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[ E)EM.FITEpEEER 43 (.connexin 43, Cx43) %t E /)4l Bt (non—small—cell lung cancer, NSCLC) & L% B R &
LGB, 77 7% :MTT S EF B BN 3 bRk % EGFR(WT-EGFR)NSCLC 418 & A549 H1299. Calu3 40Huf 400
IR B (ICs) ; Western blot WBE& Cx43  BEERIL Akt(phospho—Akt, p—Akt)E F7E bR HAM 5 P BIFR KK T ; “Parachute” B I 40
HELERR % BT BE (gap junction intercellular communication, GJIC) ; FE RN Cx43 BREEMBR PR EN , ER . FIFERIE
FATF Calu3,A549,H1299 4029 IC50 5351249 (0.064 £ 0.011) pmol/L, (13.64 +0.015) pmol/L, (20.054 +0.012) wmol/L, BJAS49,
H1299 HfaxtE R R IE 2 B2 ; A549 H1299 FHMEH Cx43.p-Akt FEFAKFEBEE T Calu3 4 (P<0.01);A549 H1299 4}
HIMEEIS, B Cx43 BAENAE A549 H1299 I T Calu3 SHMEH AAEHE, B Cx43 TER X THHE L,
£412 . NSCLC 4uAAE F Ak Cx43 FHEA A GIIC FI{E S 40fuxt 5 IR R IR Z MY , OHLHI T 6855 HliE PBK/AK {5 5
WA,

[R@in |2 RS E A 43; /M IMRHE ; PBK/ Ak HAEE B R 2 ‘
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Effect of connexin 43 on the primary resistance to gefitinib

in non-small-cell lung cancer cells
Luo Yanmei,Luo Min,Teng Cuifang, Huang Guolin,Qin Guihui,Yang Jie
(Department of Pharmacology,School of Pharmacy ,Guangxi Medical University)

[ Abstract JObjective ; To investigate relationship between connexin 43 (Cx43) expression and non-small—cell lung cancer (NSCLC)

cells with primary resistance to gefitinib. Methods ; Gefitinib efficacy in A549,H1299 cells and Calu3 cells was detected by MTT as—
say. The protein expression of Cx43 and phospho-Akt(p—Akt) was detected by Western blot. The functional gap junction intercellular
communication(GJIC) was measured by ‘parachute’ assay. The cellular localization of Cx43 protein was evaluated by immunofluores—
cence staining. Results ; MTT assay showed that gefitinib cytotoxicity in Calu3 cells is significantly more than that in A549 and H1299
cells with ICs of (0.064 +0.011) pwmol/L versus (13.64 +0.015) pmol/L and (20.054 £0.012) pmol/L,indicating that A549 and
H1299 cells were primary resistance to gefitinib. Expression of Cx43 in Calu3 cells was Signiﬁcanﬂy lower than that in A549 and

H1299 cells(P<0.01). Moreover, p-Akt protein in Calu3 cells was obviously lower than that in A549 and H1299 cells(P<0.01). Fur—
thermore , functional GJIC was found in A549 and H1299 with or without RA(a well-defined GJIC enhancer) treatment,but not in Calu3
cells. Immunofluorescence staining clearly showed that Cx43 protein deferentially accumulates at-the plasma membrane of A549 cells,

the plasma membrane and cytoplasm of H1299 cells while the cytoplasm of Calu3 cells. Conclusion ; Up-regulation of Cx43 at the

plasma membrane and their derived GJIC in A549 and H1299 cells may contribute to the primary resistance to gefitinib by activation

