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[(WZ] BW. WEELA 2 BEMHCHEHE-ANHFIEKET 7 (recombinant adeno—associated virus—2 expressing
human bone morphogenetic protein—7,rAAV2-hBMP7 )% 4 R 4% 20 Il 1% 50 S FXT A A2, 3% M 1
4 I Beagle K LA/5 A 18] 55 B8 A% HEAT BEAZ A0 M (R0 35 9%, SR 2 AUBE R A0 M E AT 920, IR ZH L rAAV2-
hBMP7 (1x10%.g/40 M) % YRl A% 40 M, X HE AT LU 2 2 R AH OG99 2 — 3 5 28 4 2.2 ' 25 [ (recombinant
adeno—associated virus—2 expressing enhanced green fluorescent protein,rAAV2-EGFP)% Yt i A0 M . 4 5% YL
J& 4d.7d 1 14d LL PCR Kz DU 46 4% 40 2 rh hBMP7 ) mRNA ik, fEFE YL J5 7d 1 14d DL Western blot 72 45 il i
AT hBMPT R 15 . 55 U5 4d . 7d A1 14d SR H RT-PCR kK0 & (1 20 . 1 AU J50RT 1 34 i
mRNA & 4, 5% ] Wi N ELISA vE 43 R 0 & B 20 | 1 B R e fn I B e B iy 2 1 et B 3R S0 00 2 i
A 2235 hBMPT mRNA K81, 0 THE YL 7d I 33K B de @, 00 BRZE e 23k . 92 00 AL A A M 2 11 22 M
mRNA M & AERE LT 7d il 14d B8 4d 0 W] 45 5, 14d B8 7d B R ) T (P<0.05) , % 2R 4% 1
8] 45 TCGE T2 22 53 (P>0.05) s4d I S5 50 21 45 0F A2 LA TG IR A 22 57, 7d D 14 BR800k B8 2 B 2 389 (P<0.05)
(7] 20 25 f E] A 1 0B J5E mRINA B 8 1 2 s B JE G0 12 22 5, 445 ) [] a5 ] tlﬁﬁfﬁ%ﬁiﬁﬁi(bo 05),
9 2 A% A0 I AR I mRNA 8 & AR R UL 7d R 14d B 4d E IR 09 0, 14d E 4 7d R 'ﬁﬂ
(P<0.05) , % BB ZH 45 I8 ] 45 JE e 3124 22 57 (P>0.05) s S B 4 4d 165 %) B 241 ttiﬁcﬂﬂﬁ%# ,7d A1 14d 40k R
LW B HN(P<0.05) . £5i8 :rAAV2-hBMP7 % 4L R 4% 40 ML J5 GE K 15 hBMP7 & 1, HF fe i w2 2
TR 5
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Effects of adeno-associated virus—2 mediated human BMP-7 gene transfection on the phenotype of
nucleus pulposus cellsy WANG Chaofeng, RUAN Dike,ZHANG Chao,et al/Chinese Journal of Spine
and Spinal Cord,2010,20(11):907~912

[Abstract] Objective:To investigate the effects of recombinant adeno—associated virus—2 expressing human
bone morphogenetic protein—7 (rAAV2-hBMP7) on the phenotype of canine nucleus pulposus (NP)cells.
Method:The NP cells were derived from lumbar 4-5 intervertebral disc of 1 year old beagle dog.The 2nd
passage NP cells were cultured and transfected by rAAV2-hBMP7 at multiplicities of infection of 1x10°
genomes per cell (experiment group),while the control group cells by recombinant adeno-associated virus—2
expressing enhanced green fluorescent protein (rAAV2-EGFP).NP cells were assessed semi-qualitatively for
BMP7 expression by RT-PCR at 4,7 and 14 days after transfection.BMP7 protein expressed by NP cells were
assayed by Western blot at 7 and 14 days post-transfection.Aggrecan,type [ and type I collagen secreted
by NP cells were qualitatively assayed at 4,7 and 14 days after transfection in the transfection and control
groups by dimethylmethylene blue (DMMB) and ELISA method.Result:The NP cell transfected by rAAV2-
hBMP7 expressed human BMP7 mRNA and BMP7 protein.Their expression level reached peak at the 7th
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days.However,these proteins could not be detected in the control group at any time points.In experiment
group ,the accumulation of proteoglycans mRNA and protein at 7 and 14 days after transfection were remark-
ably higher than that of 4 days after transfection.Moreover,the accumulation of proteoglycans mRNA and pro-
tein at 14 days was higher than that of 7 days (P<0.05).However,the accumulation of proteoglycans mRNA
and protein showed no significant difference at any time points in the control group(P>0.05).The accumulation
of proteoglycans mRNA and protein in the experiment group was not different from that of the control group
at 4 days,but higher than that of control group at 7 and 14 days(P<0.05).The accumulation of type 1 col-
lagen mRNA and protein in each groups showed no difference at any time points.Moreover,there was no dif-
ference at each time point in both groups (P<0.05).In the experiment group,the accumulation of I collagen
mRNA and protein at 7 and 14 days were remarkably higher than that at 4 days.Moreover,the accumulation
of Il collagen mRNA and protein at 14 days post—transfection was higher than that at 7 days (P<0.05).How-
ever,the accumulation of II collagen mRNA and protein showed no significant difference at any time points
in the control group (P>0.05).The accumulation of I collagen mRNA and protein in experiment group was
not different from that of the control group at 4 days,but higher than that of the control group at 7 and 14
days (P<0.05). Conclusion:The NP cells transfected by the rAAV2-hBMP7 can overexpress hBMP7.The
rAAV2-hBMP7 is capable of promoting the expression of proteoglycans and type I collagen of NP cells.

