ratio, HR) =1.71, 95%CI.
1.34~2.18, P<C0.05], &/ GIB2 & K ik IF &
HHWEE 2 (K 2B),

2.2 LUAD B ZBARFBEFEF AR GIB2
EHABRWER  GIB2 7R 55 1E 5 i Al 0 <8 L
K rh Y RV RE, SR SFIE R AL,
LUAD # % i 41 40 GIB2 & 1 %1k I 2 1 58
UL 3. LUAD & & m A 4rh GIB2 8 11 BH 1 % ik
5 A BOCHM (P<<0.05), A5 &
FHHH (P=0.626) . 4 (P=0.639) # TNM
s (P=0.837) LR (P>0.05). W1,
2.3 BHAEASAImMMIEHEENRE 5 OE-NCY i,
OE-GIB2 41 A549 21 B3 5 1% 1 Bt 55 (P<<0. 05 5%
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ITISem=jONmMa oI IS [N HODANEOO |00 [ Ml St Q& esf Nt i o el )
flilgsdnllshil s>l >l lssl i~~~k 0l isil =
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T Rk = T T L T T © T Pl © © ol ] T ® T Pl s
E5E.5E555EEEoECoEsEEFC o EoEoEbb0FoEoFEcEoEE EoEobuEEooEbEEeE -
BESSEESEEES SCESSECESESSESSE SESEEESESESSEESESESESEERESEESEESSS .
gRZ5SEGrRRRg Rz R RS A=Az dadarzazdagRR PR =R qR=RA=Ra= 42 e
e A =} o ‘ x [®] = o Q [*] = a o Q £ [] O - L
S e EE R R PR S e B R N L R R R P SR R R B !
DOEgEag 330 olggriav I:E:‘F ¥ 2333333 g°Ff EERERASLOFREFESS LUAD
5%55 %’§ g [LUAD tissue(n=483);
o .
g g F=-4 ] normal lung tissue (n=59)]

A': Expression of GJB2 mRNA in various tumor tissues and adjacent normal tissues; B: Expression of GJB2 mRNA in LUAD
tissue and adjacent normal lung tissue. "P<C0.05, " P<C0.01 ws normal lung tissue.
E1 AFEMEHL P GIB2 mRNARBELR

Fig. 1 Expressions of GIB2 mRNA in various tumor tissues

GJB2(223278_at)

f,g;”f;i)‘g L.or HR=1.71(1.34-2.18)
F)=0. logrank P=1.2¢-05

8r L
= 0.8
20
25 4t £
2s = 06T
=2 E
% 4 Toat
=S &
O

2r 0.2 Expression i

— Low
0k i . 0 p . High . .
Stage I Stage I Stage [  Stage IV 0 50 100 150 200
Time(month)
Number at risk
Low 337 203 39 6 1
High 335 147 34 14 2
A B

A':Relationship between GJB2 and clinical pathological stage of LUAD ; B : Relationship between GJB2 expression and overall survival time
in LUAD patients.
B2 GJBZmRNARIELE LUAD B3 I BRA 8IS A A 31 0 AR R 4tk

Fig. 2 Correlation between expression of GJB2 mRNA and clinical stage and overall survival of LUAD patients

A :Normal alveolar tissue( X 100) ; B : Normal bronchial epithelium ( X 100) ; C: LUAD tissue( X 100) ; D : LUAD tissue ( X 400).
E3 LUAD BEEALMBEBIER AL GIB2EARBHER

Fig. 3 Expressions of GIJB2 in adjacent normal lung tissue and cancer tissue of LUAD patients

P<<0.01); T GIB2RILZ)G, Hsi-NC4l b GIB2J5, HOE-NC4 (34.24%+1.90%) bk,
B, si-GIB2 4 A549 4 fitd 14 5 7% PR B B R AR (P<< OE-GIB2 # A549 40 ffg  EdU FH # &£ ik =
0.058; P<<0.01). WK 4, (55.59% +1.54%) W W F+& (P<<0.01); Tk
2.4 BAASAOmAFEIUMMBEERZE KK GIB2MFEIEZ A, Hsi-NC4 (41.30%+1.70%)
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#1 GIB2RAEME LUAD BEIRRKHESHZ [ LB
Tab.1 Relationship between GJIB2
clinicopathological indexes of LUAD patients

expression  and

Clinicopathological GJIB2 GJIB2

index . -negative -positive

Tissue 0.007
Normal 111 90 21
LUAD 111 72 39

Age 0.639
<60 46 31 15
=60 65 41 24

Gender 0.626
Male 62 39 23
Female 49 33 16

TNM stage 0.837
-1 81 53 28
[I-1v 30 19 11

Lymphnode metastasis 0.036
Yes 45 24 21
No 66 48 18

Foe, si-GIB2 2H A549 4 fy th EAU BH 4 %6 ik %
(31.92% +£3.28%) HHBFHAL (P<<0.01), WK S5,

