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SDF-1/NELL-1 X3 R 5% Yefie ot B 10 T 4n B A~ bl

FHEME', TAE, HHET, FRE’

(1. 37 H BB D BEa i AMEE,  IIARTE T 2720005 2. 5% a1y 1 2= g s sbe), Il ZR 3% g 250001
3. BV RAT IR R BIA T I e AMEE, i 201100)

HE. [Br] WERR R R Y IL R AMAT AR F-1 (stromal cell-derived factor—1, SDF-1) FlJ2 /REE-1 BI5F (Nel-
like molecule-1, NELL~1) FERIXI A T4 (adipose stem cells, ADSCs) AN SE MLRE UM, [Fik] B RS EEER
ADSCs, 2 AEpaiZifial (original cell control, OCC) . 25 FURLE5 Y4 (empty vector control, EVC) . SDF-1 2. NELL-1 Z4H#
SDF-1/NELL-1 £, 25 TAHRNLARSMEHE . U5 14 d J5, PR ZLYL R ES 45 158 L S B BERR MGG 14, Western blot A5l
H1 RT-PCR A& AR 115 mRNA FikKF. [£F] 54 SDF-1 8 NELL-1 #4%, 5% SDF-1/NELL-1 P3[R Yt i 22
I BRI R (2GR KE (P<0.05), RSB IE R Yo (R B 3 i A 5L AR B 2R k. R Y @545 110N ALP {1
Kol J7 1, SDF-1 41, NELL-1 Z171 SDF-1/NELL-1 203 & T 0CC M EVC 41 (P<0.05), Hrr, SDF-1/NELL-1 #HH -
RT-PCR ;i J7 i, SDF-1 41 . NELL-1 2141 SDF-1/NELL-1 41 # OPN £l OCN mRAN ik /K8 F OCC 41 EVC 41 (P<
0.05), Hrfr SDF-1/NELL-1 £ OPN 1 OCN mRAN Fih/K Fii. (48] SDF-1. NELL-1 Sl gy, sl # 08 ADSCs
Bralgkas BRI mRak, DL PIRNRR R B G e R AR B AL [ gy, T BB R ADSCs BUMRSMSE

X, HFEAMATAER T -1 (Stromal cell-derived factor-1, SDF-1), J&/REE-1 #143F (Nel-like molecule=1, NELL~1) ,
BRI T4ifE, BiE
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SDF-1 and NELL-1 co—transfection promotes osteogenesis differentiation of rabbit adipose stem cells in vitro // GUO Yan—
wei', WANG Yong—man', YANG Shi—mao’, FANG Dian—ji’. 1. Department of Oral and Maxillofacial Surgery, Jining Hospital of Stomatology,
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Abstract: [Objective| To explore the effect of adenovirus—mediated stromal cell-derived factor—1 (SDF-1) and Nel-like molecule-1

