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(HE] B @idWEERTEN S0 FGFR3IRNAL, M FGFR3 Xf /)BT B M & ATDCS 45 AL 50
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LY ATDCS 4Jifg, Real-time PCR Fl Western blot #:l] ATDC5 ff FGFR3RNAi %72, 4% &% MTT K30 ATDCS (35
A4k, Real-time PCR i ATDCS HE 7R AH &2 F 1T B (collagen T, Col 1) X B JEL (collagen X, Col X ) Fiidk
FR4 BB 13 (MMP-13) (3235 5784k, &5 FGFR3RNAIL 125 2 20 (4K S iy, I (0 258 Hh AH I A 18 00 25, T 8 R
5 x 10°TU/mL, FGFR3RNAi 18455454 ATDCS 5 FGFR3 mRNA /K343 4528 F1 AL F X BE (NC) 4L R T 65. 2% #il
68.8% (P <0.01), Western blot 453 R, 545 HZH 1 NC 4 kL , FGFR3RNAi 4 FGFR3 & [ /K- . AR (P <0.01) .
YRR MTT Rzl 45 4 87 , FGFR3IRNAI 2 4 iU 3 58 BB ) 525 (4L A NC 4138458 (P <0.05,P <0.01) , Real-time PCR
LER R, B E 1S4 6E , FGFR3RNAI ZH 41 Col 11 . Col X I MMP-13 fif 323k /K 423 (A 41 F0 NC 20 &4 m
(P<0.01), &5  WIE%ER FCGFR3IRNAL 185 8¢ HEA AR ATDCS 4iiffih FGFR3 FE[H /321K, FGFR3 ik /K¢
&S5 %t ATDCS 20 385 A0 0-A B30 sk 46 O Sl s 55
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Construction of lentivirus vector targeting FGFR3 gene and its effect on prolifera-

tion and differentiation in ATDCS cells

Zhu Ying, Qi Huabing, Wang Quan, Wang Xiaofeng, Huang Qizhao, Chen Lin (State Key Laboratory of Trauma, Burns and
Combined Injury, Laboratory of Trauma, Center of Bone Metabolism and Repair, Institute of Surgery Research, Daping Hospital, Third Mili-
tary Medical University, Chongqing, 400042, China)

[ Abstract | Objective  To construct a lentivirus vector targeting fibroblast growth factor receptor 3
(FGFR3) gene and determine its effect on the proliferation and differentiation of prechondrogenic ATDCS cells.
Methods  The lentivirus vector targeting FGFR3 gene was constructed and then transfected into 293T cells.
The recombinant lentivirus vector was transfected into ATDCS cells. The expression of FGFR3 was detected by
real-time PCR and Western blotting. The effect of FGFR3RNAI vector on the proliferation of ATDC5 cells was
measured by cell count assay and MTT assay. The effects of FGFR3RNAI vector on the makers of chondrogenic
differentiation, including collagen Il , collagen X and MMP-13, were detected by real-time PCR. Results
The recombinant lentivirus vector targeting FGFR3 gene was successfully constructed. The lentivirus titer was
5 x 10°TU/mL. Real-time PCR showed that the FGFR3 mRNA level was decreased by 65.2% in FGFR3RNAi
transfected cells compared with the cells transfected by the blank vector (P <0.01) , and lower by 68. 8% than
the negative control (P <0.01). Western blotting indicated that the expression of FGFR3 was also significantly
reduced in FGFR3RNAi transfected cells than the blank vector-transfected cells and negative control (P <
0.01). Cell count assay and MTT assay demonstrated that FGFR3RNAi vector resulted in strongly inhibited
proliferation in ATDCS cells than the blank vector and negative control (P <0.05, P <0.01). Real-time PCR
indicated that FGFR3 induced the mRNA expression of collagen Il , collagen X and MMP-13 than the other 2
kinds of cells (P <0.01). Conclusion The recombinant lentivirus vector targeting FGFR3 gene is success-
fully constructed. It efficiently down-regulates FGFR3 in ATDCS cells and alleviates the FGFR3-induced inhibi-
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T 4 2 i A= 1K R 7 5244 (fibroblast growth factor
receptors, FGFRs ) J&:— RIS Z 14, J& T 1% 2 RV il 52
TR, B FGFR ~ 4 4%, 76 I8 i WG % & #
R ket 0y T R AR B BRI Y FGFR3 JEFGFRs
KW Z—, ) 22 558 KENHERT KTt
FEAGIEEE D . FGFR3 13y B3 9 750 i 2 748 m] 5| 2 4%
‘5% B A 4 (achondroplasia, ACH) . Z= i k § A4
( hypochondroplasia, HCH) FI & b & £ & A~ 4
(thanatophoric dysplasia, TD) =55 o DIEEWFoY
W], FGFR3 {55 F 44 & STAT1 A1 Thh #1125 B 4H iy
(350 Fm 1 P4 ERK MAP Kinase 38 B30 4
B o AN RTHIBII R B, FCF/FGFR3 5@
-5 A {5 538 B 19 3¢ BLAE R AE FGFR3 X 41 24 i
AR AR S e h R AR AR . i — D W
FGFR3 X 5 4 Ml & & 404 i s E FH AL, FeA1]
P T FGFR3 BE[R ) RNAL P55 1 2k A , 4028 AH 1 7
18957, 3 A/ BT i 3R ATDCS B i) |
WL FGFR3RNAi 18 %5 7 %} FGFR3 & [ 3 & K& Xt
ATDCS ZHAE3E5E oAk 520

