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Expression of BMP-7 gene modified bone marrow mesenchymal stem cells in the

kidneys of mice

WEI Jing, YUAN Fa-huan, ZHOU Jian-feng, HOU Wei-ping, LI Fu-rong, HUANG Yun-jian (Renal Diseases Research
Center, Department of Nephrology, Xingiao Hospital, Third Military Medical University, Chongqging 400037, China)

Abstract: Objective To investigate the expression of BMP-7 gene modified bone marrow mesenchymal

stem cells( BMSCs) after mice were exposed to ®Co gamma ray. Methods The recombinant adeno-associated

virus vectors encoding BMP-7 (pAAV-BMP-7) were constructed with the technique of molecular cloning. The

recombinant expression plasmid were co-transfected into HEK-293 cells with pHelper and pAAV-RC by calci-

um-phosphate precipitation method. Recombinant AAV viral particles from infected HEK-293 cells were used to

infect BMSCs. The infected MMSCs were injected into mice through caudal vein after the BALB/¢ mice were

exposed to 8.0 Gy “Co ~y ray. BMP-7 expressions were observed by immunocytochemical staining in the kid-

neys of control mice only exposed to y ray and mice transfected with BMSCs or BMP-7 gene modified BMSCs.

Results  The recombinant AAV vectors of BMP-7 gene were constructed and expressed in BMSCs successfully.

The infected BMSCs could lodge in the kidneys. Conclusion

These genetically modified BMSCs might be

used for further research on gene therapy of renal diseases.
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1.1 ##

AAV Helper-Free System ( pAAV-MCS vector, pAAV-GFP
vector ,pAAV-RC plasmid, pHelper plasmid) ., HEK-293 4f Jifg 1
XL10-Gold JEAZZS M ik B Stratagene 2\, E. coli DH5o [ &5
AR BMP-7 JE P3R5k R AR 52 46 % AR A7, BRI PEAZ R N Uit
Hind Ml \Sal 1 }% T, DNA Y& 7, 4 [ TaKaRa 27 , i 4l 5k
N & AR IR & H Omega 20 R, Hj %5 BRI
BRI A SR B, DMEM/F12 853536 G 4= M3 W A
Gibeo /471, AR (16 B B M H0 46t 2 C I 4 Sigma 2
] , anti-mouse CD45 . anti-mouse CD90 I H Biolegend 73 ) , anti-
mouse CD34  anti-mouse CD44 14 [{ AbD Serotec 2\ H] o

4 ~6 JE# BALB/c /NEL 60 H &R 18 ~20 g, M MER
PR, ey A A SR sh Wyt
1.2 ik
12,1 #54F BMP-7 FE R B4 AAV 2R iy ) 22 #
PAAV-MCS ¥ A XL10-Gold J&3Z 4N, & BMP-7 JL [ 14 f5kr
LM LI T A E. coli DHS o, 3 3R F E AN HH RN
LB} gk 37 CRIZUR G BB 97 o Fi 8 2l Boks /) il 2
G UL B AR FORE, F Hind 11/ Sal 1 XUREVIH 1k, 285500
BEBE LUK [ 4.7 kb B9 T BEAT 1.5 kb ) BMP-7 ¢DNA
JBe KAL) R BeSE B IR G I T, DNA 2 45
16 °C [ 4 ho B FEHEF= e A XL10-Gold B2 2540 1L, 157
AN HR RN LB R FREEp i1, 3 FOk:, 15 3] pAAV-BMP-7
KL, 28 Hind 11/ Sal T XURFYI%E5E
1.2.2 rAAV-BMP-7 il 4% A HEK-293 4Hff1 3 x 10° T
HAR 10 em SR SEHZH IR BRI K pAAV-BMP-7 |
pAAV-RC pHelper (¥ JE 1 1 ng/wl) & 10 pl MABELE T, 5
fMA 1 ml0.3 mol/L CaCl,, #8%). fMA 2 xHBS 1 ml F5—
LA AN L3 103 ml DNA/CaCly i &%), 2 AT R
5o I im A DNA/CaCl,/HBS & + HEK-293 4 fifu$% 37
LA, 4% 3450 438z DNA B, X B2 i 2. 03 ml PBS F
FrfR L, 5557 6 b J5 , BN 10 ml B f ) DMEM A= 85 55 38
HRZEAE 37 CHEE A TG IR 66 ~ 72 ho BE R4 MG I
M AR B TR T 1S ml OB T, AT 4 IVKER( =70 °C)
HUER (37 C)PEFR , BFUCFFEE 10 min, BRI S5 AR A T/ LAY
Jig. S5AUE R 10 000 x g #5.0> 10 min, WCHRTHE 1 .
1.2.3  BMSCs 73 B35S (1753 00k B i =40 B 43046 T i
4 ~6 Ak BALB/c /N, BESUALSE, 75% LB S min, O
AT B/ BURCE AR E, 0. 01 mol/L PBS [z &2 w5
R, T FC BT BB, A 0 A N T A BE G R I A SRR Per-
coll ZH 357 B ,2 000 1/min 5.0 20 min , W A ] 1 15 )2 40 it
AFB—B.0E N, IFHITER 0. 01 mol/L PBS PEik 2 U HE FR MK
FR A, PR AR 1 x 10° ml ™" ,37 °C 5% CO, iy Fi i

MIREFRAE AT R 3R, 24 h 5 &R B, Fralil K % 80% ~
90% B HFATIEAG . BUAROIRAS R AP A5 3 AR ML, 22 20 i ik 5]
T0% FeAT IS IS 75 5 70 AT LE 5 . % 3 AR MSCs 1A%
80% Ze AT, AL JG BE AL 5 x 10° ml ™" f) S0 i B I, L 50
ML, 53 FITC FRid F9T B CD34 ,CD44 [ CD45 .CD90
Pk, B 4 CHDEIE 30 min, PBS 4 2 ¥k, i X403
1.2.4 rAAV-BMP-7 % BMSCs  HUE KRS BRAFHIES 3
AU, FE AL 5 x 10° A AU AP T 12 FLIS R AR, 5 40 ik
F)70% ~80% il I, FEALAS IR E Sy 4 mmol/ L F2 K IR FI
1 mmol/L (i T IR, RS, 8592 5 ~6 h J& , il 9 56, A
1.5 ml FGR S 18% R4 L3 (149 55 77 FLF1 rAAV-BMP-7 5 #:
SEAAR 0.5 ml, AREEIE 7 48 h, e b 7 ) A Il BMSCs
Fih BMP-7 (00 THRAE LR
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24 S IR, BT R BENL A 3 4, B 20 L DR G %t HE2A
WS IS 1 /N R DK A PBS 0.5 ml; QB4 RS Al 2 : 1
S /N #IK T S5 BMSCs 0.5 ml; QB4 58 A 4 - IR 45
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FEDH B R AR DG B, 1200 B 1T LA Rl % Y BMSCs,
W AHMIRS A AR N IS, AT A B0 PR o A B 3 A, ik —

LRy AAV AR5 IR BN BMSCs 1077 IE
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