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Versican B E RNAi (B EHEMEE R BN EI LM BREHEKNTFRIER
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[FZ] HM A% Versican FEF RNAi 12552 2K I 5E Versican X B 7L kL 4N RAEME LKA
THEM. Jiik 4N Versican SEHFH], 495 4 547 RNAL 51 90895 8 4004, R 293 T 4t ik
T8N aE e . SC8R 200 Control 41 (ANMALEE) (NC 41 ( FH 2512 5 B 25 1 00 25 19 95 75 5 e 4 i )
KD1 KD2 KD3 KD4 Versican RNAi 85 #¢/gde4l . i KD1 ,KD2 KD3 KD4 Versican RNAi 18573
NC 1295 7B gs H1299 i, 2¢ 5 B R T WAL &%, il H] Real-time PCR K3l Versican 321K, i
T R GRCR TR SR B M R R R A T R — 20 . FE N Al B LK M) , ] Real-time
PCR #: Versican B:H (315, I Western blot #;il] Versican ,ADAMTS4  p-c-JUN & [ )Rk, i 6
MR BFLL ARG, 850 I EE 4 Rk, Horp KD2 12955 25 8L H1299 41 i HiAth
1295 5% . Control 11 NC £H i 2% F i Versican mRNA {3k (P <0.01) . L f KD2 1855 8 /B B3k 4
M5 , 8 Control #1 NC 2HFH 5 T 4 B 2Lk 41}l Versican mRNA FI8K F1A9 215 (P <0.01) , ADAMTS4
p-c-JUN & [ 1A% Control ZHH I TIH (P <0.01) , BFL A0 REMAERK PR EE L. 858 W
IF % T Versican JE[H RNAL 1895 7 444 . Versican JE K i c-JUN-ADAMTS4 38 2% 182 & FL 3k 41 i
B REHEA K
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Construction and identification of lentiviral vector for RNA interference of human

Versican gene and role of Versican in aggregative growth of dermal papilla cells
Feng Mingxia', Wu Jinjin®, Yang Guihong® (' Department of Respiratory Diseases, Department of Dermatology , Institue
of Surgery Research, Daping Hospital, Third Military Medical University, Chongging, 400042, China)

[ Abstract | Objective To construct lentiviral vector for RNA interference ( RNAi) of Versican gene
and study the role of Versican in aggregative growth of dermal papilla cells (DPCs). Methods According to
human Versican mRNA sequence, 4 specific RNAi sequences were designed for construction of 4 kinds of
lentivirus vectors, and then the vectors were transferred into 293 T cells for packaging lentiviruses. H1299 cells
were divided into 6 groups, that is, a control group, a negative control group, and KD1, KD2, KD3 and KD4
groups transfected with KD1, KD2, KD3 and KD4 lentiviruses carrying different shRNAs, respectively.
Transfection efficiency of lentiviruses was evaluated with a fluorescence microscope. The expression of
Versican mRNA was detected by real-time PCR. Based on the detection data, the lentiviruses with high
transfection efficiency and high specificity were chosen for further study. DPCs were transfected with the
chosen lentiviruses, and the protein expression of Versican, ADAMTS4 and p-c-JUN was detected by Western
blotting while the versican mRNA expression was assayed by real-time PCR. The characteristics of aggregative
growth of DPCs was observed with a phase contrast microscope. Results  Four kinds of Versican RNAi
lentiviruses were constructed successfully, and KD2 lentiviruses showed the best transfection effect in the

H1299 cells. The expression of Versican mRNA in the KD2 group was significantly decreased as compared

[(E£WB] HEEAARAEST LH (30771934)
[BEEE] (HHEHE, E-mail : wjjjj@ 163. com
[fL5EHAR]  http://www. enki. net/kems/detail /51. 1095. R. 20150505. 1357. 002. html(2015-05-05)



37 B 14 )
2015 427 A 30 H

£ = FE KB K ¥ ¥ R
J Third Mil Med Univ

Vol. 37, No. 14
Jul. 30 2015 1461

with the other groups (P <0.01). After the DPCs were transfected with KD2 lentiviruses, the expression of

Versican at mRNA and protein levels was significantly lower than those of the control group and the negative

control group (P <0.01). In addition, the protein expression of ADAMTS4 and p-c-JUN was significantly

decreased as compared with the control group (P <0.01), and the characteristic aggregative growth of DPCs

disappeared. Conclusion

The lentiviral vector for RNAi of Versican gene is constructed successfully.