1 #MREFE

1.1 S5 XA

HIECE 4R ATDCS f 38 E A 29 K R 2 o B IR AR
XIE R A G |, 12 9 7 3 4N ifs HEK-293T #1 DH5a K #f
WHALZRERIE, DMEM S35 DMEM/F12 8557 5

41 L B 25 1 28 HyClone 23 0] 7 il 18055 75 414 &

4587 GV248 4k . pHelper 1.0 #Z{4F1 pHelper 2. 0 244, 1 L1
i P R A2 HORE IR ml R4, o GV248 #ilk F & RE%
Fr8iFRiA/N RNA B IC, A B d R B G @56 HE 1 (GFP)
pHelper 1.0 Z{AF1 pHelper 2. 0 21K 2 A 185 5 £ %5 T 46 75 /Y
Ji 7o, Bt FGFR3 HifA& (HRP FRic it L 40/ B L 24T
RPIW B Santa Cruz 24 7, B-IL 30 2 B Bt 44 = B WL AR
(DMSO) F1 8 M i (MTT) g B Sigma 24 7], N YJ B EcoR 1 |
Age | F1'T, DNA % :7i4 H NEB A 7], BCA 85 H & sl & .
ECL 1k & 687 &4 Pierce 2 ) 75 i, Trizol g B Invitrogen
3], RNA U siaadR) & e 1 PCR Oz iR77] & (SYBRTM
Premix Ex Tag™ Kit) #J [ TaKaRa /3],
1.2 BmAEREOME HEROLEK

HOE GV248 #ARME: 5, 414 FGFR3 3[R i 45 ML e 1) 5 -
CCGTGAAGATGCTGAAAGA-3' | #3451 W & % FGFR3 1y
RNAi J¥ %], FGFR3-1; 5'-CCGGAGCCGTGAAGATGCTGAAAGA-
CTCGAGTCTTTCAGCATCTTCACGGCTTTTTTG-3', FGFR3-2; 5'-
AATTCAAAAAAGCCGTGAAGATGCTGAAAGACTCGAGTCTTTC-