(NELL-1) genes transfection on osteogenic differentiation of the rabbit adipose stem cells (ADSCs) in vitro. [Methods| ADSCs isolated
from rabbit adipose tissue were divided into 5 groups, including the original cell control (OCC) group, the empty vector control (EVC) group,
the SDF-1 transfected group, the NELL~1 transfected group and the SDF—-1/NELL~1 transfected group, which received corresponding
treatment involving transfection by adenovirus vectors carrying different target genes. Subsequently, alizarin red staining for calcium nodule
formation and alkaline phosphatase (ALP) assay were conducted 14 days of osteoinductive culture, additionally, western blot and RT-PCR
assays were done to detect expression levels of related proteins and mRNA of genes. [Results] Both SDF-1 and NELL~1 gene transfections,
as well as the co—transfection of them significantly increased the expressions of target proteins, especially the co—transfection. In terms of
calcium nodule accounts with alizarin red staining and ALP activity assay, the SDF—1 group, the NELL-1 group and the SDF-1/NELL-1
group proved significantly greater than the OCC and EVC groups (P<0.05) , with the co—transfection group the highest among the 5 groups.
In terms of RT-PCR assays, the SDF-1 group, the NELL—1 group and the SDF-1/NELL~1 group had significantly greater expression of
mRNAs of osteopontin (OPN) and osteocalcin (OCN) than the OCC and EVC groups (P<0.05) , among which the co—transfection group was
the highest. [Conclusion] ADSCs transfected by both SDF—1 and NELL~1 genes, as well as co—transfection of them do highly express the
target proteins, which considerably enhance osteogenesis in vitro, especially the adenovirus—mediated co—transfection of the two genes.
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HHAR U SR SRR R 2. 2
A A PR A 5 B AL ) 2 5 4 0 i A A
Bt HE DR GRS, R R4 2 43
T RE ) 456 B PR 20 BRI PRI St 1 B A A
A" IR T (adipose stem cells, ADSCs)
R EA G Wb . S isE, 1R R TR A
M RS 5 Akt WHRTRE S ITEE F B
T, J& HETE IR X B TAE a4 =7
HHAWERK . KF . BEREZHT . 24003
FIVERT, FEFANMAT A F—1 (stromal cell-derived
factor-1, SDF-1) fERELMEEN, AHFEUEN
HAEQI I i B x4 554 | 2 51 K fdum 48 4
BT AR R S JEIRFE-1 B3 (Nel-like
molecule—1, NELL-1) J&—FBREE A, A& A
FEERLIAIE , ISR AR i Iy 5 R &
FA R, nTU ARSI AT . el
WEL 0 ARSI H 4 DNA RS54+
HEY R Z SDF-1/NELL-1 F: Ui+ 42
PR A PR S

| ST

1.1 3 3

fRFEHTPE 2 5 8 H, MEMEAIR, K 3~4 kg,
DT A E R sh e s bRt . R EE SDF-1,
NELL-1 kAR o AdMax I 5 1255 2 4060 55 1M
B, a-MEM R 3360 A b R Z R RHE A R
GA LW . B A . PBS. TEEE R A 55 E Hy-
Clone 2 Fl; BCA 5 FHE #H &W H 3£ [E Gibeo 2
H], ADSCs 5¢ 4357720 A 22 F BD A Fl; ExKine™
Total Protein Extraction Kit 4 H 3€ [ ABI 2y &) ; Bl
WElR Ml (alkaline phosphatase, ALP) {7 & B 1
AT Trizol K RNA $RBUR 7 &0 F 25 [ In-
vitrogen 2N Fl 3 HLUK RS, DMEM }iF3E . 2L
FoE AR &, PCRAX ., WURIX . BB A2 W
s (Nikon, HA); fh2k AL (BIO-RAD, 3£
) ; FEI-Quanta 200 B 5 (Phillips, fif>%);
PEICENE BAEE (Nikon, HA),
1.2 ADSCs 2385 5553

JRIRR N BRI B A R I i e T, BN
1~2 mm’, T 37CHEHEKBHHFTHERZ 1.5h 2
WK, g B 5, B Accutase 1T BV AL
WEATHAE 30 min, BEREAZUATLS AL RIAT 24
1:2, 2600 r/min .02 FiE)E F D-HANK STRGH:

1598

HEAT 2 IRVBIRTONE, feJafike. U8, B0 R IEERT
BRI e TR (0 A 22 AR T O£ 4
BRI RIE AR L, HEREPLESE 3 AR 4 4 s
T 55,
1.3 ¥% SDF-1 J NELL-1 T2 i i 2 s 8k