[Key word] Gene transfection;Bone morphogenetic protein—7;Recombinant adeno-associated virus type-2;
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PP T 23 200 I G 2 A A 7 < A ) 22
Y25 DI RE B AR 1) 2 g B 05 TR 45 AR AT, 3h
P52 3 EIE S8 AR BE A A0 I A AT BE A AUE S B E
BEL 1 e 1) R 802 H S 56 vp & 3 B A 40 L A
PR Hh 55 I I 3G G RE ) 25, A ML R AL By KRB,
Zhang S557H e A 5 NEE U A 7 (hu-
man bone morphogenetic protein —7 ,hBMP7)
hBMP10 J [R5 2y 5 T 5G9 1 20 M 19 8 1 20
Ko M0 B e It 5 6 T H R R AR OG0 2 8
hBMP7 JE [H e G 2= 45 4% 40 LA 358 i 85 % 40l )
AEEE AR 0K M R AR IE . A 5T 0L o B4 2
IR A 2 K B (recombinant adeno —associated
virus—2, rAAV2) K AN AR N BMPT 4 5 AR HiE
AR, DA i B8 A% A0 ML 1) A= 230 | il G g
e A AR B2 Y | Ry

1 MR E
1.1 F 2

DMEM % %% W \PBS | Jify 2F IfiL ¥ (fetal bovine
serum, FBS) (Hyclone),0.25%  Trypsin —EDTA
(Gibco), PCR.RT-PCR i 7| & 4 H Promega 7~
A ;PCR 1A 46 PCR 51 s it I ), 4% BN
BMP7 KA H 28 1 A st | I A i st K H il
P -3 TR i =W (glyceraldehyde -3 —phosphate
dehydrogenase , GAPDH) & K J¥ 51, | /| Primer

Premer 5 #4881, i db 5 8 A 948 |l &
B FEAL 2 BYPRAHSCHE B - N BB B 7 (re-
combinant adeno —associated virus -2 expressing
human bone morphogenetic protein —7,rAAV2 —
hBMP7) S E 20 2 U JRAH OG5 -8 5k B 4 (0 5 't
#H4 (recombinant adeno—associated virus—2 ex-
pressing enhanced green fluorescent protein,
rAAV2-EGFP) (P18 1 7 1% FE 1 0 5.1x10"
v.g/ml) AR TG IE B 28 Al 4 2%
1.2 KRB A ML 4 1A S5 5 M B g

ARSI 22 7 R B B S ) A B0 IR, R
RERZ LU A 1 % 1 Beagle K, RIKEE S 220 Fip
AL, TS %5 AMI A % 0 % 1L4/5 HETR) 4
VITF4F 4 SR 20 B 2~3¢ BlRZ A 4L, o I8
HI PBS #i, # FIHRAL Y BT 2 1mm® A SR,
H10.19% ) T 280 i Jit il 7 37°C 1 15 57 4 v 9 4
4h,3000r/min #5.0> ,PBS S B0 3 K, WA E
10%FBS 1) DMEM/F12 #5935 T 40 35 5248
Bagw W 2 A MR AT 2D S