AGCATCTTCACGGCT-3',, [a]itErxf/NRIEH 471, BEih A B
AN AT R 1 1 3 4 S B 14 X R, NC-1: 5/ -CCGGTTCTC-
CGAACGTGTCACGTTTCAAGAGAACGTGACACGTTCGGAGAAT-
TTTTG-3'; NC-2: 5'-AATTCAAAAATTCTCCGAACGTGTCACGT-
TCTCTTGAAACGTGACACGTTCGGAGAA-3' o 4 £ Bl 1) B 4% 1
FRIE I A B A St ) WU DNA, 5548 EcoR 1 il Age 1 i)
M) GV248 BRI T3z i =W 4 55 4k DHS oo KIAT B
PRIURE AL 717 PCR B ¥ % 52 , B 58 B bRt A GV248-FG-
FR3RNAi #1 GV248-NC ( negative control ) F F J&5 25 It 55 YL F IR
A ROk

il GV248-FGFR3RNAi 5 GV248-NC {4 . pHelper 1. 0 %
{AFN pHelper 2. 0 L ARILHE YL 203T 41 , I 75 KL Y 65 Yo i
% I, Lipofectamine 2000 JiHH 5, #54L 8 h J5, FF b3k, LU
20 mL ff) PBS W PEMAAHN 1 I, FRINASE 285955 25 mL, 444k
K235 48 h,
1.3 1Z9mA e Fo ik 45

AR YL IS 48 h i 293T i . F4 °C,5000 x g
B0 15 min, P8 BIE, LIBRZ A Ao SRJ5H 0.45 um
PR AR U R T e O T B A R R R . P R
FBIMA RS YR, 35 E 35T, IR D AR B T8 Wi
B, 5000 x g B0 15 min, BFHEELRRRGE R, B0
SEUG  BOR B DA B K BEARRIE i TSR AR T SR S
T UEAR AR 0 AR R R AR B B0 /N F 1000 x g, B0
2 min, BESHYCEERR P AT R R0 S W AR T R TR AR T
Or MR RATAEIR T AT P T - 80 C ol KW A7 . BUH
oA 1 SR T A A AR R
1.4 125k E09 08 FNE

MERT 1 d, B8 KT 293T 2 i £ 1 96 FLikH,
HEALA 4 x 10° i, AR 100 L, HRAE T30 0405 5 0 5,
# 8 ~10 M KH EP 4. A EP 45 HIA 90 wL /) JC I i
BigRt, BUWRTEER 10 wL iInA SIS 14~ EP &, MRS
Joi , FRECL0 pL O AEIEE 2 4> EP A b Ak 2AH R 454 2 i
Ja L8, UMl , W5 90 wL K553, 3FmA 90 pL
CAMBEIT PN W, A S A R 8e s 5. 24 h 5, B
LA SE AR FRAL 100 wl, 4 d J5 , MBS 98 e F IR L,
IHEATIRRE I E
1.5 @mpe3E i B 2h 4k B i ik

ATDCS5 43537 T & 5% a4 L& 1Y) DMEM/F12 B33 4k
i 4 x 10° A/ FLIEFD 2 12 LSRR, AEALAE | ne/mL (VR E 6
MG FE R TR 0 ~ 10 pg/mL, BL S d KIEHF 2RI
211 1) 245 0 W R Ay 7 25 1) Bl VAR R, AN ST T 0 3 S 1) T R
A4 pg/mL,
1.6 J&mEF43 ATDCS @ie

IO AR B0 ATDCS 4 a4 R0 F 12 fLAkH , frdi i 2k
KRG L T0% B EAT e g . 43 R 28 4L BT IR (NC)
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Z1HI FGFR3RNAI 4, 564 5514 4 : DMEM/F12 58 4 85 3% 5%,