Versican plays a role in regulating the aggregative growth of DPCs via the c-JUN-ADAMTS4 pathway.
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BF kY0 ( dermal papilla cells, DPCs) /&7 T &
P S DX 1) — b U ET AR 20 B, H 3 AR A B
MEFMEAE Y, MBI LAMEETHARESBH
REMBENE ) FEBETEIL LN RE L
KB BRI AN 3% 04 B T Sk 40 M 7 R AR B
(< TR REREEA K, BEHRARKEBIL A
JRLEE 3 00 25 R R S ik B 3L Sk A0 15 5 B A i g
IR E AL, B By SRR, BFL L AN BE AR
PEAE A B RRPE S5 WM T %, o2 i & 1% i 2 1 2
B, (AL i AN AE

Versican & — Ff R 73 5B R 1 3R 45 F1 3R,
VE R4 TAE S 5 KA 53 778 22 b 4 (4 i e 200 7
RAEANML) FOFERES ) R g R Ak B
MG I rh R AR AR AL Ah, AR K Bk
FEREAL AR rh A Versican W] LUE 3 i 8 2H
ZU AR R VAN PR 8 5 ORIV TR, 2 7T S0 1,
R EIARN SRR e AE O AT AT o 2
Versican 7EBHEH L Rk, I HARSMG 3= B2k 4
FARARE( < 7 R) th B s Rk, WA LA B 2 M
G R A, Versican ik FEAK™ . D5t R AT 4 0
Versican 57 AR EEA KA K,

ADAMTS ( a disintegrin and metalloprotease with
thrombospondin motifs) & 1 % i 40 g 2% & 5 H B 7
0 R AR A 4 JR A I, 55 MMIPs 34 B i 2 1
ZHERIAE ], o ADAMTS 4 2 32 5 4 11 SR W 8
WF5EHE H ADAMTS4 7EIRAT MRS P (an AHE ] 3R
k) % % %5 T B A /R T Kenagy 451 % B
Versican [ % 7 5 3t ADAMTS4 R, 1 c-JUN J&
INK 75530 % ) 7 282 J 187 o6 4, ] i D 260 BiF 54
th Versican ] s INK {538 6 , i7E 17 4 5 L 88 40
JRL B I BE M AR 28 BE 1. X 4 78 Versican A i 45
ADAMTS-4 F1 c-JUN [k ke oo, Pk, A 5%
BTEIRR Versican 1E B LA MBI AR K g 4
AT c-JUN, ADAMTS4 K AE/EHT, A iiF5E ik
KR FIERZ BT 16 T M B B FER

1 #MR5ET=*

1.1 £&ZXFFetmhe

H1299 293 T 40340 FH Hh EIR B 1 i 240 A BT
2014 4E 1 -6 AAERIFBEBE R oI 5 1 2ot i
K BARAS AR (50.0 £1.2) 2 ARA Sy I i b st 4y
AT ARG 24k A8, FEARTTIESS T 1Y
[F) 25, 4 B W 45120 #8257 19 A5 i 3 AL 2 E 4T DPCs
)0 85 5 . 18N LA R 48 (i pGCSL-GFP,
pHelper 2.0 . pHelper 1.0 Z15%) W H 5L~ A, T,
DNA 336 ok DNA SEERAA 220 £ Qiagen 247,
TRIzol RNA #if1 12 2% 77 & . %% Y4 ik #| Lipofectamine™
2000 4 B £ [# Invitrogen 2\ ], M-MLV 136 4% ¢ B
Z [E Promega /\ 7], SYBRMaster Mixture ) H H 7%
TaKaRa /A &, Je It A\ Versican FALTE B BRI [ &
Sigma 23 A, TN p-c-JUN B g BT A4 i CST 2
#] , ADAMTS4 HiiKNE | Abcam /3 ], B-actin Il [ Jb 5
RIEWAEA N F]
1.2 7k
1.2.1 1257 A 1
1.2.1.1 HABYERA Versican RNAi 189553 2R 09 ] 4%