(o2}

[ e OE-NC
4} = OE-GJB2

. *k

Proliferation ability

Time(#/d)
A

2.5 ZHAAMImMBEEHRHE 5 OENCH
(152. 301 +22.154) HE, OE-GIB241 A549 41
Jitl 55 B JE BB (200. 30 4~ 15,314 ) BH & 4 fin
(P<<0.01) ; T4 GIB2 X3k )5, 5 si-NC 4
(186.00 4~ +22.00 1) &, si-GIB2 4 A549 4
Jif 6% 5T B R B (127,304 424,044 ) B ok >
(P<<0.01). K6,

2.6 BMASAYmAFTIEEmEE 5 OE-NC4
(245.71+18.51) HE, OE-GIB24l A549 41
HR 28 40 B B0 (400.0 4~ +13.54 ) B &3 i
(P<<0.01); + #t GIB2 £ ik 5, 5 si-NC 4
(351. 74 +17.24) &, si-GIB2 41 A549 4i i
R a0 B (259.3 4~ +17.24 ) B W >
(P<<0.01), WL 7.

2.7 BMEASAYOmM I mAeiE S E 41 KIIR 24 h
JG, 5 OE-NC # (20.77%+1.66%) It % ,
OE-GIB2 41 A549 20 il /) 4 fe iF % % (50. 71% +
1.11%) B W J+ & (P<<0.01) 5 5 si-NC 41
(26.80% +1.65%) A&, si-GIB2 41 A549 41l Y
AT AR (12.19% 4 0.93%) Bl B (P<
0.01), WL S8,

[ —-si-NC

Proliferation ability
S = N W s Ul O
1

Time(#/d)
B

A: OE-NC group and OE-GJB2 group; B: Si-NC group and si-GIB2 group. 'P<C0.05, “P<C0.01 vs OE-NC group; “P<C0.05, **P<C

0.01 vs si-NC group.

B4 CCK-8IEAMA4L A549 40 M FA T 1
Fig. 4 Proliferation abilities of A549 cells in various groups detected by CCK-8 assay

2.8 BMASAI MM T GIB2AR EMT A £ % & &
ZAKF HOENCHLE, OE-GIB2 4 A549 4
i GIB2 il N-cadherin 75 [ 32 35 /K F ¥ 80 & T &
(P<<0.01), E-cadherin % 1 3% ik /K F B & % 1%
(P<<0.05). WE 9, 5Hsi-NCH I, OE-GIB24
AS549 40 g Fh GIB2 il N-cadherin 75 4 5% 35 7K - 24 1
BEMK (P<<0.01), E-cadherin & [13 ik KB
e (P<<0.01)., W10,

3 W i

TE 42 BR300 Bl P 98 1) RR SR R T AR B
H R RIBIEZAE LT, weah, il 2 5 1 g iE A
P ANIE SN VSRR S g P h e P AN
TR, AR TR L TR, il iy R
W RGBT e R K 2D, BEHBFENAAR
T DR, TR A P A R A S R R
AEEMIGIKE L. APFRER PR GIB2TE
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DAPI EdU Merge

OE-NC

200 pm 200 pm

OE-GJB2

200 pm 200 um 200 pm

Si-NC

200 pum 200 pum

Si-GIB2
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F5 EdUZe@ake4 e EdU kRSB R

Fig. 5 Positive expression of EAU in cells in various groups detected by EAU staining method
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A': OE-NC group; B: OE-GJB2 group; C: Si-NC group; D: Si-GJB2 group.
B 6 T RETR R SE o Y0 4% 2HL 40 1) S REE T R BB 7 (45 W 5%)

Fig. 6 Clone formation ability of cells in various groups detected by clone formationy assay (Crystal violet)
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o ST, B U

A': OE-NC group; B: OE-GIB2 group; C: Si-NC group; D: Si-GIB2 group.
Bl 7 Transwell />3 SE R R I 2 28 40 T 0 1R R BE 7 (45 &8 56)

Fig. 7 Invasion ability of cells in various groups detected by Transwell champer assay(Crystal violet)

ASA9 A P R0k, REWSfe dE AN A E | 1R 28 B 5 h A0k, LA TN T RE A AN [R] 26 18 B 988 A 1k Ji&
MIER, JF A AeJE il EMT i 42 42 i 40 il 1) (2 28 B B S A7 AR 22 S o AR S SRR AT 1Y B0 B B
M . GIB2 7 M 4 v 323k s R SISk 3k, R

