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tg1ERE Col X EE R RNAI EHBFRESHEHWHNERERE

WX HE RET BES BEE NER FEL
LTI RHER S AR W) 5 3088 TR 5 B L TLI5 BEYL 212018
2 P E MR BE R BRI E AR AR 1321095 3. b st R B JE AT 100871)

M E A TEKREG (Collagen type X .Col X)) A A LA T AAGAER, KB TA LR Col
Y AREHHik 2555 RNAI$e 55, & T4 DNA £ 2809 ERA T 50 REFH 4K RE plvthm £ 8, B R T
20 )7 #2 S2-plvthm/S3-plvthm; PCR i i fa M 5t % 5t 0 5> % & . A Lipofectamine 2000 4~ % S2-plvthm/S3-plvthm,
pCMVdr8. 91,pMD2G Z 4 454 293 T i fe, 4R EF: 3£ 24 h g MK F AR ALFE G 293T @i, Ik
LR IGHAT 1000 ¢ B 5 min, FiiF LFARESA EAR KA A5 . S2-plvthm/S3-plvthm k& & F % & &
B A8 %) 9.96X 10" TU/L f= 7. 18 X 10" TU/L, VA& & & M 10 R /i A B BE 4m e, SF AT OB R 32 0,72 h 6
HIABRT RGO EHRA,  ZwelA ik, RXBRAMET AL Col X AR % mERK, H
THRCol XBOEREARATHERIERET A,

XKEEWE ARH; At Col X AW RNAL; BmEHRK; MEKRER

FESES Q782; S 865.42 XEHS 1007-4333(2009)04-0029-06 XEREB A

Construction and characterization of lentiviral vector of RNA
interference of collagen type X gene of sika deer

CHU Wen-hui'?, ZHAO Hai-ping?, YANG Fu-he?, XING Xiu-mei®, Liu Guo-ging®, LI Chun-yi?"
(1. Jiangsu University of Science and Technology, School of Biotechnology and Environmental engineering , Zhenjiang 212018 , China;
2. Institute of Special Wild Economic Animal and Plant Science, CAAS, Jilin 132019, China;
3. Health Science Center, Peking University, Beijing 100871, China)

Abstract This study was designed for a preliminary study the role of Col X in endochondral ossification in vitro.
Sequence of siRNA targeting collagen type X gene in sika deer was confirmed in our previous study. Oligo DNA
containing both sense and antisense strands was ligated to plvthm (the lentivirus carrier plasmid) using T4 DNA ligase.
The constructed plasmid was subsequently transformed into DHS5 . Positive clones were selected and confirmed by
using PCR and then sequenced. The recombinant plasmids were named S2-plvthm/S3-plvthm. The cell line 293t was
co-transfected with all the three plasmids: S2-plvthm/S3-plvthm, pCMVdr8.91, pMD2G. Tweenty four hours after the
transfection, green fluorescence was observed in the 293t cells. DMEM medium was collected and centrifugated, the
supernatant contained recombinant lentivirus. The titer of the virus of S2-plvthm/S3-plvthm in the supernatant was
9.96 x 107 TU/L,7.18 x 10’ TU/L. Antler stem cells infected with the recombinant lentviral vectors were seeded at
high-density “pellet culture”. Seventy two hours after the cultivation, a little white micro-bead structure were formed
and green fluorescence could be observed under the microscope. This study successfully constructed recombinant
leiviral system with RNAi sequence aiming to target Col X gene and produced recombinant lenitvirus. The results would
lay the foundation for the further in vivo study.

Key words antler; pedicle; collagen type X gene; RNAI; lentiviral vector; micromass culture
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BB N LR S B S R ) B P IR K
A 455 (9] J A0 i A bR B O 20 1k D iR AR - A
L+ R SRR 200 i a2 — 25 A D B A 25 AR A
JHL & ) B BT IR 7 A I8 R I 8 T 46
REFEARBFLF 48 H (Col X, I, Col X
A S PCR N BB R R IS B R [ B — T
SEARA L FFTE Col X 2K 78 A o 72 b i 4 T B
B MR R A HEEMAEIS SR E X