8 wg/mL Polybrene , B YL 8 (MOT) {5}y 20,554 12 h J5 -2

RER3E PBS W V6 2 WK, A 1 mL SE 415373 48 h J5 iy

A 4 pe/mL EESE R Y DMEM/F12 58 &R 534 BS R

I RERG AR 3 G 4 DMEM/FI12 S84 5575

1.7 Real-time PCR # % 5% # 3+ ATDCS %m je A R
M FGFR3 & F #4578

M4 2 06 IS ) ATDCS 40 i LA 4 x 10°/mL #2012
LA, R AN AL BE 2 90% Jo WSCHE AN AL £2 5 RNA 1T Real-
time PCR ¥l FGFR3 F: R 193k, [Ff LA Cyclophilin-A {4
Z, PIEI YW FE S TP FGFR3 E i : 5'-TGGTCCAGAG-
CAGCGAGTTGT-3' ;FGFR3 F ##:5'-CTTCGTGGGAGGCATTTAG-
CA-3'; Cyclophilin-A I Ji7: 5'-CGAGCTCTGAGCACTGGAGA-3;
Cyclophilin-A Fiif:5'-TGGCGTGTAAAGTCACCACC-3'

1.8 Western blot #-m] ATDCS #a fg ¥ FGFR3 4 %k

W 7 227 1 )5 1 ATDCS 4N L 4 x 10°/mL 250 T 12
UMb, R RS R 2 90% Ji (i 41 I SR HUEE 1, BCA 3:0)
FE TR U, G NI FGFR3 (3535
1.9 Real-time PCR #m] [ 2 fiz & (collagen Il ,Col 1T ) |

X Az B (collagen X, Col X)) AL REEEEG
B-13 ( MMP-13) 64 ik

23 1940 NC 20l FGFR3RNAI 41Ky ATDCS 4iififiL) 4 x 10°/mL
Befh 12 FLAR P, fR A0 M Bk A B S 90% LA bR, TG I v
DMEM/F12 B3 BV SR IE & ITS i S 58 &
DMEM/F12 Bs# B R S ik 52 MRiIE Rk 0 d, S
R 7 do o mdE 3 50 d A7 d (19 ATDCS 20, e dE 40
M2 34 RNA, #£47 Real-time PCR i) Col II .Col X F1 MMP-
13933k, P51 " Col 1 _Ei7:5'-CTGCTGGAG-
CAGCAAGAGCAA-3"; Col Il T ¥%:5'-CAGTGGACAGTAGACG-
GAGGA AAG-3';Col X I i#:5'-GCAGCATTACGACCCAAGAT-
3';Col X Fii#:5'-CATGATTGCACTCCCTGAAG-3' ; MMP-13 |
15 :5'-CAGTTGACAGGCTCCGAGAA-3"; MMP-13 F i 5'-CGT-
GTGCCAGAAGACCAGAA-3',

1.10 MTT #m ATDCS 2m it o4 ¥ 74 4%

BB A KR 28 (20 NC 41 FGFR3RNAI £/ ATDCS
AARELL 5 000 4~/ FLEFT T 96 FLARH, BeFP Y RKdh 1 do BR
T RS R RS 4 R, BALIIA 20 ul MTT(5 mg/mL),
KEFRAEIEE 4 h, R 553, AL A 150 pL DMSO, &+
FRIR PARH IR 10 min, RR45 a7 Y 78015 . TEBBFR ALY
B 490 nm ZbI B ALY IE R D(490) ],

1.11 ATDCS Zm g4 % i &,

PO A AR 25 (40 NC 411 FGFR3RNAI £ /i) ATDCS
ANMILA 2 x 10°/FLAERR T 24 FLMCP Y Kic 1 d, UG &
2 REAT 1 AN, 2% R R4 ATDCS 40 K i £,
1,12 %t %54

BAELL ¥ +5 FIR 2R FH SPSS 13.0 Suit# (b7 s i &
ZHT.