WESE S R GIB2TEARIF A MR LU AR 2B i v vl R AR S Ak AR ) . (AR —
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A—D: Oh; E—H: 24 h; A, E: OE-NC group; B, F: OE-GJIB2 group; C, G: Si-NC group; D, H: Si-GJB2 group.
B8 40 Mo YR S Ik I 45 4L 40 ML 2R AR A

Fig. 8 Migration ability of cells in various groups detected was by cell scratch assay

3.0r mmOE-NC

1 2 Mr W OE-GJB2

GIB2 A 05 000
N-cadherin  "_—_— d 140 000
E-cadherin e—— {35 (00

Expression level of protein

GAPDH NS AR, 6 000

GJB2  N-cadherin E-cadherin
A B
Lane 1: OE-NC group; Lane 2: OE-GJB2 group. "P<<0.05, "P<0.01 vs OE-NC group.
B9 a3k GIB2EAA AS49 4P GIB2 X EMT Hi%E A& A B KA (A)FMELE(B)
Fig. 9 Electrophoregram (A) and histogram (B) of expressions of EMT-related proteins in LUAD A549 cells after

over-expression of GJB2

20 mmmSi-NC
- = Si-GJB2
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GIB2 - 6000 R
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*k 3k
N-cadherin E W 140 000 é *%
S 3
. = 05
E-cadherin &- 135 000 g
GAPDH s ;) 0

GJB2 N-cadherin  E-cadherin
A B
Lane 1: Si-NC group; Lane 2: Si-GJB2 group. P<C0.05, "P<C0.01 vs si-NC group.
Bl 10 YLBR GIB2JF &4 A549 4 M GIB2 R EMT #32R Rk Ik B (A) I E 4 E (B)
Fig. 10 Electrophoregram ( A) and histogram ( B) of expressions of EMT-related proteins in A549 cells in various
groups after silencing GJB2



ES T

B I HE A 1 B2 X M A R A TS R SR A BAQ 40 AR 2 AT S 1 B R 725

e RE TP BAFFE L GIB2 ik, H 5 MR R 78 M
Bk R%mY ", KANCZUGA-KODA %5 ' jF
St GIB2TEFL MR it ks, H S5 IR IRZE
MR A Y8, 5 NAOTSE " [k 58 45
—3 ., ARG RER: GIB27E LUAD B # 4l
UhEm ik, 5 TANGS " iR gs R —8. &
IF5E o Transwell /N 28 52 56 140 A K1) IR 52 56 A6 0 4%
SRR 2RIk GIB2 42 #F AS549 4 il () 1= 28 F1 i
&, M40 GIB2 By 2 3k W 41 i) A549 46 Jifg i 12 28
FER .

EMT J& — F 3 fb 08 57 5 52 2% 1% 43+ F 240 if 72
F o, v g i 22 Pyl b R R A ) 1a) 58 AR S Y
ft "', E-cadherin & I 5 75 3 42 00 EE ALY, A
S B B FE B R R i, TR BN IE . E-cadherin
HHES. )G, N-cadherin 2K F 4 8] 78 0 br 25 9 1) =
IRVE PRSI Y s Y B s FEEMT i fE
LR AR E R IS, At R AR A, SRk
B 240 5 i 6 240 1) 288 B R8s L T 4 A 1 1)
T REAE B R R RS, WA M A A S R R 2R e T 4
W98 o % F N-cadherin 2 (15 40 i 42 28 1 F1 5% B2 E
BLRE F1 AT BV OCEK, 5 2R AE UG AT OCHE
T FOIR R e B9 #F 2 5t E-cadherin 25 (4 & N-cadherin
EHFRRWEELH L, S5 HWENE®E S EMT M
WA O P R AR BN 1 FIA GIB2 7
2 AR S Y E-cadherin R (1A T, B3
T4 R 5 W N-cadherin & 1 % 35 L, # R
GIB2 il f #F AS49 ZH Mi iy EMT .

ZE Lk, GIB2 8 (A7E AS49 4l jg b 38 i s
EMT &2 i T AS49 4i il ff2 28, £ LUAD
W kARG R T HEMWEM, A2
LUAD & 2593657 RS Wa I i) 5 # 4

FlammRER:

T AR 7 WA AEAE R £ o 5E

EE Bk A B

FEZH0HERIT . WSCRE BN, IR E 2
S H5EARA IR I 50T, IR S 5 S AR SUEIT .

(&% 3k ]

[1] THAI A A, SOLOMON B J, SEQUIST L V, et al.
Lung cancer[J]. Lancet, 2021, 398(10299) : 535-554.

[2] RUDIN C M, BRAMBILLA E, FAIVRE-FINN C,
et al. Small-cell lung cancer[J]. Nat Rev Dis Primers,
2021, 7(1): 3.