of PI3K/Akt signaling pathway.
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R R L RRR FET R B E AL RE,
HAH 80% F Ak /N4 M Bl 8 (non—small—cell lung
cancer,NSCLC), HiE® /B & HATI KR ¥ FM—
PR R A K E T 52 AR S s R
(EGFR-TKIs), HiF EGFR 3JEZ%F 8% %t EGFR-
TKIs BIGIT R A WG, B S IR MeIT
PR FEA EGFR RAFH B EY, Hay = H & M
2B M R A A
. BEREREE A (Connexin, Cx) B — N B EER
HRRAVRFERD, BATAKAR PRI 21 F
Cx RAHRER , Cx A —EHR R 71k, A itid
M EFEHTK Cx26.Cxd30, SEFRBREM, Cx E
15 K HIE AR 22 B 3% H238 38 (gap junction, G R H
SRR R LR BRALTTTHA B IR, BRRE
il , Cx32.Cx43 B HETEF R 4 8RB KF K
£ 0 4% B % 32 21 8B (gap junction intercellular com-
* munication, GJIC) # B E MK Al BE 5 B A R 4 5
BIAA 3£, Munoz R 38 , Cx43 B9 A R HIE A
GJIC R fd Jie 55 53 4 MO /30 40 MY UBT F1 T98G X %%
B e IR T 251, A IREHLTE 4 fK
EHER Cx43 REAMN GIIC X NSCLC FHIER R
[FRMm M Z AT gem 2oL, DUE T #
Cx43 XHARH GIIC TEMVE 73T L 1 25 it 25+
FIYER

1 #RERE

1.1 M

NSCLC 40 ffs & Calu3,A549 H1299 4 H 3 H ATCC;
RPMI-1640 %375 MEM 3385 Ji4F 17 (FBS) | REE B
% Gibeo /A8 ;MTT, 4 HIZ4AR K RIPA buffer, 5 B R RABE
#.(PMSF) iy B % [ Sigma A 7] ;BCA EHERAN &M B
RERBA PR RA R BRI Cx43 BREGIER AT
A B-actin £ MEHE BUR T E ALY (HRP) ARG 41
4 i 1gC H&L(Alexa Fluor® 555)ARiC P SRIE
¥4 B HEE Abcam AR BN Cx43 BITTREDLI (IR
F6H )W B 32 E Santa Cruz 24 F] ; PLA p-Akt(Serd73) Akt
PTTRMESTARN B £ E CST A7,
12 Fik
12.1 A Calu3.A549 H1299 ZIMARESR A549 H1299
HAHLFN Calu3 4HAEAF B 10%(V/V) R4 M0 . 100KULE
FE R 100 mg/L # B R RPMI-1640 #5372 M1 MEM B35
ETF 37 °C.5% CO; ¥EF-A T R M40,
1.22  MTT B0 JE$ /B X NSCLC 40 IC, BT
ARABAIMLL 1x10° Nl B E BT 96 FLiRk, &L
100 pL, SR NS B (A BRTR) X RE (A
) mEG4, a3 AER, HIEHE L 0,0.001,001,

0.1,1.0,10,100 pmol/L 7 INN[FI¥ BE 12 FH T 40 M, 40 a3 5%
96 h J&, BFLIIA 5 mg/L BUBEMETE 20 pL,4 h FIRFIEFHF
%, BFLIMA 150 pL DMSO, B KR 10 min /5 , kR
{UAE 570 nm P ARSI B FLIR IEBE (absorbance, A ) H S 3
BEANESNETR, UHFEFRREISEBIR EFH
R ABAR R LR, 5K H ICs.

1.2.3 Western blot #y U 40 & 71 Cx43 FIBERRAL p-Akt 1)
RIBKFE BB IREE Z GHRGE A 7 EE, & 0 4
e 6 FLAR P R4 MR & B K F 80%, BILANA 100 L
TR RIPA SRR (& PMSF)VK L2 5 min, T4 °C.12000 ¢
ZMATEL 30 min J7 , UEH LIEZ BCA KN &WESH
HMEBREOREMKER, BEOHER 30 ug £ 10% SDS-
PAGE BRI 5 B G S5 EN BB MR AT 45 | (NCO R £, A 59/ iR
49 (TBST B ZREA 1 h 5, A BIMA—F[RITA
Cx43 ZFREHTR 1:500 FERE RITA p-Akt(Serd73) Akt B
TR 1:1 000 FRE, 4TI ; BRI B-actin(1:10 000 7
B, ZEMF 1 h)],TBST % E/E, 2 5IMWA HRP #7iZM%
Hoh i (1:500~1:10 000 FifE) , TBST #iik/fE , A ECL X
ERELE . BE E¥,Bo-Rad BEREBEREFRERSE,
L) B-actin H RS &AM Cxa3 B LI Akt RS p-
Akt FHEHATIRE T,

