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WE . B KT RBREANSFRAELERE T 24K 1 (FGFR1) JT5k il i 20 J 3 4w ) 69 3%
Tk MR R A AR AR LV—shFGFR1, st #4785 Fem B b & 3 AS49 ik a0 i A ﬂiuéﬂ
EERABAT R, KA 5 A 5 R E B IR A B4k BUS e Western blotting #- &40 29 i FGFR 1 mRNA Fe & &
Azt R GAE, MTT b & 4 m) 2 B3g 7515 0L, iR X 2wl R A= Hoechest £ &omlanfe A =L, 8 O3k
MR, A549 M6 FGFR1 mRNA A8t A8 # & T H3255 A= A—427 f0 e (P <0.05), 2 3 28 A549 %
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72 h %9 A549 e R 3E A BE SLILER, REIRF ] E . BT AR RSB EF (P <0.05), @340 A549
mWie AT RME, EFAGRTFENL (P<0.05); B8AREEFRBAE, 2FE%HFEL (P>0.05); F
PR FHTFBA(P <0.05), Zit BBEANTF FGER1 S APH) A549 MiJE 20 fe 3 54, B B4R 30 Al % 2m J 8 =,
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Effect of lentivirus mediated FGFR1 silence on proliferation
and apoptosis of lung cancer cells

Xue-peng Zhuge, Bao-shou Wang, Yan Zhu, Yao-jie Li, Jin-chuang Zhang
(Department of Cardio-Thoracic Surgery, Kaifeng Central Hospital, Kaifeng, Henan 475000, China)

Abstract: Objective To explore the effect of lentivirus mediated FGFR1 silence on proliferation and
apoptosis of lung cancer cells. Methods Lentiviral vector LV-shFGFR1 was established, packaged, and
virus particle was prepared. The experiment was divided into three groups, the interference group, empty load
group, and control group. FGFR1 protein and mRNA expression levels in the three groups cells were detected
by using western blot and real time fluorescence quantitative technique. Cell proliferation in each group was
tested by using methyl thiazolyl tetrazolium and cell apoptosis was detected by using flow cytometry and
Hoechest staining. Results (1) The expression of FGFR1 mRNA in A549 was higher than that of H3255 and
A-427 (P < 0.05). @ The relative expression of FGFR1 mRNA and protein in A549, H3255 and A-427 lung
cancer cells was significantly different (P < 0.05); There was no significant difference in FGFR1 mRNA and
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protein expression between empty vector group and control group (P > 0.05). The expression of FGFR1 mRNA

and protein in the interference group was lower than that in the control group (P < 0.05). 3 The proliferation

of A549 cells in the interference group, the empty vector group and the control group at 0 h, 12 h, 24 h, 48

h and 72 h were significantly different (P < 0.05). @ The apoptosis rates of A549 cells in three groups were

statistically different (P < 0.05); there was no significant difference in apoptosis rate between empty load group

and control group (P > 0.05); the apoptosis rate of A549 cells in the interference group was higher than that in

the control group (P < 0.05). Conclusion Lentivirus mediated FGFR1 silence can inhibit the proliferation of

lung cancer cell A549 and promote the apoptosis of lung cancer cells simultaneously. It is suggested that FGFR1

may be involved in the process of lung cancer cell development.
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AR YEAE KN TS24 1 (fibroblast growth factor
receptor 1, FGFR1) TEFUIRE . B I & v i
TRV B ik, BT RBEIR 4 A ges i i
TENESE G P BAT T Rt (HRAARYE TP i
RIEEFY] T RHFTRI RS T FCFR1T JLER

AR MG . FATROR R, DL A B SR AT
S,
1 #MRIEAx
1.1 ZHREZER
il 95 40 Bl A549 . H3255. A-427 I [ 36 [& s

R PG (ATCC), 'S RZ 41 HE 293T Ity H H =

Bherbe LA ar b i Be LR Wl 5 A A= 4y~ ot
FERT.