WF 5T R WITE M L 3 W 4 G35 Bl 5 B0 45 &
Ak s B A Rl o R A A TR R Y Col X
ik EERKE LREERKRPE LI Col X
FEEHMFEL . Col X & A LEHCH N B
AR ] — B S 50 A 58 & 4000 0y — Fh &
PR L E R WA A B AR — P A 25 44
FH. Rita 0@ T —A4 Col X FEPH B RN R
FRL, 5 R R i R R BN KB A KK E1E
A ML B 5 IEHE /DR IC KW, RS WAR
IEHHEAEAET . H2WAHRER, A1 Col X JEH
RN G WK EKE R . 1 Col XEAMN
BTN BRI v /) RS A R R X B /) L O
HE T 5 A F G010 K 40 i ik ¢ B 28 L iy 5 N
BT . 3 Ah.Col X 2B (185K 1Y 22 IR W RE 5 A HE
IF] 55 R AR R SR

JEHT Col X MIBFFE EZ LN S B R AT
BT EJ2 1 AR 5 PR e 2 7Y S Oy A R A S 36 JUAS
W R REA T mE A RAEZ L. 55, Col X
B FEAEREHA P RIE H AR R B AR i
M2 B AR A . 3 4 e X B 5 1) F 9 38 W 2
BISCTE R BT A A P e 2 R R R il
FLE W iE— Rt &AM E . EHE B AW
AR E T SRR B N s R fE
e [ T 40 38 4 A LR B AR L SR 05 B
JIES B 240 L e I I A e AT A 0 T A
FEHRBABE — REHAH— el EER
RV B PR AE 5 KSR AR W Cn e ) 11 1) 4k
PRAEA AR X . BT T AR X B 4
VAR Z A FE T A0 M . AR T Al M E 6 T AR X
TR AR R A A DX R AN A Ak S AT
L3k S 22 Tl JS00A 240 6 . 451 4 26 240 I R s I 4 i
B R Ab 1 TORE 14 855 3% TPk BB TE 0% 22 10 KR
(SRR EAE 20 e PR € € S AL LR S [N 1)
A AR .

RNAIi(RNA interference) 3 & J& i 4 3k & @&

AR B BIE 5 P TR P R TR D) RE A 5 5 i AR sk AT )
AW ST T H o e i) 2 T 18 0 75 2R 1 RNALL 1]
A PN 1 PR AT AU T A S iR . AR B AR
TR LB 40 M0 B BORE IR B 3R OB LA D oF 5
Col X 2 7 B b 1 72 rb 4 FH 110 21 AEL 19 8 A 5 Y
IS HFAERE Col X HEN A RNAUEIGEE RS N
AR TR Al

1 MHERE

L1 ##
11,1 aEmmilmadh

AN RE AR 40 293 T .ty & Ak R 2 R = 1
W, B Rk B Rk DHS5a, HiOAS 52 R
Plvthm,pCMV-Rd8. 91 1 pMD2G & )% 5 3 1~ &
WL ZR G AL R R B 2 AR X ] S 2432 2 (b Ak 1
B 0 = KL R GE P plvthm FORL P& A HT J5 3h
T BEAETE F 40 M0 b 5 22 0k shRNA [ i 3% 5k
fE&ik i EF1 R 80 798 3h 19 GFP; pCMVdr8. 91 Jit
KL RE 2 19 05 75 T 2R 45 4 S0 5 B pMD2G $2
R VSVG & H 48 .

1.1.2 X5

BRI N VI Cla 1 \MLu 1 \EcoR 1 .Pst | .
Kpn 1 (New England /A #), 1 [E) ; T4 DNA %
(New England 2% ], o [ 5 /]y 2 57 s £ B0 ) &
(Transgen 23], H ED 5 Ko Jiokz DNA 42 Bl &
(Qiagen 7~ dl. 32 [E) s B Ig B Bk B i it 7] &
(Qiagen /A &), 3 [E); 100 bp.1 kb DNA Marker
(Tiangen 25, HE) ; DMEM b5 G 4 10775 5 5
[ fiff . Lipofectamine 2000 (Invitrogen 2~ &), £ H) .
1.2 FiE
12,1 fe#Fs R EMIe R Col ¥ shRNA 89 F201%

T BAR G M R

HAE Angelat") 45 1 i 3 1 W3 2 2% B X 2R
JLHEAERE Col X (GeneBank gi EF103187) £ K 1 15
73 shRNA SEAZ TR 7 41

S2 IF X k. 5'-gegtccccGTATACAGGTGCA
TATAGAttcaagagaTCTATATGCACCTGTATA
Ctttttggaaat-3';