[3] PENG B, XU C P, WANG S W, et al. The role of
connexin hemichannels in inflammatory diseases [J].
Biology (Basel), 2022, 11(2): 237.

[4] WINGARD J C, ZHAO H B. Cellular and deafness
mechanisms underlying connexin mutation-induced
hearing loss-A common hereditary deafness [J]. Front
Cell Neurosci, 2015, 9: 202.

[5] DBOUK H A, MROUE R M, EL-SABBAN M E,
et al. Connexins: a myriad of functions extending beyond
assembly of gap junction channels [J]. Cell Commun
Signal, 2009, 7: 4.

[6] SUNG H, FERLAY J, SIEGEL R L, et al. Global
cancer statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in
185 countries[J]. CA Cancer J Clin, 2021, 71(3):
209-249.

[7] XIA CF, DONG X S, LI H, et al. Cancer statistics in
China and United States, 2022: profiles, trends, and
determinants[J]. Chin Med J (Engl), 2022, 135(5):
584-590.

[8] NALEWAJSKA M, MARCHELEK-MYSLIWIEC M,
OPARA-BAJEROWICZ M, et al. Connexins-therapeutic
targets in cancers[J]. Int J Mol Sci, 2020, 21(23):
9119.

[9] LEROY K, SILVA COSTA C J, PIETERS A, et al.
Expression and functionality of connexin-based channels
in human liver cancer cell lines[J]. Int J Mol Sci, 2021,
22(22): 12187.

[10] BROCKMEYER P, HEMMERLEIN B, JUNG K,
et al. Connexin subtype expression during oral
carcinogenesis: a pilot study in patients with oral
squamous cell carcinomalJ]. Mol Clin Oncol, 2016,
4(2): 298-302.

[11]MENG S L, LIU Y H, WANG X Y, et al. The
prognostic value and biological significance of gap
junction beta protein 2 (GJB2 or Cx26) in cervical
cancer| J]. Front Oncol, 2022, 12: 907960.

[12]LT Y M, WANG L B, TIAN J H, et al. The role of
Connexin26  regulated by miR-2114-3p in the
pathogenesis of ovarian cancer[J]. Biochem Biophys Res
Commun, 2023, 640: 105-116.

[13] KANCZUGA-KODA L, SULKOWSKI S,
LENCZEWSKI A, et al. Increased expression of
connexins 26 and 43 in lymph node metastases of breast
cancer[ J]. J Clin Pathol, 2006, 59(4): 429-433.

[14]NAOI Y, MIYOSHI Y, TAGUCHI T, et al
Connexin26 expression is associated with lymphatic

vessel invasion and poor prognosis in human breast



726 TR 224 (BE 2 i)

¥(51% 3 20254E5 A

cancer[J]. Breast Cancer Res Treat, 2007, 106(1):
11-17.

[15] TANG Y, ZHANG Y J, WU Z H. High GJB2 mRNA
expression and its prognostic significance in lung
adenocarcinoma: a study based on the TCGA
database[J]. Medicine (Baltimore), 2020, 99(14):
e19054.

[16] DONGRE A, WEINBERG R A. New insights into the
mechanisms of epithelial-mesenchymal transition and
implications for cancer [J]. Nat Rev Mol Cell Biol,
2019, 20(2): 69-84.

[17] FONTANA R, MESTRE-FARRERA A, YANG J.
Update on epithelial-mesenchymal plasticity in cancer
progression[J]. Annu Rev Pathol, 2024, 19: 133-156.

[18] KASZAK I, WITKOWSKA-PILASZEWICZ O,
NIEWIADOMSKA Z, et al. Role of cadherins in cancer-
areview[ J]. Int J Mol Sci, 2020, 21(20): 7624.

[19]QIN K, YU M, FAN J M, et al. Canonical and
noncanonical Wnt signaling: multilayered mediators,
signaling mechanisms and major signaling crosstalk [J].
Genes Dis, 2023, 11(1): 103-134.

[20] JONCKHEERE S, ADAMS J, DE GROOTE D, et al.

(EMT) as a
therapeutic target [J]. Cells Tissues Organs, 2022,
211(2): 157-182.

[21] PRATHEESHKUMAR P, SIRAJ A K, DIVYA S P,

Epithelial-mesenchymal  transition

et al. CHD4 predicts aggressiveness in PTC patients and
promotes cancer stemness and EMT in PTC cells [J].
Int J Mol Sci, 2021, 22(2): 504.

[22]LONG L, XIONG W, LIN F W, et al. Regulating
lactate-related immunometabolism and EMT reversal for
colorectal cancer liver metastases using shikonin targeted

delivery[J]. J Exp Clin Cancer Res, 2023, 42(1): 117.