1.2 FERANEXNHE

18995 2 20K pLVTHM 19 3 38 R A W RHCA
FRZAE], MTT G50 @ A Lk Sl A PR A,
Trizol. PrimeScript™ RT Reagent Kit W H K i% 52 4 4
Yy TAAPRA T, AnnexinV-FITC/PT 41 I8 T- XYL
& AN R E YRR A R A, bR
H 22 [# Molecular Devices 23T, BCA farlli7l &0 H
E RIRAEFHEABRA ], FBS. DMEM I H 3£ [H
Gibco A H], 37°C, 5% — A ALBk CO, i FR- A4 A h
[ FERR R HERBHE A BRA R (19 ), FGFRI H7ERE
Uik B R DOCCSERERHCA RA ], B —actin 5
ORI A9 PG R 3 B L 27 51 5 A B F], IRDye
680RD Donkey Anti—-mouse IgG % [ 2% 1.I-COR A H] ,

lung neoplasms; lentivirus infections; receptor, fibroblast growth factor, type 1; cell proliferation;

FACScan Hi AW A SEE BD 24 F]

1.3 (HiEERIE FGFR1 mRNA KB40 A
KHE 10% FBS () DMEM 58485373, 7 37°C
5% CO, KiFeAt PR % AS549 13255, A-427 4.
JH Trizol 543 2 BN M RNA, 4% ] PrimeS(’,riptTM
RT Reagent Kit 136 B 5 4 42 B 19 & RNA 30 5% 5%y
c¢DNA, JHHE[E Mastercycler® ep realplex SERIR G B
BATEE R ( quantitative real—time polymerase chain
reaction, qRT-PCR ) ALK I FGFR1T mRNA (9 AH Xt 32
K, BARIVAKZR 2501, 3% E cDNA 2wl, iE
R 514 1nl, SYBR 12.5p1, JC RNA E/K#h 2
RVRZR R 25wl RN AR T R E, B JOREE
WEN60C, AR EL =2, X3 M
YyFE i, DL AS49 i —AAb 3, 27 it
mRNA R ki, 0 26 FGFR1 mRNA SRk %0
FIMR A . FOFRT FINZ2Ed GAPDH 59151
%1,

*1 oRT-PCR 3|#1%I%
HA 511775 KB /bp
5" —-GCTAGGTGCCGAGGGTGTT-3"
FGFR1 235
5" —=ACTGCAGGCTCCTTCAGAAC-3’
5" —GGAAGCTCAAGGGAGATAA-3’
GAPDH 196
5" —AATGCAGCATCTCCTTACC-3’
1.4 BRESRIEFHME LV-shFGFR1 BIt9E. &

KRR SRR &

FGFRI ¥§5¢1E siRNA 514:5° ~CGCAAGTAACGT
ACCGTAATA-3", i F FGFRI %K 96 ~ 116 bp kb,
Sl B A TAEY) TR B A R A A . BRI
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LA MG TR FGFR JTER il 40 6 138 GE AN T A 5 g

PENYIEE Mlu 1 . Cla I Y] pLVTHM, K H 1 R
Br 2 DNA % 45 i 4l A S B U)o (918 95 75 2 a8 2K,
W #9419 18 9 B Rk 2K (LV-shFGFR1) %1k
% TOP10, fivEFAPETERE, K LV-shFGFR1. 252k
43 9 5 4 Bh 41 %% iR (pRsv—REV ., pMDIg—pRRE .
pMD2G ) FE6 Yy 203T 4l , A5+ Bk, I e
HEZE 5% 10'TU/ml,
1.5 ZIWHA

WAENG T 3G, INZE AS40 4ifiErh, R E B
10, [A]EF A 5 B JE e 3 5 Y AN SR B8 (5 g/ml),
JEYY shFGFR1 RN T4, YLz s B

IR, AT IE X REAL . 96 h J5 PG
S RGN B 2 A5 A R O
1.6 ZARaSN

1.6.1 gqRT—PCR # FGFR1 mRNA #2444
JIt 1 & RNA, 2 18 PrimeScript™ RT Reagent Kit 15t HH
Ao 5 2 RNA SN ¢DNA, Mastercycler® ep realplex
qRT-PCR {4 ] FGFR1 mRNA A xf ¢ ik &, £
RARZ 201, A035 5 cDNA 2w, IE A5 914
1wl, SYBR 101, JC RNA /K 6 w1, SV FERE R
P B K IRJEE N 60°C, TSl EE = 21K,
BRRE 3 MW E . DI IR AL — b,
2744 A mRNA FIXT Fk