S3 IF X ## . 5'-cgegtcccc ACAGCATTATGA
CCCAAGAttcaagagaTCTTGGGTCATAATGCT
GTttett ggaaat*S/(_Fj@Jé)%ﬂﬂ Cla 1 f1 MLu 1 Y7
=0

iR S2.S3 E SCHE Kow Y e SCEE T B TR AR
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TAYLERARA G M. 48 JOE RO Oligo
DNA, 5% Cla T \MLu T X Y1 )5 ¥ B 1% plvthm
BRME Bz 54k DHSo KIGAT R P35, PRk 4l
PR SERE TR AR Transgen /)N $2 38050 & /) 5 48 HCBTRL
JG S F AR 51 % #EAT PCR %E5E

i 5'-ctgggaaatcaccataaacg-3' (up)

T U 5'-ttatteccatgegacggtat-3' (down)

X PCR %556 FH 1 ) R0 HE 4700 7 %5 0 (R A
TAEY TEARAFD,

i ] Qiagen Kt Bk 48 BOR 7 & K & &
pCMV-Rd8. 91 F1 pMD2G LI %% )5 F
1.2.2 E@RBELE

JBE T Ak 293t AU IE 14, #E AP T 10 em 41 i
M .10 mL DMEM Z b, 2 10 % i &40 %k
w) AR AE NG A L (FBS AR &P A R Ll 293¢ 41 i 78
LY H A BERE) 90 % L b, A 1.5 mL I iE
DMEM # # 24 pg DNA (m (plvthm) : m
(pCMVdr8. 9) = m (pMD2G) [y tt Sl 2 ¢ 1.5 =
0.75), [FEBfF 60 pl. Lipofectamine 2000 # F¢ F
1.5 mLEIM#H DMEM H F % F#H A 5 min, &
G R By DNA MF B ) Lipofectamine 2000, F %
T E 30 min, EFR4UMEM A i K2 &N
MG AR L R E SR M LIRS . 37°C,
SY AR EL o 1 CO. . IAI M E 6 h, 2R J5 5
Bt R, FIEYOLRMEE T B GFP %k
15 00 DA 2 7 Y R0, BB Y )5 48 h AR A il Bk 7R
mHr B3EF 50 mL #0048, 1000 g #.0 5 min,
FEEEE R UITE. 0. 45 pm JE R U8 R B
W 1.5 mL EP &3, —20°C %4,
1.2.3  Z41% %A E AN R

B50 pL W EE EVEW E LL R RE T 6 > EP 4
., F 96 FLAR L AEFLEEFP B 2. 9 X101 1 293t 4
. BEALIMA 20 Lk 8 # BT DMEM 4f g iR
AW AR AR 100 L, RGN E
48 h, 48 h J5 2B 13§ . A 100 xI. DMEM & &
i O o OB R T OB S & L R S R
PN AR B Titer (tp/ L) = P X N/100 X
VX1/D,(P=GFP £E4Ml 7 53 . N= 5L i
FE b A0 M A V = HR O FE AR D= R B O
1.2.4  ARFC fA AR B B a0 I3 A

BB T 7 %5 0 ol P A A6 R L o M B 2 B
FE 7 B9 B S 0 S Wl Ak . SRy A VA IS I

291 g MR E B i ] DMEM (FBS-XUT +) i Uk
FE KB ) — PR L, FH I 52 J5 i BR R 59 4 gy
ZxE 1 mm” WiEHk, fH 5 mL DMEM {# (&
13.4 U/mL Collagen [ fiff),37CKIHEHZEHIHIL
A1 hUIRZEHLAAE LB NE., e
Sk W OIS A6 7™ W 24 50 U 1 R S R S I i G R
FE.37°C 5% (@ CO, MBF 7 d J5 WA 4 i A 1<, 4i
AR K3 IS A LA .
1.2.5 TR R J A AR R L o i Bk AR 38 IR
TH AT JE A — 09 A A 1 T A0 M o R &
W R 107 cell/mL, B 100 (L 41 i 55 B9 ke F
6 fLAR Bl g, AR E 3 h )5, WAL 2 mL
TORL A4 175 3 5 72 il DMEM (% TGF-8 1.10 ng/
mL), HHP L4 m A 50 L S2-plvthm %5 & I
T > BT BRI A 55 3 1) PBS W), 72 h J5 W58 41 Jif
AR .