PAASTR] 66 B2 19 rAAV2-EGFP % Y R i 2 40
i, 225 SCHRIY rAAV2 Xt B 2T 4t 41 it (1 5 1 %
Ju 52 ¥ (multiple of infection, MOI) il & J5 ¥ , Il
SE TAAV2 i 75 0 B A% 410 Y ffE MOT,  Fe e )
7d 73 AR A 22 AU S OO0 BB N WA A%
Y IEAS S EGFP a1 LAiat =241 i {X
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RO R A% 3k S 5,5 G 2R 1 %) A% 400 B o S A i
3 B E TAAV2 XF R R 40 L ) e A MO, 52
55 20 LA A5 19 B A MOI ] rAAV2— hBMP7 %% 4
RBENZ AN, % BEZH LA rAAV2-EGFP 55 e R 6 1%
YR, UL Ty S SRS,
1.3 hBMP7 mRNA A4

K RT-PCR 3450 hBMP7 mRNA , 7£54 4
J& 4d\7d F1 14d 3 BSR40 0L, DL hBMP7-
F:5'~AGATAGCCATTTCCTCACCG-3' il hBMP7-
R:3' -GTTCTGCGGGTTCTTGGT -5 I F % 5l
Y1, DL PCR 4600 4% Y4 J5 56 4% 28 il mRNA H 2
& A hBMP7 JEH 350, 4n & A7 T GE 1E B 47 3 1
564bp MG AL B, A0S RNA 1Y 82 U Trizol
HALSE I RNA B 7 k47, W0 ik 47 RT-
PCR ¥l , LA R H) GAPDH NN Z, | FilF51443
5} : GAPDH-F :5'~AAGGCTGTGGGCAAGG-3',
GAPDH-R:3'-TGGGTGAGGAGGTGGAAA-5", %}
PCR 72 W1 L 1.5% 1) B s A 68 e vl vk A I o 1Rk &
BE(EB)Ye o J5 S AMAT F LI , RAEZ5H R H
Bandscan 5.0 B4 XF SR 4R 1 45 5% v 4% 4%ty 1 K JE
s m R TR, UHNKTSNSA
PR A 25 R 1Ak
1.4 hBMP7 & A Ak

K H Western blot ¥l hBMP7 5 H , 7£ 5%
YuJg 7d F14d G AL RE A2 A0 M43 ) DL AR 124 T
4, -20°CAIR B0, BV R BUR R (1, 95°C
A Smin i 5 12 . B 20mg SR 1 7E SDS-
PAGE fEH HL YK, IR 55 ERSIREFAENE I, FH 5%
It R 2 5 3 A A TR 4 4 6 P LA SN BMP7 (Santa
Cruz Biotechnology,USA) FLIE 5. v BEHT {4 4°CHiF
B, —PiLL 1:1000 #i B, N2 H B-actin H 38
B B (1:25000 #ii B ;Santa Cruz Biotechnol-
ogy City,State, USA), ¥& K= 78 3 ¥, #HAIF
U TgG (1:5000 F F% ;Santa Cruz Biotechnology)
THUER TR 2h, VRS, DABG I LA g
& IG5 (Applygen Technologies Inc.,Beijing, Chi-
na) =i, F LAS 1000 43 Hr A B 5t H i 4545

(Kodak Photo Film, City,State, USA), FlH N =
B-actin #1THRES , H Bandscan 5.0 44X R 4R
G5 L v 45 25l 1R K B AE B 25 T AR AT E A, DA
H 25 5 NS 400 L E AR 85 51 e ik,
1.5 EEZh T AR T A5 mRNA & &
R il

 HI RT-PCR ¥ £ W 5% 94 J5 4d .\ 7d F1 14d
I 55 20 FUO6E BECZH A% A0 b B 8 3 I mRNA 1
i, DAVPAG  G 5 BE A 40 B A 9 hBMPT Xt i
B A A mREa 2T | IR mRNA
e R . W SYBR Green Master Mix
(Takara, Tokyo,Japan) X7 & 17 PCR i , 2
NI 03 1, B o T T 1 45 445 B T A
FEAS cDNA 7%k 1.3 Wi i h i — 25 i 4k A5 1
K74 . RT-PCR E AR BT . B SYBR
Green 10wl .cDNA 1wl I FIESI 4 0.5l (f#
Sl Spg) JCEK 8, BC B K 20l SR AR
%, ® A Bio—Rad /£ ) Mini real-time PCR #L,
WE R — 4 .95°C Smin, 5 43 40 N5
.95°C1 55,72°C 308,56 =20 JE A h 4 50 b7, DA
GAPDH 1IN Z bRtk I 20 A T 1T
TR mRNA & 5 fF 25 B PR SR A 0 47 1 70 B
# (cycle threshold,CT) [Fl 4 2 5L X CT {8 ik 22 >k
PrifEfl
1.6 20 & RlE