M GenBank F1 23 Versican 3& K JF %15 ( NM _
004385) , AR 4l Ambion 23 B MR, 1T IF5 L4 X5
X} Versican FEH () 4 X} &4 Hpa 1 /Xho 1 BEEYI 5519
siRNA, H 7 3143 5 & pSC-1; GTAGGCTGTTATGGA-
GATA ,pSC-2. CTTACGATGTGTATTGTTA, pSC-3. GC-
ACACTGCAATACGAGAA ,pSC4 . CGAGAATTGGAGA-
CCCAAC, ZRJIEME DNA, i2 H] T, Wi 18 {4 DNA
R 5 WY 1 pGCSL-GFP i £2 ¥4k FH s AL 5
il 28 0BT B A K AT R RS2 S A . B I AR 2
AU 200 pL LWL 2 L #1755 . FF 150 pl 2
AL IIRAZ S M ML #2175 20 mmol/ L MgSO, Fl Amp
PitERy SOB BiflgREFHE b, T 37 CHEFE 16 h, i H#
R 2 v W A i P 3 1) 51 49 (37 5'-GCCCCGGTTA-
ATT-TGCATAT-3"; Fi#:5'-GAGGCCAGATCTTGGGTG-
3") 4T PCR 4 G AIN FHA: TR 7% o b 3k FH M v B TR VR
% Invitrogen 23 w] A TIN T 7347
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1.2.1.2 1@k m /N Tk Tl 71 T o %
AR 293 T 4, F1BT $ Fh - 40 8% 5% 0L, 40 g
BEREIR T0% ~80% By % 4y, i YL iif 2 h 4 4 ffw 15 57 5
B Ol TG I R AR 180 LR R A A TR
DNA % W " pGC-LV /& 20 ng, pHelperl. 0 4% {&
15 pg, pHelper2. 0 2 4% 10 wg; 5 AH W fA& FL ) Opti-
MEM {RA535), WA SRR 2.5 mL, fE = F A
5 min, # Lipofectamine™ 2000 i 7 # 2 ¥ 5J, B
100 wL Lipofectamine™ 2000 iFI7E % —45 4 5 2.4 mL
Opti-MEM iR, iR FEE 5 min, fEH 51
DNA 5/ BJ5 1 Lipofectamine™ 2000 #4TIR 4, %1%
M ENRAIZ) 3 min, ZEJE TS 20 min, $f DNA 5
Lipofectamine " 2000 & & W 55 5% 28 293T 4 ffd 1) 55 33
WHHIR ST, T 37 °C 5% CO, ANl 55 S F h i 3% 8 b,
FH PBS 242 vy K 90, BEZE RN FP A% 10%
L5 A IR 7235 25 mL, T 37 °C 5% CO, 553544 N
YLt 37 48 h, WCHERG YL 48 h J5 19 293T 41 I i
W, T4 °C.4000xg &0 10 min, DIBEEA0HIRE R,
FFH 0. 45 pm JERR L8 DIE W T 40 mL 88 2504
o, U R R ORE S A B AR O I BT
Wi uEAE B e OB P . LA T
TERE Sk b, 7E 4 000 x g B2 15 min, B.0045
Je, HUH B0 e ao e PR RN T 1 308 o YRR AR A
o FERBCEM TR AR AR B AR . R SR 4
il B R TR #E8  — &84 - 80 C R IR
17 53— 5B B LA R 0 S T B

1.2.1.3  SZIG/p4 S 435k 3 4H : (D Control
2 ASATTAEEE ; @QNC 2 25 18 0 2 2R L 25 1
FERE YL AN ; Q18 5 87 B YL 4H . W F KD1  KD2 [ KD3 Al
KD4 Verscican RNAi {85555 43 A B UL 40 it