2 % R

2.1 EHMEMEHMABHA plvthm i) PCR £EH R
PCR %7 5 5 R, BPEXT B A (&1 1,1 53D
P44 Wi FE i 100 bp Marker 11 BH 1 7e B (& 1.2.3
SUKIED 84 B BT /N T 200 bp Marker, 5 52 5
.25 FUBURL plvthm §788 R BER/NA 105 bp, B v
BEh 172 bpUfi AT Be S 67 bp) AT, 2 B Bk 8 1 B
P B I TE S G Il o 0 4 2R e 2 s PH M v B
HHOIE R A T T A shRNA, B RNAG #1847 25 851, 2
o BE A8 5K 43 ) A 44 A S2-plvthm, S3-plvthm,
bp M 1 2 3

M:DNA Marker; 1.5 [ BURE B3 1 X Bt
2 A HPE 5B S2-plvthm; 3. F 4 fHPE 52 B S3-plvthm
B 1 ZFHRA plvthm [REE[E PCR £E
Fig. 1 PCR results of the recombinant
positive clones of plvthm
Note: Recombinant positive plasmids of plvthm were confirmed

by PCR: the positive clones, S2 and S3-plvthm, were heavier than

the negative control due to the insertion of shRNA.
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293t 4 fig 7 #f 47 Lipofectamine 2000 4y & 1y
S2-plvthm/S3-plvthm ,pCMVdr8. 91 F1 pMD2G =
Foki e gy 24 h J5 L AEW] DU W%, 293t A AR
I KR RS L 20 i 5 EDRL Y, TG B 4 i B AN i A
FOEE T B (B 2-2) o 8] B 2¢O W U T g 3

() 8] B A1 22 BABE T 293¢ 4 M A= 15 1L
B2 SHBFSINTRMNAGZLEHRE 24 h 5,293t A EKIFR
Fig. 2 Growth of the 293t cells 24 hours after co-transfection

Note: After 24 hour co-transfection, the 293t cells grew well, fluorescence could be observed uniformly
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ZH 2 BRORS R T 40 i 5 97 R0 5 3R 9 A LB VR Y
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Je WL AR I A A A B0 B SR SR B B . B IR
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5% 200 i A 5 0 2H S B 114 v g i XA HE B A L R
B B T L AR U 1w D ] g . 7 TG £ 2 B s )
DI HAF R A AR . B IR0 i B R 22K
BT PR BE S T A 2 K HICA ML ) 38 B A 47 i 1
U, AR IR AMAE — AL UG K3 R4 di i HE51)
B AR b e R0 XCO 4R A% (8 3)
2.4 EARFERABLEERNERAERERM

EERER

FW M E SR E 3 h )G B — IR AT
LR A3 €0 5 L B A S 075 3 5 R 2k e DL
B AR RSER . 72 h 5 UL BN L B R
I — AT DL R . ARG A N I
BRR BN SR AR AN 1B SEHE BB DU3E ) » SR e 3 el X
SR ML R AUHE i A — BRIP4 B A AR ML AT
SCH TR E A BB T AT E A R R
B WK L IR SR O R AR AN 5 05 S 2R
Horb i G s X 52 B2 W i F b s XA 4D .

KR GEP 956, 96 &) 43 A T ML EF b, BT 58
B R ITCRLR (& 2-b) o 3 WY B By 2y 5% e 293t
HAL 4 % 5 7 OB, MR 4B Gustavo %A A 1
T3 0 A B 7 W R e B T BE . 7R R R R0
e 45 TS LT S2-plvthm/S3-plvthm 435Il 35 2 9. 96
X107F#1 7.18 X10"TU/L,

Cb) 81 % 2 6 WAL T 293¢ 40 i A= 4 1/
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B3 BEERWEEAREKBRL(E2R)
Fig. 3 Growth of antler periosteum cells

(The second generation)
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DRI B AT TR . BEHAR A Kw e ry L 0
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A BT ) T A R L AT S i SRR . H AT AT
TRV A5 R AR A AR SRR R DA
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500 pm

B4 EARFSELEERAMBEARERLE
Fig. 4 Micromass culture of the infected pedicle

periosteal stem cells( Fluorescence of the pellet)

Note : The cell nodule was formed 72 hours after infection by

lentiviral S2-plvthm vectors and expressed strong fluorescent GFP
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fiF o AHJE AEEH X —H PR B i 17 Col X
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AT RS, IF AR B R 500 T il A8 0% 1
BN T shRNA HEA LT 40 00, Oy 7836 1k I fifi
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TR

2)FE— 8 MY I R 1 0 R K ) RNAG HE
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