1.6.2  Western blotting ## FGFR1 %@  RA4M
Jil 24 (7 PMSF ) 2425 2400, 8 000 r/min 5
O 15 min, Y4B BiE, HUE 4CHKRMET M. I
BCA Hil iR Gk 2 ok i, BUARSERDIRS
Wi, MR AN B A v AT i, 10% SDS-
PAGE 73 & 8 1, K HH 218 350 mA 7 % 90 min,
5% it IR 3L 25 W B A 2 h, PBS 2% mh R UE % 5 K,
3 min/ . —HE FGFR1 BATEREBTA (1 ¢ 1 000 Fi
FE) 8 B —actin FRFLFEHLAR (1 @ 1000 %) Zif
B 2.5 h, PBST PR 3 ¥, PBS BEM% 2 K, 5 min/ IK.
R ST ROG, 99% 4 (IRDye 680RD Donkey
Anti-mouse IgG, 1 = 20 000 Fi %) W E 1.5 h, PBST
PE AR 3 WK, PBS UE MR 2 I, @ R ddH,0 Bk % 2 1K,
3 min/ Ko KM Odyssey” £L4MNAR R G853 H7 86 AT
Fikit,

1.63 MTT W& ke miadgss i MTT W& &
AR IETHTE TT . KA 1.0 x 10° 4> / FLEERh =

96 FLIGFRHR , AN EE 5 A3 R X BRA | 25 3R
NIRRT 5% 2H A R FHAS [R) 7 A 35 AR 2L 15 5%
ST 0. 12, 24, 48 FI72h 5, A 20 w1/ 4L
MTT 4k2:855%, 4 h 558 B2, A 13001/ £L
DMSO, $R%M 12 min, KBRS E 470 nm 4b
Fe# T (optical density, OD ) {H.
1.6.4  AX@pAsn e s BT 1.0x
10" 4>/ fLEERD 2 96 LGt , X 45 L AR AN
[ 77 AL P S Ak S35 55 48 h, URAEANN, & & PBS 2%
MRTES 3 IR, 75% Ve LBHRAT, 4°Cidi. PBS
3K, 37°CHMET 201 RNA 5% & 41 20 min,
BEGERAETT 20 p LA PTIEC propidium iodide, P13 A,
4°CHFF 30 min. R FACScan 2040 L0 40 i i
54307, R ModFit LT 4i it J& 191 4 A S 2E %o P -4
J{UREi e g
1.6.5 Hoechest & & # Ml 28 f 8 ©— ¥ 40 M 3%
1.0 x 10" 4> / FLEEFR T &4 C R 24 fLAkc, 8535
48 h, 3% LI, PBS ZEt8UEM 3 K, HALIIA 2 ml 4%
L H LR B TR TR E 30 min, FEEEWR, PBS %
PR 3K, 6 min/ K, BEE P, BERAT
TR YT 0 200 1 Hoechest 33258 TAEW, =
MY 20 min, PBS B vk LU A, TR 3K,
6 min/ X, FEF/INOEUGE CR, IE4UVNOT L '
ZRWAR, BT R, TR Lindis
RGN 1, TR GO R TR A
PR RFNALE R TE A, B a2 Wi
BEEA T AR
1.7 FitEFHE

BE s> R F SPSS 17.0 Geit 4k, %R
BB + BRifE2E (xxs) Fon, R ZE r 2007
B S R0y 7 255307, IR ] LSD—t A6,
P<0.05 HZESFHGIFE L,

&R

A549 ffah FGFR1 mRNA 25 X%

A549., H3255. A-427 Zfi i ' FGFR1 mRNA
A B TE B3 (1.11+0.06 ), (0.62+0.04) Al
(0.71+£0.02), LPHNER T Z40M, ZRAGRIHFE
X (F=109.339, P=0.000); A549 Zififgi T H3255 Al
A-427 4iiffil (P <0.05). WL 1,

2

2.1
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I8 i
| X
w® K
B n =
= — =
s t z
=t o
g g
5 = T
A549 H3255 A-427 X e 2H SR Tl
T 5 549 i@ ani iy, P <0.05, + SRR AL, P <0.05.
E 1 3MAhEMmEE FGFR1 mRNA B3 RiAS L 3 #&HFGFR1 mRNA B RiZELLE  (xzxs)
(x+s)
P41 A549 40 g H FGFR1 & H AH X 32 18 5 43 51 ok
22 (BIRETRE RS A549 4 (042+009). (039+£0.07) Fl(0.08x001), %