A S SDF-1 ORF g [ iy 7 41 {5 B0 7 56
WE 5 P8 . V% SDF-1 F i 51 W JF 8 . 5-
GAAATCTGACTAGTCGGTACCC-3, FiEs|¥Fs) .
5- TCCGAAGTCGGTTCATTACG-3, #XJ5 LIRSt Hy
ORF 3Eie Fokbixi #545 Bgl I & Sal 1 BN 25 Y SDF-
1L Bl AT, gk MR /9% B2 B 3R
pIRES2-DSRED /515 #|3:33K tdTomato-RED it 47 Jf:
eetr P H) I E G Y 1, FLL SDF-1- (tdTomato—
RED) 33835 Foki y B AR 47 15 1 attB1 A1 att2 1Y
SDF-1- (tdTomato—RED) 1A F Bef5 A7 HL vk ol
e f# A Invitrogen BP B4 250, ¥ ik H Y A Bt
1 Cre—loxp 52l K KK Ak p-EFla [, 1
W LR ARG, ¥ B A5 3 N 4 2 Bk
BRAARAG B) B & N 5 BB pAD/VIA-SDF-1., %% YL Rij
W H A R B A Pacl BRI R 2 ML 5 1k
| DHSa JRSZ AL, 280 Wi T WS¢ pAD/VIA-
SDF-1-RFP ik, PCR %@ 5 HEHfEEEaifh,
i 0D260, THAETEELEE . [RVAH 4 pAD/VIA-
NELL-1-GFP B ik 2k A
1.4 ADSCs 70511
1.4.1 434

iz IR B0 15 55 37 1) ADSCs 43 1% 5 4, 405
R HAEANAIZH (original cell control, OCC) | 75 Jiki %
Y2 (empty vector control, EVC) . SDF-1 %% 4L 4 |
NELL-1 L4 #1 SDF-1/NELL-1 $t55 4L e | (RSN
TAERAbFE, Hi, SDF-140. NELL-141. SDF-1/
NELL-1 4 BCH R & G 52 % (MOL) 4331k 60, 90,
120, 160 MR R IR T AN AL g, I B g I
ADSCs JE A4 I B AR L, LABRAERLES 7% Yesf %
ek, JoBH WA T iRk MO A Ry d5cfE MOI E
AT IR S0
142 iy

WA 3 404 ADSCs, K 20 il %% B2 4 54 o 5%10%
em’ P HFERAE 5 A 6 FLAk, BEARCH 3 FLANAE.
25 SIS A H R 7 B MOT{E A 90, BH45 UM
V7 975 7 A B 500 wl e BE R [ 52 56 4 4 4% ) iR
Jin, OCC 4 Ml EVC 4 k25 X B, S 5 i e e
Wi ; SDF-1 ZH ¥ /i SDF-1 % 55 5% Y« Wi 500 wl,
NELL- 1 2 %5 il NELL- 1 JIif 9% 7 5% YL ¥ 500 pl,
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SDF-1/NELL-1 458 7 i SDF-1 &5 7 5% YL i 250
pl, BiF8 12 h JC5 % J5 FRUS N NELL-1 8% 3 5%
Ju 250 plo B MEAH S SR A O SR 5, PO
5 N WLEE 14 d J5 420 ADSCs & IR 28 B2 I Y ik
FIdsk.
143 HFERFR

WU L JE 15 5% 14 d 45240 ADSCs, 374 B3,
Fi B OriCell 20 L 01175 5 2 A i) & i WA A 7 & 2
S A S, B 2~3 d ERRE A SR IR,
T 37°C, 5%COMEFIE TR FR2 14 d, WAt
(iR ol
1.5 AiFs bR
1.5.1 Western blot £

WAEES 14 d BB 2401 T PBS W vk, ff
I ExKine™ Total Protein Extraction Kit A1 BCA 7€ i
R G T B PRI RE SR e . AR H 3
SR TR B . S, BRI TP, 40
H9EE , feJi H Enlight B8 ECL. Film Development
Kit Y17 B @8 . @ Alighn3 #0453 Hr 45 41 AD-
SCs WL (A) fH, AR GAPDH HINSHE, 41
K SDF-1 F1 NELL-1 HAr# 5 A {H. GAPDH
EAXT AR, A 3 1K,
152 PERLAGA

WEES 14 d BTECGS LA, K I8 A B A i
AR SRR, TS S A A0 B, VRN E
o, 37°C, 5% CO, G FA TSR, B2 d K 1
Ko PBS (pH7.2, AEEGEE) YR 2K, 70%BE%
T[] 22 40 L 60 min, T PBS PR 2 K UAPE R
PO TR, 37°CHEIFE 60 min, PBS PE S
W WS B B SR EF W, 1
FEEAE RN ARG, 200 55 208 N4k
FA LS. EEAR 3 K.
1.5.3  ALP i HAG