124 “parachute” /R ERIERN GIIC REFEALBR=EE
R A TR, M & B 7] 5K AT calcein AM 3
I E , (& calcein AM I ALBREH N “BEARLEHE (donor cells)”,
AR B E A KRS AR 4 A549 . H1299 I
Calu3 HI(32Z MM, receiver cells) ,3%7F 4 h, fIA GJIC 3
B3 RA 10 wmol/L A BAH N 24 A549 H1299 F1 Calu3 4}
24 h J&, I PBS ¥E¥ 3 1K, K40 4> 9 5% e F8 7R Y caleein
AM HFISE MR B4 L FIE RS E M GJ
J& /N3 F Y caleein AM (RGBT ) LR GI #AM
SRROHARLEM, FIRE BIMEEER T — Mt A4 A
& calcein AM HBUAZEEH 1B GIIC BT547

1.2.5 SEHREST Cx43 EHMPHEAEN BRiEH
WD B MMEMESRI R I 24 W5, H 4 CHAHE
BEESE 10 min, 2% 7 B E B R 30 min, ZRIA
Cx43 Z MG (1:50,PBS HR)4ACH T ARG, Y ik
ZH(1:2200,PBS W) TERIBE 1 h, BERH 4 ,6-2Kk
H-2-FEMUE(DAPD) B, BOCHREAHBEAEHE
(Nikon A1,Tokyo,Japan) R SR , 3 F NIS-Elements K44
BT,

1.2.6 RT-PCR HM4RME R+ Cx43 WFIAIFI B
VERA A AS49 H1299 F1 Calu3 4HAREEUE RNA JFEREER
1 cDNA, RT-PCR #:ll] Cx43 ) mRNA Fik7K ¥, 9718 Cx43
X GAPDH Wy - #5 | ¥F T #5952 510 .5’ ~AGGAGTT~
CAATCACTTGGCG-3’ (IF &% )F1 5’ -GCAGGATTCGGAAA -
ATGAAA-3’ (]2 X#%) .5  ~AGCCACATCGCTCAGACA -3’
(IE S 58)F1 5°~GCCCAATACGACCAAATCC-3’ (% X &%) %
PIZ&AEH 95 T 5 min; 94 °C 45 5,58 °C 30 5,72 °C 45 5,30 4
135372 °C 5 min, ] 249 B EA 4L mRNA M0 RA R,
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13 %it¥H5%

T AT B LA B + RS (x x5 ) R, R SPSS 20.0
BEHRREUEA T A A, 4R 22 5 U BCR BRI R T 2400
BT, 241 1A PG5 L3R LSD—: #6586, Kagi /K7 0=0.05,

2.1 A549 H1299 Calu3 #m st % 3 4 B 64 S8

ARSI ST MTT B4 NSCLC 40 it %t 74 4685 2 () 8
JPE, 25 1 R SRR RAER T Calu3 41 1C,,
$7(0.064 £0.011) pmol/L(<1.0 wmol/L), YT A549 H1299
MY 1C, 435314 (13.640 + 0.015) wmol/L. (20.054 +0.012)
wmol/L M4 SCRRBHRAE | 75 ARV AN 1C5=10 wmol/
L R R 2E | I, Calu3 4R R 5 A8 e fUS bR , A549
H1299 405 AR R Je ik P 250k