YL 96 h I, DO W HBEAGIE FE R AS49 41
O T RA T N = A N2 1 e B e e | 0 S oy A N B
PR >90% , FWI A MEIETFERT A549 A LA BT/
g, WL 2,

Gy ENGE|
El 2 A549 MR ERER

THedl
( x100)

T #i 46 A549 40 i f FGFR1 mRNA 5 i
T

LA B—actinjjlj‘]i;‘%, PONEE IS - N
T4 A549 40 i vh FGFR1 mRNA A % 3 3k 543 )
J9(1.09+0.12), (1.07+0.10) F1 (021 £0.03), &
R EITZ0, Z25 A% %8 L (F=89.787,
P =0.000) ; 25 EARH SXF IR LER, ZR TSI
S (P>0.05); TARAMLTXEL (P <0.05), WL 3.
2.4 FHAMMF FGFR1 EAKRIE T
LI GAPDH fE R NS, XFHRZ . sk, T

MR R T 200, Z2RAGIFE L (F=24344,
P =0.001); SR S5XRA L, 2R IGT

B (P>0.05); THAMFXTIEL (P <0.05), U
K 4,
bRt il SR il

B 78 kD

FGFR1 ?— —
b — — —

0.6
i
)
H;é 0.4 4
= {
%E{ 0.2 4
= 1
o IR il Al
T SR HE, P <0.05,
B4 #&4FGFR1 BABEMREEE (Xzs)
25 &EHEMAEIETEER
T, 2R H, XA, 12, 24, 48
172 h Y 40 B A B L B, SR B N R
B 7 22508, 2538 . (DS [6) B 1) A5 40 it 386 5 1 1

b, 273 A% %8 X (F=75321, P =0.000);
Q3 MMIGIHGE LI, ZRARITFEE XL
(F =68.364, P =0.000); 3 3 £H 4 it 344 5 1 I il A 1]
AR 25 (F=91.637, P =0.000), WL 2 A
Kl S
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5520 1] B, 25 AR FCFR TSR i 40 i 14 7 F0 I T A 5% 0

*2 FEAMPEARRE S OD EE

iRl 0h 12h 24h 48 h 72h
Xt R 0.62+0.13 0.76 £ 0.08 0.78 £0.10 0.89 = 12 0.90=0.11
el 0.62 +£0.12 0.76 +0.06 0.77 £ 0.08 0.87 +0.10 0.88 +0.09
THA 0.62=0.13 0.61 £ 0.03' 0.63 £0.05' 0.34 +0.04' 0.23 £0.02'
FAH 0.000 6.193 6.048 33.681 63.481
P1E 1.000 0.035 0.036 0.001 0.000
TE: T S BRI 4R A4 LA, P <0.05,
L5 r —— i 2.6 THAHMRETELEFH
—— A 2% Hoechest Z% {0 i 7, X BEZH 40 M 08 T2 % h
—— 4l
10 . (172+1.32) %, ZSEMEHAN (17321.24) %, T
& o Wdl Ry (2532+2.14) %, GHHRET 2500, 25
= os ] BYF T X (F =66.296, P =0.000) 5 75 k41 5
IR LA, 2ZRTIELi R (P>0.05); THH
. . . } BT X IR 2H AN as 3K 40 (P <0.05 )., Hoechest 4% 3,
0 o & 0200 0 T R 5 o AR A AR — B W
K6 ~ 8.