WEFEST 14d, BESHANM 3G, K CheK-
ine™ KA ST TANM ALP S PG . T AT KGN 3
e
1.54 RT-PCR Kl

WCE AT 14 d A0, 13 Invitrogen™
R B AT A AL NN RNA $RH, Rk, i, i
it OPN 51 % ¥ % . 1E 1 5] ¥ 5— CAGGTAC-
GACTCCCAGATACGAT-3", JZ Ia 5| ¥ 5 ACGTG-
GTTTAACGTACCGTACGT- 37, il it /™ # 430bp.
OCN 519F %1 1EM 514 5~AACGTTAAACCCGAT-

GGCAGCA-3, K [ 5] 5~ CGTTAAACGGGTACGT-
TACGTA-3", Wiif/=#¥ 410bp; WZ AR B-actin
575 . IEm 5% 5~ACCGAGTGCAGGCTT-
GACCGA-3", KIa51%) 5~ACCTTGGGAACCCGTAC-
GTAC-3", Fit/™4) 170bp. 43 KIS (os-
teopontin, OPN), i %5 2 (osteocalcin, OCN) 3 [A
mRNA [AIX RN &, ] CTEATIR 8410 .
R 3 K
1.6 Gtk

K HI SPSS 17.0 GeitsrHri it tr4eit, THas
B 745 o, WORHRIES AR, RASRKNE T
ZAAT, WP HLECR A LDS ¥ WRt2AEIES
i, RH Krushal-Wallis H ¥:%: . P<0.05 N 2234358
S-S

2 % B

2.1 ADSCs J3Es 5hi5%

JRACH Lz FP I, 4 2 B IETE , K/NAR
—, MER=MF. ZHRBERTZTRRR, K
252 JiJ5 0CC. EVC HHZ R WHfEZihIE . —fME
YUMo A, FoAl = 20 4R I AR TE 40 i 2 FEIR
WA, HEP %, 14 d 958 BB gz il
OCC LN T FKIE, EVC 4 has ki gedl, -
HHE R R, NEES G RFRIL, SDF-1 410]
W me e Feik, WEW pAD/VIA-SDF-1-RFP 1] £
R FIKTE ADSCs, NELL-1 £ A] W4k (0,58 e 3235,
i B pAD/VIA-NELL- 1- GFP 7£ ADSCs [ £ %% %
ik, SDF-1/NELL-1 40 7] WAR 8 o ik, kW]
T pAD/VIA-SDF-1-NELL-1 7E ADSCs #93t ik,
T RS R A e L A o bR AR Y R
B YL RORTE 5% Je Ay, WU R 5 YL R AE 85% /.
1, HYRORE.

2.2 Western blot £&ill

Western blot &l 45 5 ULER 1, SDF-1 45 £k
KR ZEFERK Y, EVC 41<NELL-1 41<0CC ZH<
SDF-1 #H<SDF-1/NELL-1 %, ®{&% S H 5% &
X (P<0.05). PiFjEL#, SDF-1 4145 SDF-1/NELL-
1 4119 SDF-1 FE H R IEK P EF EHEIT#E X
(P>0.05), {H¥& 35 FHAL 3 41 (P<0.05); OCC
2. EVC 4 Fl NELL-1 4 =4 [ P Lb 3 22 S5 33 0
St L (P>0.05).
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Bl 1 FEYeE g7 14 d AN P8 R T 1a: OCC 41 (x200)

NELL-1 41 (x200)

NELL-1 & [ R kKPR 2 &SRR, EVC
20 <SDF-1 % <0CC 4 <NELL-1 £ <SDF-1/NELL~ 1
A, BARZESASIEE L (P<.05); WFHE,
NELL-1 41 i X T SDF-1/NELL~1 Z1 /il NELL-1 4]
FEHFRIBKFE (P<0.05), HIEHA Y T HAib
341 (P<0.05); OCC 4. EVC 41 1 SDF-1 41 =41
[P L 22 38 e g t22 = L (P>0.05)
222 WHRLYE