2.2
Hr L
HHFFE Cx43 p-Akt 5 5 % A8 ¢ 5L PRt 25 1 ¢
&, R Western blot SERINAS ] {8 Je U PEA M RR 1 11
Cx43 K p-Akt F FRIBKT, G520 K 2 R, Cx43 K p-
Akt 7E AS549 H1299 4l it 23Kk BEHI T 5 55 T Calu3 4
283K (P<0.01) , 36 B 7% B85 Je Ji & PETT 25 19 A549 H1299
AR Cx43 BRI IA AT HES PI3K/A {5 51 B S A1 K
2.3 “parachute” HA2 ) 4w 4G GJIC
HAFFY Cx43 HURAY GIIC 15515 NSCLC 4i i 5 4
EIR & PR 24 , R parachute #AS A549 H1299 Calu3 Y
GIIC, Z5HAnIE 3 Ji/R , A549 H1299 4 Jid v K i 51 26 A%
i, 1M Calu3 AU ARG B ZECAL 8 . R HERRATMERLGI 1]
B GIIC BIAEAE , E—2 Rt GIIC 3575 RA 4B (10 pmol/L,
24 h) FIRZNMG , A549 11299 4t oG 51 25€ 6 1% 3 1 o
Calu3 AT AAGIN B GAE 36 , KW AS49 H1299 ZHfh1F

A549 H1299 Calu3 #8 i Cx43 & p-Akt #9% @ ik

100 4
- Gal
5 w0 - A54 1 GIIC, {H Calu3 AHMIrR GIIC B2, GIIC ATATAES: 55 A549,
% eod — HI1299 H1299 2 A 74 1535 e i 5 & kit 24
4
" 4l 24 RIERHFAD Cx43 K G AL
= - SR Cxdd L2 P B 5 i, R SAE SR AT Cxd3
I I AN Fe A R PR, 5 D 4 B, SR
0 W B T e i Cxa3 B, B EHOEN DAPLREHYAIIUE , Cxd3 £EAS49
7 AEE e (pmol/L)
b ol - S oh AR AU L, 6 H1299 8 e 1A 1E 40 it A
a:A549 5 Calu3 H4¢,P<0.01;b: H1299 5 Calu? i, P<0.01 N
MM I, 7E Calu3 YO 3288 26 Sh AR AN O I3 |, 6701 AS49
1 e ¥ Calud F1 A549 \H1299 HMIAY ICxf x = 5,n=3) . ‘é £ Calu3 P ja“{ i o s
Al
Fig.1 Gefitinib efficacy for Calu3, A549 and H1299 cells H1299 4 - ARE LAY Cx43 JEH GIC AE1ER IR .
(x +s,n=3)
Calu3 A549 H1299 Calu3 A549 H1299 Calu3 A549 H1299
(IX43 (:X43 ‘Tm‘\’ [‘_Akt m ‘m\
o Y |, e .. o e
4 2.5 37 a
] a - ==
+= — —
g 34 1 ;-{ = T ! = T
e = = 24
'SVI a X 1.54 S
£ 2 % X X
- 'H_S': 1.04 ;‘5 id
R = £
= 14 3 =
ks & 037 -
3 =N
i 0 T T T 0.0 Y T T 0 L3
Calu3 A549 HI1299 Calu3 A549 HI1299 Calu3 A549 H1299

B2 Cx43.p-Akt 7 A549.H1299, Calu3 ZHBE Y FRIZKF (x +5,n=3)

Fig.2 mRNA and protein expression level of Cx43 and p—-Akt in A549,H1299 and Calu3 cells were detected
by Western blot(x + s,n=3)
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A549 Calu3

A549+RA H1299+RA Calu3+RA

B 3 A549.H1299.Calu3 % fin GJIC #5385 RA( 10 umol/L,24 h ) B GJ ZhEE#&M(n=3, 200 x )
Fig.3 Functional detection of GJIC by parachute assay(n=3, 200 x )