R YL E 4.7 F114d, 53 51 2L 100mg/ml 9 A
IR G 0T PR 2 20 M AT T Ak, 37°CEE 4h, L
20l AN M AL A 96 FLAR , [ A AN [
W M A 2 AR UE S 20n] (FHARME S-CGAG &
WHIAE) A 96 FLAR Y, B FH 22 Sk A A6 m] B Jim
A W FE 50mg/l. — W AL (dimethylmethylene
blue, DMMB) ¢ & 200 w1, % & 1min J5 , 37 BI 7€
650nm Y FFAR A 100 G B 22 i A o T 4R e s
AR E 2t B A AT E R S &,
1.7 1 AVFDIL 2 S5t A 1 o A A

FHELISA ki T 1B e R & 1 & i, 4%
FEE 4d 7d F114d YT LE 40 AR S ) AR A 2 A

x1 1BKRE.IEKE.ZEHE S GAPDH 1) mRNA 3115 5|

F 514

LW
I AU ) 5'-AAGAAGAAGACATCCCACCAGTC-3’
T2 e s 5'-CCCGAACCCACAAACAACA-3’
GHEEZ A 5'-CCTACGATGTCTACTGCTATGTGG-3'

GAPDH 5'-ATGTTTGTGATGGGCGTGAA-3'

3'~ACAACACGCTACTGCACTAGA-5’
3'-CCGAGACGTGACTTACCGA-5'

3'-CTTAGAGTATTGCGGTGGGAC-5'

3'-TGACGAACCGAGGAGATCGG-5'
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WK 240 4y BIEC 100l A 96 fLAR 44
FEARIAEAL, 1 MBS Abr s AR T
I 25 J5U 2K 11 (Sigma—Aldrich, USA ) % W i 1F . &
T 4CHEF L%, H 0.01M PBS F10.5% Tween
20 YUk, FELL 19%4F i3 =35 F B 1h, Bk s,
PL1:1000 #y 1 . I1 78 e Dt BV P B e o Bt 1
(Sigma—Aldrich, USA) Z & T & 2h, ek )5, L
Pt IgG $ifk (Sigma-Aldrich) ZE ¥ FHFF 1h,
DL HR W IR W 1) AE I 2 (Sigma—Aldrich, USA) i
B Th, &AL A6 i 5L R B R — 2 1 (Sigma—
Aldrich,USA)20pl %% 20min, I 3M NaOH H
SR, B AR (Bio-Rad , USA) {1, #£ 405nm
AbBEBUR G EEAE , s il bR o h R A AR
AR
1.8 Siil“Aab ik

AT 6 UM N7 SE 5 20 (] 4% B[R] 5 BT 754
P R T7 22500, AL P9 AS [R] s [) 5 1) B8 b 35 o)
M &m0 ¢ 5%, git% %Mk SPSS
13.0,P<0.05 N A G L,

Bl 1 XMAYIE 7d a HH2: RHE TR AR ERIE B

RBEZ AN B 2
Ji 4d.7d F114d) B 3
X HREH)

2 HBR

WA 2H 57 G I R A% A L TE 2 ) 8% 35 LA T N
YIS LA ARTE S =, A5 R4, 1 4 1) oK L
W A RIS 22 5 . X BB A A e ' i e T R
SE0] WLRHER o BE A% A ML e & Hh sk Do, BRI Bk
rAAV2-EGFP §% 3% J5 () 8 4% 40 M Al &3k EGFP &
H(E 1), dd 3 =X 4 A AR rAAV2-hBMP7
Xof R % A0 L 0 e A MOT ol 110,/ 4D

XiF R 4 45 15F 8] 0525 A UL 564bp B BHAE 4577
R R KANK 252bp WM S 5507 SEU0 AL 7E 75 G
J& 4d.7d F1 14d BIReaE 3G S64bp 1Y H By 5%
1 252bp NS 25415 (1 2) B G4 4d . 7d il 14d
H I 25 5 2 5000 19 LB 53 501 8 4.1£0.6 5.2+
0.7 1 1.7+0.3,7d iF hBMP7 3£ [H mRNA A %} £
KR (P<0.05)