2 HR

2.1 BmEBARGMEREE AN
e B (4 B R 22 PCR 5 1 2% 5 , GV248-FGFR3RNAI

e GV248-NC {4y 3 1IE 5 o

U4 i e 2 R LR B E 470 U 2 , FGFR3RNAI
18955 1 NC 1295 25 AT E 43 514 5 x 10° 1 x 10°TU/mL,
2.2 1gmAEsEF ATDCS Zmje

435 FGFR3RNAi \NC 1255 5574 ATDCS 41je,72 h )5
TESEGWAEE T WAL, 2 MOT {Ey 20 I, % Je iR i v, 40 i
R
2.3 Real-time PCR # | FGFR3RNAI 1% 5% & 45 F 3

FGFR3RNAi 18% 75 24 % ATDCS P14 FGFR3 EA
FHAER ., 52520 (1.00 £0.06) A NC 4 (1. 12 £0.09) 4
., FGFR3RNAi 41 ) FGFR3 mRNA 7K 3 (0. 35 £0. 04) 435 T
[T 65.2% #168.8% (P <0.01)
2.4  Western blot # | FGFR3RNAI % 5% # #+ FGFR3

o) FHAE A

FGFR3RNAi 21 [ FGFR3 & /K V#2541 F1 NC 21 W] &
FER (P <0.01) , 25 411 NC 4 FGFR3 & FH /K F LB B2 5
(P>0.05, 1),

1 2 3 4 5
TGFR3 (120x10°)— e e = & —
FGFR3 (1 00x10°) ==

Bactin(43x10°)— (I S S S—

1:7&4;2 ~3:FGFR3RNAi 28;4 ~5:NC 41
&1 Western blot #&illl FGFR3RNAI (2% &% FGFR3 &1
KRG

2.5 #fmfeit &k MTT 4 ATDCS 4m g3 78 48

UM RS LW, K557 3 5.7 d /) FGFR3RNAI ZH i 4s
25 4R NC 43858t (P <0.05) o JLIE 2, MTT i) 5 57
5 4 KM% ATDCS 4, 45 5 5.7, FGFR3 3L A Uik 5§ ATDCS
ANAE KB B [ 25 F1 41 (0.575 £0.014)  NC 41 (0.571 +
0.013) FGFR3RNAi 20 (0. 750 +0.015) ,P <0.01 ],

0 oz
—o—NC 4l o
257 —— FGFR3RNAi 41 b
320
[}
X
Z1s
=10
5
0

1 3 5 7
1] (e/d)
a: P<0.05, 5% Gg41k#;b: P <0.05,5 NC Artix

B2 15 AERIESE ATDCS HAEHEEE 1L
2.6 FGFR3 st ATDCS % e 444 649 % "
Real-time PCR #5125 5 5 7~ , ITS 550 d #1117 d IYATDCS
Y ffr , FGFR3RNAI £ Col I .Col X I MMP-13 Rk T
2 A NC 4 (P <0.01) , 55 4 5 NC HZ A2 7 e gt
HX(P>0.05), WK 3,
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| RSkt
SNC 4]
OFGFR3RNAi 41

ab

Col II

45 maspgl
40F SNCH
| OFGFR3RNAi 41

ab

.

Col II I Col X
A:#E%0d;B: %% 7d
a: P<0.01, 5= a4t%;b: P<0.01,5 NC 414
B 3 Real-time PCR #iU% ITS %S4 [F At E & 42 ATDCS
ZHAEH Col 1 .Col X1 MMP-13 mRNA %Kik

MMP-13

3 itig

FGFR3 2 i S BRI 2 1 i 03 22— , 55 HLAH B e
IR ET 4k A= K X1 (fibroblast growth factor, FGF) 454
J&i i1 R iE STATI (PI-3K \MAPK 4538 % 1 15 41 Jfd i
W 5504k, ) 2 S 5K SR RN A A S 8.