Cx43

A549

DAPI Merge

1 ---

Calu3

B 4 A549.H1299.Calu3 i) Cx43 BEAELL

Fig.4 Immunofluorescence staining of the cellular localization of Cx43

3 3t i

B o> R IRTT AR K R, LA AR e
JE IR e AR EGFR-TKIs 7E1AY7 3E /N4 A fii
R R T AR AR AR I PR AT AN PRAFZE
RIMVF 2 B8 I 25 A A IR R it 2, B g
FEIRIT WA X TKIs 3397 JCIH & 5 B, B % 24
YIRBIT SR T AT BN G, Im R AR B S 3k 252, H Al
X EGFR-TKIs Ji & YR 24 () L il i o8 4 7 |, 2 %8
e R AL . W EGFR 20 45 T4 A g8 4800
KRAS 287501 EMLA-AKT HE [ dHE24% {Ei%ua
A, EGFR-TKIs J5 & i 24 th o] fE 5 4E & 28 HL

A 5%, B, Engelman SEU3F5E & B, EGFR-TKIs J5
RVEM 255 Met #0005 , HE¥E HER-3 JRIG LT
li# i) PI3K/AKT/mTOR & 424 %, K1, 3] H /i Hh
1k, EGFR-TKIs J5 & M1t 245 (AL il 75 A [l BH
R R, Cx ML GIIC S 5 i
JREIAS KL TS RSPl 2548 2%, Carystinos S5 YR E |
Cx43 BYRIA S I GIIC 1Y) L3 ss 1 fh 28 B4 Mo
IMR-32 4HfXH by 25 A R L SR REIT Y
fEURYE |, {H Gielen §WRIE , Cx43 R[Sz T GJIC i
1 175 T EORL AR U T T BN ik 5 S5 98 440 X A B
REIT 24, Bl AORIFSE &30, AR T GIIC, Cx264%
B 5 PI3K/Akt AHE S A ITTE T EMT fi2#ENSCLC
Xt AR JE BT 257 BT S AR R IRk Mt
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ZHAHMAR AS49 H1299 W Cx43 B KB RI4E,
If BLAERX 2 FhAEMIpR TP AR E R GIIC, e Rk
R BRIk Calu3 7 Cx43 35 TR H GIIC
%R, RIBETOCEM B Cx43 BHTEAS49 P EELE
YRR -3k, 7F H1299 HP 3= 7 40 it BRI 40 fd R
IR, 7E Calu3 I FEAEMMFE P EL, X
ZERHIR, AS549 H1299 AR | Cx43 2iAA LA
FH A 31 GIIC 7T BBfR#E NSCLC XM FAEBE B K
P3K/Akt R BN AERKEFZRESHS
BB A — - B, 1208 B R TS R LT 2 i
PR 2 19, e ARE R B HE T, SFE
[ R R 3K B R 4 5 80 PI3K/Akt 3 /9 5k 1707,
Ishikawa i , 7ZE.O WA Cx43 B AT BBAE
I P3K/Akt {5 S @B B T8, WARR
B0, 2 & MR T A A S S R T AR
R Cx43 B GIIC #i% MAPK/ERK {7518 B
H %, Maseki 25204758 | 3L SR BIRR 40 MO ) 35 Ak
SR HITH 25 MBI T PI3K/Akt 38 B4 B9 B0E . BT
B TEE IR R IR A2 40 A549 H1299 1%
E) p-Akt EARFERBEN N, RLBERE
7N, Cx43 FIHA S 1) GJIC W EERIE T PI3K/Akt {3
S TR NSCLC diExt & A0 R MR & 1
[FER
g5 LR, Cx43 A LA AL ) GIIC 7] BB 1 ¥
T PI3K/Akt {5538 B T2 4 NSCLC Z4Bfaxt3E
BRWREEME, X—KRIB/RT Cx43 7EMHE
SFRERZY IR K25 PR fAe 3 Cx43 &
GJIC 7% PI3K/Akt 15538 B& W) B ML HIE 7 E
—H 5,
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