XFHE A TE B YL 7d R0 14d ¥ R 0 2% E
hBMP7 & 1B 4571 5 SEOR A AE G YL s 7d Al 14d
PRI 3 hBMP7 25 9 Rk (B 3) 55 04 )5 7d
14d H 02675 5 W2 570 10 FEUE 53 518 2.1+0.4,

AR EKFEE b SOLRME T il IR KO IOLEA

B Y JS HEAZ A0 2 35 hBMP mRNA 9 PCR HL Uk 25 R (Lanel X IR2H , Lane2 |3 (4 435 Jy 5% 56 20 e e
YL 5 B6 A% A0 0 hBMP7 25 1 3545 5 (Lanel Al Lane2 3 5 M S 86 4 4% Y4 Jn 7d Al 14d, Lane3 A
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0.4+0.1, % 44 J5 7d hBMP7 & [ & 1k B A B

[HERFIEPN i LS B2 F |
R R mRNA &2 A g L% 2, e
Ad B 5255 20 A0 B AR 20 mRNA & 6 F0 T2 i
JE mRNA & i 50 A A ¥ Gt 22 57, 7d
1 14d B 244 BE 20 B 5 38 0 (P<0.05) , SE 56 41
B 4 B ] SE < 3R 3 1t 2 W G i (P<0.05) . 1 7
J mRNA % Jt [7) 41 45 Bsf ] 5 Lb 35 M 45 B[] o507
] LA e G it 25 57 (P>0.05)

YL 4.7 14d AR BEARZ 40 I AR 1 2 0E AR
HAT AR A & i WK 3, FEOv)E 4d iR
P 22 0 A 1 R T 7R e it B 1 o A 2 (] JC W d 2
S YL R Td R 14d IS 50 2H A0t REZH WY
(P<0.05), 5256 4 Bl A& I ) SE K 2 1 3 it i T 3
H(P<0.05), T Yt 38 7 f [ 28 4% B[] L
R AW RS P e gt 22 5% (P>
0.05),

3 iFig

AW 58 UE 52 3 AL A K R -B (TGF-B) K ik
TPV 22 B DY AT BE IR A [ 2 4 e i AR, AE AR
PR BE A BE A R ME [B) 25 40 M A A R AR gt e
BMP7 M4 W H # H-1(0P-1), & TGF-B & %
I — B, RF AR 4 A R A VA T R
58 & B BMP7 J2& H i & $L1) BMP 5% 1 fE i
A AR T AR B A0 G R 1 2B — Rl A
%[510

An ZEUOH) H S sE A0 40 N BMPT7 H 211
B 7R R HE ] 285 20 20 rb DLIA 9 R AR T HE [A]

i, EORBEFTES R R RN B 5T BMPT REd2
FRBEZ AR E A 2R AR, (A AR
FHB R, AN BB AR 245 52 ME [R]85 T 75 A 38 AR T
1M 22 Y 5T BMP7 76 IIfi IR 52 B v AN HoA ml 4524
P, AR B BRI 254 T AE B0 1 B3 1) G e
J 0 T2 A2 LR R IR B A Y R TR A
LAY R I R S B v o FH 32 B RR ], R AH G 5
(AAV)J&—F Bt 1 f/N DNA 6 85, 78 3 IR YT
WFSE h 432 5 | SR B BAR Y 3L RVA U7 2 AR -1,
OANFEY R I8 90% , 5 NP5 ToAH ek |
B S 55 s @ Tz G o AR oy 24
W0 20 i ; B3t 1 MR 3 R AT DA I Fe e Rk
FHATE ; DE A 2 AAV N AR I G
ITR 25 355 55 [ B 24 o W B BIUR) (FDA) At v
HEA NG RIS