1.2.1.4 SR Ep iR TR R 0y 25 0 XA K
SR SE 20 A H1299 20 2E 77 e Al £k , il ok 40 e 2 v
(4% R 2 x 10*)  IF4%A0 T 12 FLA, 37 C 5%
CO, G FRAFA I 1 Al M il & B 3R 21 24 30% |, 8 4f B
(MO {H, I AGE B = R 35, 12 h J5 B4k 57
Ho BG4 d SNSRI EE LR SR GFP RIS
B RGBT 50% # 4k 22 45 57 5 IR RCRAL T
50% WSl , TR HEA T IR S, IR 5 d R IAE
YA, SR FH S I 3R A S S 1 (RT-PCRY) 19 5 15 46 U
Versican mRNA Z&3K &ML, I Wi AS [R]85 1 0RO
B-actin | #5514 )7 %1 : 5'-GGCGGCACCACCATGTAC-
CCT-3", F % 5'-AGGGGCCGGACTCGTCATACT-3', 7=
Yy A/N 202 bp; Versican Fi#5]14):5'-TCACTCTAATC-
CCTGTCGTAATG-3', F i: 5'-ATGTCTCGGTATCTT-
GCTCAC-3", =i K/ 113 bp. IV AIK R : 845 A
SYBR premix ex Taq 10 pL. FJiE5]1 % (5 pwmol/L)

0.5 pL. RS9 (5 pmol/L) 0.5 wL.cDNA 1.0 uL
FI7K 8.0 wL, &E T I 20 Real-Time 22 it : i
PE95 C 15 s ZJFR—AEM 95 C 5 s iR K AEAf
60 °C 30 s, LPEFT40 NEIFR, BT R A 272 4
Brikio
1.2.1.5 f@pifdiknrhemie HifiEs MR
F L) Versican siRNA 3 51 #4) 7 %) 5 41 Jookz (2 AR
HEER1.2.1.2) 3 KEHI45 Versican shRNA & %55
FIRBARCH Y T/ ke 10 {5 i) , TR Em
RIN5E
1.2.2 Western blot #5115 2 %7 & FL 3k 2 il Versi-
can ,ADAMTS4 Fil p-c-JUN &3k ) 5 i ey o]
FEAF I A T R 12 e R AR B — Y
MOT s ge 285 2 X T 7L 3k 40 M, 15 40 i UG BE 3k 80%
BF, FH PBS K BE fr 200 e b 3k 3 3k J , A R 1 24
W, VK K, JF T 4 °C (12 000 x g #5.0 20 min, B |
e RHEZ D m A EN, 520 wg/fl, 17
10% SDS SN M I e e e FELTK 73 15 . Top LUK SE e e vl
FEEN 40 min SRR, A= N EMA 3 ho 43
S Bt N Versican B s BEHT & (1:1 000) .
ADAMTS4H 44 (1:500) . p-c-JUN (1:500) J5,4 °C it
I —Hi A HRP B EX A T4 1gG (125 000 Fi
B, EEURSN 2 h, B Ak Rk
1.2.3  qRT-PCR #1855 55 % B FL 3 40 Versican
mRNA FIKMFEM o LR &A A
A P 1 12 0 1 B AR e IR — 5 1) MO BUsR 2 2 R &
FL 20 AE , TR 20 B G B 3k 80% B, FH PBS Ik B iy 4
Manpk 3 8 )5, A TRIzol, #2 MR HCEL RNA 3457 &
VLB B R AN A B RNA, BUL g &3 RNA %
WE R 5 it & U B 2L 65 C 5 min, k¥ 5 min i
WAL RS ,42 °C 60 min,72 °C 5 min ¥4 RNA &5
S 4 cDNA, Real-time PCR R FI M4 £6441R] 1.2.1.3,
1.2.4 W% Versican shRNA 1895 #5 8Y B 7Lk 40 i
XPHAER T 5 e R AR B 5 2 R
DPCs J& A5 7 ~ 10 4R, 7EAH 22 WA T W8 40
A KRS AR
1.3 %its ot

LIS 3 W, AR DL x = s TR FEIR, 18 ] SPSS
13.0 Geit 3 xr 22 20 6] 52 5 25 R i A7 B R R 2593
BT, 2 LA ] LR FH A ST REAR 1 ¢ K56

2 HR

2.1 BmAERRe M E

2.1.1 PHMETLE PCR &% Versican (:[X shRNA
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PISERZ TR IT A1, 23R KB i AUEE DNA, 5 28 WU Y]
1) pGCSL-GFP ZAR I A2 S T e , Pkt dE 4 v
P22 PCR S IR, IESE A MAY Versican shRNA %
TR F 94 A BB, TCF 5= 4%