PERA YW ILIE 2, WEE SR 3 G
3 Ao {3 R 25 I SR LR RIS ESORN TR R g, &

le: SDF-1/NELL-1 20 (x200)

1b: EVC 240 (x100)  1lec: SDF-1 40 (x200)  1d:

B SDF-1 41, NELL-1 40 f3tsE YL 41 ¥945 0CC 410
EVC A5 R R B &, DL e o 45 6 i R i
B AT RS R 1, AR E
B R, EVC 41<0CC ZH<SDF-1 20 <NELL-1 41<
SDF-1/NELL-1 41, #EEZRAZ %2 L (P<
0.05)., P LA, NELL-1 2045 4515 % I o i 2
5T SDF-1 41 (P<0.05), {H I 3% 55 F L5 ge 4]
(P<0.05), i Ju2i 55255 8 i34 1o 255 T 4 40
(P<0.05) . i OCC 415 EVC P48 2 % L4 i 2
B (P>0.05),

K2 BT RIR 14 2 408 R AL AL (8] B W A58 T BT L (x200)
NELL-141 2e: SDF-1/NELL-1 41

223  ALP iGN

ALP K50 45 52 022 1, ALP 3 1 th % 2 Sk ik
7, EVC £H<0CC 2H<SDF-1 £ <NELL-1 20 <SDF-1/
NELL-1 41, #BEkEZRA5%1T%E X (P<0.05). W
Witb4s, SDF-14H. NELL-1 20/ SDF-1/NELL-1 1
[ ) ALP IGPEPI R L 8 22 R A Gt 2 L (P<
0.05), ¥ET&EE OCC M EVC 4 (P<0.05); Tfi
OCC 411 EVC 441y ALP 3G PER 22 R 4245 X

1600

2a: OCC 2 2b: EVC 20 2c: SDF-14H 2d:

(P>0.05)
2.2.4 RT-PCR ¥
ADSCs BUH 5525 14 d J5 RT-PCR il 45

L3¢ 1, OPN 1 OCN Y mRNA F k7K ik 2w
K, OCC 4 < EVC 4H<SDF-1 4 < NELL-1 #i<
SDF-1/NELL-1 41, #{k 25451 % 8 L (P<
0.05); WiMitb4s, SDF-1 4. NELL-1 ZH il SDF-1/
NELL-1 18] OPN 1 OCN Ay mRNA 23K 7K 3 14 ¥
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b S A S E X (P<0.05), ¥m T G (P>0.05),
OCC 1A EVC 41 (P<0.05); 1fii OCC 41 EVC 4111
1 HAMBBNER (n=3, 7s) Sk
E{=ta) 0CC # EVC 4 SDF-1 #1 NELL-14{ SDF-1/NELL-14{ PAH
Westen blot
SDF-1 2 (ng/pl) 1.08+0.03 1.04+0.06 32.04+0.68 1.05+0.05 32.20+1.39 <0.001
NELL-1 ZEF (ng/pl) 1.08+0.05 1.05£0.06 1.05+0.06 44.24+0.98 52.4620.57 <0.001
PERLIY <0.001
PEEEHRL () 7.170.75 7.00+0.89 11.67+0.81 17.17£0.75 22.17+0.75 <0.001
ALP £l <0.001
ALP {1 (u/pg) 15.69+0.50 15.62+0.61 19.65+0.52 26.80+0.48 32.55+0.62 <0.001
RT-PCR #iill <0.001
OPN-mRNA (ng/ml) 11.86+0.53 11.90£0.57 22.29+0.92 30.45+0.70 42.06+0.19 <0.001
OCN-mRNA (ng/ml) 13.94+1.47 15.53+0.52 32.55+0.54 35.72+0.41 52.48+0.63 <0.001