T rAAV2 BERMIEZ A, Ak
rAAV2 1E A5 hBMP7 A K 86 % 40 i (8 2844
Fa 38 rAAV2-hBMP7 , ] FH H: 4 gy R BiE 42 4l i )=
i RT-PCR A2 Western blot Jy M, & PLEE
B b hBMP7 R 4% e AR B 40 M, JF 3R ik
H hBMP7 f 1, 7ER YL )5 4.7 Fl 14d, 35 0] K6
#| hBMP7 mRNA 1y3Rik, HAE 7d B 3k 5 AH X
. BMP7 H I BEAERL YL Ja 7 . 14d K il 2] 4
FFRIA R, 5 mRNA —FE R 7E 7d iRk &
AN e 5 . #¢W] hBMP7 mRNA Eik gLy
hBMP7 & 11 9 i IR — B0, Ho 3R Gk e e 4% g 5
7d ., T FH R 7 5% Y hBMP7 & R 2 i 6 2 o+ 210
MR, B 7R Y I 24h 5 RTAS I ) hBMP7 2[4
238, T AL YL I 48h wlt mT 3k 21 43k e v g

®2 BEFAEMBAMAREZEETPEaSHE. | BEKE. 1 2KE mRNA 575 GAPDH Ri&H CT £&

(xs ,n=6)
EIEEZ T 0 Jit 178 e Jit
LYY popiiE:| SR 2 PORIsEAE] SR ALY X HE 2
) 4d 4.82+0.13 4.74+0.15 1.15+0.11 1.10+0.08 3.22+0.08 3.12+0.13
s 7d 5.75+0.09? 4.86+0.11 1.24+0.12 1.09+0.11 4.030.10% 3.24+0.09
e gn 14d 6.23+0.20% 4.90+0.08 1.3120.12 1.1120.10 4.25+0.14? 3.16£0.11

T 2 (D52 86 20 4 4% 1] ) A5 22 ) 79 79 BE %5 P<0.05 , @5 [ ][] 5 %) I 40 e %% P<0.05

®3 BEAETEANB-SmAEZARPEOSHE. | ERE. IERENEESE

(wg/10cm?,n=6 ,x+s )

ESEZ 1 e J 17 e Jt
Ly Xt R4 S Xof R 2 SR X 4
L) 4d 4.630.64 4.6120.81 1.5:0.4 1.420.4 3.5+0.8 3.420.7
He LR 7d 7.95+1.12% 5.6021.32 2.0£0.6 1.920.5 8.0£0.5% 4.9+0.4
Feie)n 14d 13.3021.62% 7.511.20 2.1x0.7 2.1x0.4 11.9£0.6% 6.1+0.8

2 (DS 56 25 4 4% 1] i) A5 22 ] 19 1 BE %5 P<0.05 , @45 [ ] 1] 5 %) B8 20 L %% P<0.05
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X [A] AAV §% Y hBMP7 3 R % 86 4% 40 i A7 fr A
], 7= A RS [) 1) 32 2 JEL R AT R bl F AAV 2
— R ESEE DNA J5 85, % U 2 40 i e A Z50 0 20 i
DB L WUE 5 A RE RIS KRR M, X — 4
T B BB A] AE AAV G EE I BE e b 2 — 1 i
(18 B 328 A B

TEARWF 58 H  rAAV2-hBMP7 %% 4 Ji5 86 1% 41
it B3 0 2R 1 2R I R R SR A i, x|
U S A e 0 TG B S R ), 5 A AT 5 5 SR
—3, rAAV2-hBMP7 % A ERZ AP E A £
5 mRNA (£ 8 5x A i, #5545 4d oW
25, WAE 7d A 14d R B A, IT R R
mRNA AL @H SEA 20 -2, m [ B8R
mRNA W T B2 57 A E 20 1 B siAn Il
R AR U246 5 % A mRNA 1928 f0AH — 3,
AN L L5 4d 8 20 2 T 78 g gt 55 %6
HEZH A LA oK IR AR SR R AE T, A e L e 3¢
K hBMP7 8 ik BE AR, AN RE I8 217 A AE HI Y
R E  TAERE YL 5 7d A 14d INHEEAZ 40 i 3k
hBMP 2 35 2] — A e m ik B i Ko, 2 DA
THEAZ 40 M P 2 P 22 0 R T 78 g i e 7 A ) S A
M.

FATHAEEET AAV (19 hBMP7 5 K 5% Y v] fig
A SRy — BT 6 AT AT 19 D7 7 Sl B8 A B R 40 e 2 2
AT R T BRIz N A )
IR AR PRI SR FER S IRYT, B
WM 7 48 0 240 PR A R I ) e, DA AR R
PR, FEAHEZE A H rAAV2-hBMP7 5 4¢ R
6% 40 M FE PR A1iE 38 hBMP7 2 1 £ /D 14d,(H
TER N I FRGR 16 DU A 15 T i — 20 9E
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