5 HEHHE OD EEULERE  (x+s)

0.3% | 9.7% 0.3% 13.8% 0.9% 27.1%
10° \ 10° 10°
| 4 4
10" ‘ 10 10
= 10 = 10 = 10
10° 10° 10°
10' 5 10' 208 10' :
1 81.7% | 8.3% o 77.2% | 8.7% o 56.7% 15.3%
100 100 100 100 10° 100 100 100 100 10° 100 100 100 100 10°
Annexin V Annexin V Annexin V
X HEZH SRR Tl

6 BT E

Xt A 2SR P4

7 EZHEMPATIER  (Hoechest 44 x 400 )
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X 2R THhH
T S IR RS B kS, P <0.05,
8 RAMMATZERILE (x+s)

3 iTit
it 2 E it S R P AT e e e A e il
Sy kN R At A N s, G rP /N4 il
ST LR s /N M il LA R R | RS
ECRMR 25 AR, /N VIR B 5 4R A5
RAFIITR, (RJEIATRIT R 5 ) 25 At 20k,
PR 52 R FNAS 7 A /N2 M s LA R At R
g2%, B . ¥ HCRM SRS 8 3R /N
TR ARG, S R E AT wE, b
PRI S ST /N2 it A B e Jm s AN R s il
ZVFZ R, PURINCHE e, Foh 4G —Se B
S B ARk R A AR A

FGFR1 5& X 4ty i 8 (1 0 i A TR B A2 A, 2
— MR, g K N Z AT 5 FGFR1 &
HARMANX IREE S, FEFGFRI 5 45 H koA A4
PN X B AR Ak, AT fk STAT. Rapl. MAPK
M1 PI3K-Akt 25 5@ pg ", BEE X FGFR1 AFZE A
WIRA, AR KA | kSRt AR v A A Pt ke ik
ANEZMN IR LI, MR AL FGFR1 4
Xof ek i i TR S IR W 414, ML FOFRI
REREAROCEE ] L R TR R AT AR B R VR T
ARG RO AR BAR B, ATa YT
B PR IR YT RN R, R
G EE T AMTRILL, JRBEE BT T B A W R
A, BRGSO FREIRIT 20 C o AR IRR, Bian e
EGFR #8514 5 B Vb AR 2 U | Fiz2s 25 s
AR B A R, BB FE 5 FGFR1 UL
SR Al A A T A T BRI, AT SRR A
T IF PRSI SR,

ALK qRT-PCR #4520 FGFR1 mRNA #H

Pk, RN, A549 4iffirh FGFR1 mRNA A
XFFE AT BT H3255 Fil A—427 i, RO ABFFE it
MR 2 H FGFR1 2 18R 1T FGFR1 XF A549
il 95 240 33 5 AN PR TS RE R . siRNA J& — R B
dsRNA, BERSHI ISR FEEUART siRNA #1705, 76
RN YVITEER T, FEAERIIE S AN mRNA, AT
HFHMERITCEA R, BIMEHLRE " AT
s, TR FGFRT mRNA AHXT 55 SR AR T
F W 7 R I8 BURLRE U8 T4 FGFR1 BE 5 1 5 5k
% Western blotting Kol 4% 2H FGFR1 & (A AN F2 1k
i, S5REoR, T4 FGFR1 2R AR kiAot 1f
R, LIRS R A BUR B RS T4 FGFR1
K. Western blotting K45 5 52t 98 6
ARS8, R TGRSR TER: K Pl e B
A F, THi4H FGFR1 mRNA FZE (AR #eh 4
WM SR ED], 4 FGFR1 ik 52 B4
B AT A7 20 ) S R AR M . ARBFSE A MTT [
LRI, SXTRAMELL, T 4 s R N R,
VLA R B2 S0 FGFR 1 3L IR 70 2R AE % 10 41 il 9o 410
JRA3ETE, SR A —8 "™, IR Ml 4
o FGFR1 AHXS 21K 1t T ]t B A 2540 il s 400 4 B
FOCHEFER I, 8P S0 FGFR1 AXS £ A1 T I
AIESELRARA T, BEX2GP r RRE e ™ ARAESE
FGFR1 AT 455 Bon . THedi i e Xt
TR, RN FH FOFRI 3L N TR fE s {e ot
Jildes A0 PR T, A A AR RE T 5 2 R — 2™
ARG X B 5 25 4R AR X e, T LLHEBR 12
FRERARA G X FGFR1 b= A i T4

ZE LA, 18RRI FGFR1 UCER, B
FGFR1 ik, MMl e A0 e o, - [R16fie 2 s
MAERIPET . $% FCFR1 W HES: 5 4 g & A |
KB, IR UL FGFR1 A ¥ 7 B BT I 254
Sy FHbR, AHRTE AL 2D IR, AT SR R i
TR RG-SR 1 L 50 At
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