KT A PR N LR R SCE PR
2, Horp DU B A B R B SR el R
TERRSERLA T A K MR AR A P 38 5 A3 A X
KB AR HH AT /- EE, FGF/FGFR3 i
BAE X — i R R HEE B . Deng %1 Colvin
S RIFSE S FGFR3 35 DR ik /N B B el 8 2B
A KM A IR K 2 440 I A5 58 FE 5 Chen 2617 L
BB ACH ) FGFR3%® " Ty fils 18 58 Y 5 58 25 /)N
BRA AR S 080/, i A A MR A 4 L e A 15 5 i
55, 27 FGFR3 M 4 i B i, O H 2 il it 5
M A5 210 A P 3 B R Aok S B, K W] FGFR3 &y %
KERIREE T T

WHEER-NZ0T 2E 5L S5
P ARE . DIERSR W], FGF/FGFR3 {5538 [ 7 1%
— i B ER B, 5 2AME Sl B AEE S AR,
WS LB H MK BMP 557, itz 5
W T PBK/AKT!™ Wit 2858 1% . Xie 2520 & 91
HMIEPEHVIR S5 IR R (1 - 34) BEEZE R TD /)N B3t
PEPRGEZRAL (HIEAR M 0 FHLHE A B . BRI

CL 245 FGFR3 JE [ bk /Iy BUBE IR -1 o i % 4 B
FGFR3 G B /)N B JE A B i i, 5 4 i 4 i /D,
I3 BB R, AN X 8 I P 1) 93 S Al B T
FHFBFSE o

P2 7 2 A — A DA 28 B0 8 i B BE-1 Ol 3k
Rl TR AR AR, BB K 1 3 PR A A b #7531 B 41
MRS A iR e 38, I A S5 K fa 401
GPE RN, G MEAT 0oy 24 A A0 i 5 3E 43 24 4 i %)
ARG R RCR? L AR T AW T
FE DR et ik A DU BR A AF DG AR5

TEAM SR, FATHAIH FGFR3IRNAG 18 5 #5 4% YL
ATDCS 4ijig, S Bh s 7 FGFR3RNAIL 1295 # 2% 44, If:
P T FGFR3 S H L8R () F e ATDCS 4 i R, 45
FH] FGFR3 #illifil ATDCS 4 Jifd i) 384 565 1 734k o BL A,
i ATDC5 402 B A2 A 058 30 0 s o 72
R AN B L 4 AR A5 B B R g B R G i
FGFR3RNAI 125 57 5% e J5 15 2 1) FGFR3 &35 /K-
IR ATDCS F2UE 4 i R4 it — 2 W 5% FGF/FGFR3
5 Tl SR K E AP Be S HA (5 538 #1032 1
1E PR LS IR o

SE k-
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(m3 EHt)

(E4:1042 W)
2.3 KM NT E4 Pt H NT=1.5MoM & NT <
1. 5MoM # s 69 5 L e 4K 57 H b 45
AH NT 5 A 80T NT = 1. SMoM B 7EZ42 11,12
13 &350 2.3.2.4 2.7 mm, £ NT=1.5MoM [ i5 )L,
ZHRILG K2 s LA KA, 2 Wi L g e ik S50 g mT
BENG LY B RS F I 11 3L 27 i, NT < 1. 5MoM 55 {51 v, 46 iy
MG LI EL R 5 2 151 (47 XXX i1 46,X, + Mark) .
2.4 J NT=1.5MoM.2.0MoM 3. 0MoM ¥ # % DS,
ES #& L) 4
At NT 1E 5 P A5 NT MoM 5 Lifecycle #4: Pk 1F
HH A BOE 3 NT MoM, 2 2H 7 NT = 1. 5MoM ., 2. OMoM ,
3.0MoM #1437l 112 5.4 .2 4] DS iz L, I %AH A, I NT=
1. 5MoM 1R YIEI{H , #: H i 1 DS ES, fii F§ NT=2. 0MoM 1
JPIENE, T2 2 ) DS, A NT =3. OMoM 1E Y1 #I1ME, 2
3 45l DS, 1 4] ES,

3 itig

YRR 14 FEIRGRR LR R Gk R & Ml 4, 340k LR
SLTEDTI M DM ML NT, 14 B RAZ LT 58
SRR AR 9 R 7 | 3 29 P bk, NT B2 31 26 . NT i
ZJ AR A T ARSI T SR IX R R
JLNT TEH P, 11 ~ 13 AR L NT 155 v 25 50
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