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Effect of HIF-10 expression on compatibility of
MSCs with B-TCP scaffolds*

Yang Zhang', Xue-yuan Li’, Yi-ping Mou'
(1. Department of hand surgery, Central Hospital Affiliated to Shenyang Medical College, Shenyang,
Liaoning 110024, China; 2. Department of Cardiology, The First Affiliated Hospital of China Medical
University, Shenyang, Liaoning 110001, China)

Abstract: Objective To investigate the effect of hypoxia inducible factor-1o (HIF-1a) on compatibility of bone
marrow mesenchymal stem cells (MSCs) with beta tricalcium phosphate (B-TCP) scaffold. Methods The primary
MSCs were isolated by direct adherent method. Flow cytometry was performed for validation of MSCs as well as its
differential capacity to osteoblast. HIF-1a was transfected into the third generation (P3) of MSCs by liposome. HIF-
la positive cells were screened by geneticin 418 (G418). B-TCP scaffold plus MSCs was divided into 2 groups: group
A in which MSCs and B-TCP scaffolds were co-cultured, group B in which HIF-1a positive MSCs and B-TCP were
co-cultured. The survival rate and growth curve of MSCs were observed. Result MSCs grew well on the 3-TCP
scaffolds prior and post HIF-1a transfection, maintaining differential capacity without statistical significance (P >
0.05). No significant difference was observed between the two groups in cell number and cell proliferation (P > 0.05).
Conclusion HIF-1a expression does not affect the growth and proliferation of MSCs on B-TCP scaffold.

Keywords: hypoxia inducible factor-1a; mesenchymal stem cells; transfection; beta tricalcium phosphate

Wik B35 - 2017-04-17
*IEGTE - PRPHEEEBRME IS (No : 20155047 ) 5 il TPAEEITAHE I H (No : 12013316)

- 16 -



55 3 4]

A%, % REEE RN T -1 o QO ERERI TR TS B - BERR =45 S AR IR TS
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BIT I AR A . TR E M AT
W, MRS RERL ", NTEURKET
AR AEIE YT R S AT AL, H Hy T AR
TUERIEAL TR AR RS, PRt 4 484 52 R 41
A5 ) 3 ERAR PRI M, 480175 ] ¥~ =1 o Chypoxia
inducible factor—1 o, hif—=1« ) 2 1 FhICEENEM 4 fa
AT BN e s 1, AR AU AR B 2
HERAE A ((bone morphogenetic protein, BMP-2 ), F&J5
AIMEATTAE T =1 (stromal cell-derived factor-1, SDF-1 ).
1ME N A KT (vescular endothelial growth factor,
VEGF ) } H 5% {& (vescular endothelial growth factor
receptor, VEGFR) 4%, %IHN+Z 5404 . 14
AR AT AR A B A B R . PRI, hif-1 o
T YL ) B B8 0] 78 0 T 4 S ( mesenchymal stem cells,
MSCs ) I eI i 14 e A Be i 1Y s R A A . 2
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1.1 MSCs %ML E
BLS 3 ~ 4 J8 Wistar X Bl 6 H, & & 100 ~
120 g, MfEPE, ELHEENGEEDL 23 KB MSCs™ . 4 MSCs
70% ~ 80% FH K IR, MEATEICK IR S
IR P, [RIFEDTVE SRS P2, P3ARAAL. 1 T
3 20 ASCAS: DN 24 i 3% 1 40 ) CD45 . CD90. CD14,
CD73, CD105 F1 CD34 (3Rik. N HEEESMES
P35 SR [DMEM/F12 355755, 0.01 pmol/L HIZEAKA,
10 mmol/L B — HilBEMRAN, 50 pwmol/L 4E/E % C, 10%
HaA- 13 (fetal bovine serum, FBS ) | 553#iE4 7 W& 21
M, PR Y sE v,
1.2 Hif-1 o BRETEES

I IESZ A AN (RT3 DHS o ) 788 peDNA
3.0-HIF-1 0. —eGFP ( ASLE = fFF, AN HIF-1a ), %
JRE /N i 4t ) B i B A5 A0 TR AR AR SRRSOk, R
B D E I 2 DNA MR B J 46, DNA 4l &
260/280 1.7 ~ 1.9, B A —20°C UK & HARLE. IrA
% & K% TaKaRa 42 9 28 /)W 7 o R H AR 5T 44
Lipofectamine ™2000 pcDNA3.0-HIF-1 o —eGFP IGiy.A
BEYL S MSCs™, FEYL 61 - A0k >80% TL4 . UL