2.1.2 12 RE A Y A 2 RO 7 BE Y U E %
i 26 L B 2 A 0 . 2k TR e L 293 T 4
L, FEDOE AU NS L GFP Ry R ik i,
JPITE T 5 N FR 3K GFP (1) 41 O E > AH R 1) 76 B A% 4
4 AN S5 A0 R R AT A2 AT R 1R 2 x 10°TU/mL,
2.1.3 RNAi ARUESMHEE BRI B AN R
SIRNA XUEE A4 1) 4 Pt 5 S 25 A 9 27 5301
EeYy H1299 4iiff, 544 24 h J5 , W P G W EE
4 5L R 45 2H R G T R U H1299 41 i) s e sk R By
TE90% L (1), [FAFHEEUE RNA I H Real-time
PCR il H1299 Zfi ffrhr Versican fY3RIE, 45 R
KD1 .KD2 . KD3 #1 KD4 #H 1 Versican )3k i Z K T
Control FlI NC 4 (P <0.01), 5 KDI 41 [L#s, KD2 Fl
KD3 [ Versican 753k i Z K (P <0.05,P <0.01),
M KD4 20 %35 B & THm (P <0.01) ; 5 KD2 41 4%,
KD1.KD3 KD4 #H tf Versican i) 23k B 2 55 (P <
0.01,1812) . FiRZEHLULIA 4 Firig s s34 n] A7 50U
YA, H- T IH Versican [3R3K , b KD2 1895 5 550 R i
o JRBESH R KD2 g 87 TR L

(-] 0

A Control 28;B; NC #8; C.: KDI #48; D;: KD2 48; E: KD3 41,
F: KD4 28;A; 4B ~F. 5 LR M5

1 {2RERE HI299 4/ GFP BRE  ( x100)

(o) p—
[e] 8]
1

Versican mRNA AHX} ik &
S
~

Ocommléﬂ NCZ1 KDI 41 KD24l KD3 4l KD4 41
a; P<0.05,%5 Control £8}t4% ;b: P<0.05,%5 NC 411b4;
c: P<0.05,5 KDI Zarb%;d; P<0.05,5 KD2 48tk
2 qRT-PCR %l 4 Fi8 5 53¢ HI1299 HAEH Versi-
can HITLERBUR

2.2 BmFEHRBRLE LI Kk@MIL)E Versican mRNA
Fo % @ 09 FGA

F)H Versican RNAi (KD2) 1855 K& NC 4H &5
VG FLR AN (18] 3) J5 , i H] qRT-PCR A6 2%
4 Versican mRNA {15, 45 2R i 7n NC 2 118 ) 25
JYL2H H Versican mRNA 35 %8 Control 2H 43 Bl P& 1%
(97.30 +4.04)% F11(28.33 +1.5) % , 18K 55 YL 20
Versican & [A3%34 BT Control F1 NC (P <0.01) .
Western blot il 45 5 i 7n NC 2H F11% 5 25 B gy 25 p
Versican 25 [1ZRAKFREAR X RE 14(96. 33 £3.05) %
HI(33.67 £2.51) % , 18k B YL A Versican 5 H KA
% T Control ZHAN NC ZH(P <0.01,[E 4) .

RABMAEL

3 BRERREILMAME GFPHRIE  (x100)

«—46x10°

B-actin—

1 2 3

1:Control 28;2:NC £8;3:KD2 12 J& & & F 4
El4 Western blot #&1EwERBAED LA G Versi-
can EHHRIE

2.3 A AR gLk m s ADAMTSS Fop-c-
JUN & & k& AL
HFIF Versican RNAi ( KD2 ) 18k 75 1l 2 Ji Y & 7,
SLYRMLJE , Western blot #6545 5 5 715 18 95 25 /B YL 20,
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i ADAMTS4 Fi1 p-c-JUN 4 FH & iARE{X 2 Control £H 1)
(31.00 £2.64) % F1(45. 67 £2.52) % , 18 5 B 41
ADAMTS4 #1 p-c-JUN 4 H % ik It Z X F Control 4
(P<0.01,K5),
1 2
ADAMTSY— mm— s <—00x10°

p-c-JUN— — «—48x10°

Banctin— —— 60"

1:ab8 20,2 . KD2 13 A A e
B 5 Western blot # Ml 1EFERLEEASLHAEF
ADAMTS4%0 p-c-JUN BEAFIX