3 3t i

HHLWER . BEAFA RS E R
W, W R R R RN T 25 S
RIS, HHN a4 SRR NN 53 S AR A
FIRIBAER . 2000 T HE YT e B B s 2 i
&AW HA HEAFRER " A E AT
TSI EARARGE G e —20 R, el B4 M A
FHFRF- AR A AE R T A DS 2, H RIS e
BB MBI OGP AE . AR SCI IE 2 F FHE 4] DNA £
REEGH AT AV E R AR E SDF-1/NELL-1 XU K
ST AN AR R B O ENR B X, Ak
PN T TR B PR b BRI

MAAGT A -1 (stromal cell-derived factor—1,
SDF-1) EblikEZBAENZ —, FEm R
YRS IA BRI, P B E R T T A sZ A0 5 HAHR
iy, RIETAImsh it . 98 ok, LRSS T
AR . A (R R B 2 T T & 4 AR A
FH = JRIREE-1 B (NELL-1) 7 /U ak [ - 1)
B R B MM A SRR, A2 EAE
Ry B B AR AR ST A A B S R R
BRI OE s . R RE R B R
SC ARSI S o R B AR AR R K E A
SDF-1, NELL-1 % A ADSCs WV, H i it e fE
MOI B2 T HASE B Y0R8 8 2 7't i i
BE 5B S WEE LB YL I 25 A A i A= R RGN GG
4 Western blot #4520 H 98 H RS R])Rik, KB
SDF-1 fE42 ADSCs 3 fb A= K 3B ¥ 08 F HoAth 45 41

ULH] SDF-1 7E ADSCs Zr kI8 i HIG 5 & 45 4 o e
YEF . HAMEE Western blot & IEL4E UL 20 (1) SDF-1/
NELL-1 & [ 2R/ I b B HA A 20 v, i T
ARSI B8 i U3 R A L I PR RE A AH 5% 1 7 ADSCs
fIZeik e, JHEUE A B ADSCs B H I E AR
TERIME LB L5, e Y e 8525 75 T iU FN ALP
TR R B A T AL, H LR g 545 T
PG JE FOEAS B BAR T HALA 4L, 454 NELL-1 417E
i ADSCs & 41 i B B 5 58 F SDF-1 4 19 25 5 il
SDF-1 ZH7EfE it ADSCs 35 fL B AR, mI Lk
VL] SDF-1 BEfB 454 NELL-1 fR RSN BB 4k 3
WP HE ADSCs 351 . s3I ALRIE#E ADSCs {51
B o 7E RT-PCR Kzl rf, VR34t & B34 gL 2
OPN. OCN &[RRIk i T HAAMA A, £4H
FYSER Rk i 5 E R ES 2515 B AT ALP T 24 0 % g
o 25 FL R AR AR B, ATTIESE T ADSCs 38 32 %
Y SDF-1 #l NELL-1 J5 3: [ i [ SRS 8 531k
SOETE S 9V

FERCHE AR R, ] 5 G- e Sl D 2
HMEME AT R R, AR Al —
FREME NS SERLAY, 7 B2 R 2 0 R R T R
AR EEE . O AW UESE SN ] Nell-1 3
PRUAT LA SR R 05 40 B 1 B Ak, (H SDF-1 #m
ASE A 0] LIRS LR RV E AR AT A OGS . A
5 Hp X 4 A AR B S 2E R L ALP AN AT H
9 LR 2 T IESS T SDF-1 Fll NELL-1 XU R 5%
Yubiy ADSCs TEARSMY HLE PERE UL T NELL-1 3
Feyy, WA IRGIE T SDF-1 F K AT L i 2%
H9f NELL-1 SRR SCEE R, HEDE Bl A A
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J6 SDF=1 [K 515 20 i 388 5 e 55 3 A AR, ml LA

i ADSCs )3l 52 S 8,

Fe ] Pp[E] NELL-1 {i¢ ik

ADSCs BUH o ASEH I R A I R 2210 %, B

HA TR IR AW 2 s 5

WESE T ADSCs AJ LA

VEIBRIR TR Y D) IR, U R e A e
Ja e ADSCs MRAMSE FB R B —HRL, il R
VR PRI E B S T ISR, oS Y
PRINLE LB T S gkl o
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