2.4 BmEBRMBELEI K MG REREKE L

IER R FRAYEE 2 1€ DPCs REEAETEA K (B 6A)
MY T Versican RNAi % 2 {8 DPCs, 4 fifd 52 A H#L
W 22300 S GAOR, 306 B B B BRAIG, TR 25 (2
1, AR SEAL ARSI KIS A R, 2 AN P ) LB S
HERIIE(E 6B),

A EFEFEIL LB R ERRLLEI KL MmR
E6 HEBMEUNESE2KREILAPEK (x100)

3 g

B FE BRI A 33 4 > Versican shRNA 18 5 55 28
TR I B FL S A, 25 3R s H W] B iR e B
FLK AN, I 2 PR Versican mRNA 1334, Hrp2g
2 AN R USSR B o G, D i — 2B IFSE Versican
FETE BRI & & LA B BEAR DGR, T i B A
FHPLHIBEE 1 S50 Bl

Versican J& K7 F R 13 S Y@k f Am 5 5
gefafh B g 9 JTANIN R A3 48 DNA 4k
1915 AT AL, Versican (FRIBEH 1 AL T
TATA-box | Ji& 8l Rl — 2L 5 S PR 25 560 2 T
IR XSRS U dE AP2  CCAAT 35+ 11 &
cAMP R ZTCPES i T AEAE RNA BTEIA25 0k,
ST PR A 8] AL Y OB e SR BE (a-GAG, B-
GAG) 3K ik (W ££ 1E 5L Bk 2%, Versican FL 45 4 Fp i

BT —V VLV, Ve SR SRR, B Y T
¥Ry Versican 2[R (vers-GFP) 56 Z /N R, BFL kL
ALY GFP 3k 3 BH P, AT it =X 40 B AS A 8 1 ok
55 40 Y A L [R] 355 5% P R 5 B Y U e
J15 0 GFP BPE Y L B 20 AN B 35 5 B 9 it
i — 2 () SEBRAFFE R I : Versican 7E BHEIL B K A
MK EAEZENEREN, ERMASL KL E
Herpr, Versican {35 K AT F Rk 5 BFL LA K
W E ARG, A K B 3Lk KRR E W1 i, IR A7 W]
D, TR I RGE, BfEfEM R A R BT
HEFLk o Versican 2L F K JLP 2L . AW
RV Versican RNAQ 1895 R YL i) , B30 40
AEEERPEA R I RRIE T 25, B Verscian 7E B FL 3k 40
i S RAS N RV e - i (B I 1B RS {<h]
KA

ARG R DR BFL LA T Versican 3K
J& ,p-c-JUN Fl ADAMTS4 f 3Rk I REAIG, BARH7E B2
A Versican A J837 p-c-JUN 1 ADAMTS4 ()3
ik, B UL T p-c-JUN fil ADAMTS4 257 £31
KA SRR A K A . BFRE R TGF-B A K
PRI A e i = Lk 200 B 1 15 9 FD 3R AP 2E 4G Tl TGF-
B Al 5 INK {5538 #% ( c-JUN ) 3T 3 AD-
AMTS4 (3235072 $7R% ¢-JUN-ADAMTS4 7] fig %
5T BILLAMM ) REMERK WIS, AN, AT
HI AR T 2 B 20 i AL (1) 7K -5 B 7L Sk 20 o SR A6 1
AR AYRE T R IEARSC, 1 2 B 2Lk A e 2k R AE MR
KAEST I, 20 g 41 3 R K OF B 3 AR . B 5 R
ADAMTS-4 T 75 Z2 A 240 B i) 48 i A0 o vh ke 45236 %
SEER 7 378 ADAMTS4 25 7 7L3k 41 i SR 4 1
R B, AR S R Verscian 31 JUN/AD-
AMTS-4 3 #% & T % B FL Kk 20 i 3R AR PR A K
fEHS

AFFALMARIMNIFFE Versican X B3 41 i F 4
PEAE K REPE R IR TR (D HARBLH A T E— 2T
AR, Versican J& 75 7644 N 52 35 rh A7 HoA 42 B 2Lk
S LAY D) BE 1 AN T A, T i — 2P Y

25 L RTIR AR BFE R i Versican RNAL 18955 5
R, A B Versican H& [F n] 4 4% B 2Lk 40 B 1) 3R 4
PEAE K, Hogi it c-JUN-ADAMTS4 38 % & 35AE IR
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