JEE] 4 h (DNA AR B A (weg/pl)1.00 : 1.25,

1.3 MSCs #HLEREMIE ( BR®EREE)

F I e e a8 h Jg B R A b A B fE S R
( geneticin, G418 )ik , FZHe ok 200 mg/L, 3~5
KRB 1 RETH G418 WTf . i 7 d J BREGH
TR, B0, HlE 1000 4~ /ml B PN . K53k
P A BT 96 FLAR, 96 FLAR il S bk 2 —HiE
HMEEALIN 0.1 ml AN HUAERA2REFRE (11%FBS) ;
551 HEREFLIN 0.1 ml 4AAREE 5 55 2 HEREFLAN 0.1 ml
HMHEROTTRA G, Al 0.1 ml ZHMEEW, A
FNE 3 Herb s RS 3 HERS) B A0 B P I ER 0.1 ml
IAENES 4 HeAL 5 DASEEHE, feJa 1 HEREAL P
9 0.1 ml BT 2 REME PR CA A
YNREAYFL, dRSEREFR, BEEER AN G418 & A Tk
TR, FHRKWE, HER, B
KEEFRAS MR35, N BCE 75 5 o0t A 1 B 3R
( DMEM/F12 $53:%E, 0.01 wmol/L #1ZEKHS, 10 mmol/
LB - H MmN, 50 wmol/L 4E/E X C, 10% FBS)
FFRHAT R AN S, PR R AN
1.4 H@&o4dE
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HIF-1 o —eGFP Jii b7 £& 2 % 44 19 MSCs 41 s (B 41 )
%3, 5 B -TCP SCHRILRE IR e WA 4N A A= 1 A
B AL
1.5 45 B-TCP XZ24t53

B-TCP 3 22 #+ #} o T i & 1 K 20 mm x
15 mm x 15 mm K/, A HUREHCT, SRS R KE
. AL, BET 15 ml B0, 1000 /min
B0 Smin, 7 LI, GG tma i, g
AN 2.0 x 1074~ /ml, FEFPEHI Y B -TCP 3%
AL AR ST R A SR R . R,
RSN - MR SRS FRIL, CE F] 37°C . 5%
AR CO, ST ORI FEAE TR R, W LR
1.6 HFARBREWE

IAERD B -TCP 3248 1 JEG Xt IS B RE A HEA T
FLBEIES, PBS WkJa I 2.5% B9/ R 4°C R EE
Lh, BREEFREIBK , GRS T RIEWIE)S , HiiH
B Mg,
1.7 RFBIME B-TCP X4 i iE ML

K 4%, 6- Bk -2- O 3k m g (47, 6-
diamidino—2-phenylindole , DAPI Vo MG YL ek B -TCP

.17.



R BREE 2 Ak

o 28 %

AR 1 x PBS Bk 3 UG 4% HE[E E 20 min, PBS
Mk 2 Y, FH 100 nm Y DAPI ( sigma ) ¥R 4L 40 A%
2 min, OG0 MBI A, BAHE AL BEDLEE
ERREA AU IRRE RKF, ZERBER AR X
B S A AZ S, SR 5 FE A L 1 2 L/
BT AR T R
1.8 ZHAEIE AN

SRH 3-(4, 5- ZHISLwEmE -2 ) -2, 5- 2R3y
AR EREE (3- (4, 5-dimethyl-2—thiazolyl ) -2, 5-
diphenyl-2-H—tetrazolium bromide, MTT ) ¥, B-TCP TR
FAER SR T 3 x 10" 4 fem® ZEEWFE, JoH PBS
VeV, FRTE MIT (sigma) W (05mg/ml) H1EH 4 he
ZJ5  FEBR MTT I, in A S5 1) — HESEAN( dimethyl
sulphoxide, DMSO ), flXEH#RH 10 min, DAAMESIA,
IR R L@, 200 ] TR E T 96 FLAR N
I FHBEEARASCI GE 7E 570 nm A8 H WG REE
1.9 SitEHZE

Bs R SPSS 19.0 Geit 8k, B REA
Wilcoxon BRFIKGL , P <0.05 NZEFAS 45 L.

2 #R

2.1 MSCs FEFNE
JRAR A0 M 2 P 24 b 5 2 R o G BE, I BE S
MSCs SRRk (WE 1), 1 ~ 2dJ5, diHenT
RN GG B A, A2 KRIE,
MRz 124, R, /A 1A, 2 ~ 4d
&, MMEFER, RaBsgiERRER, S5HALL
Mz im s (IR 2), BigR 4 ~ 5daffe—18,
22 {HRREMERMBESUINGEEESER

it X A L T A T 235 SR R W P3 AR Y MSCs
#ik CD90 (95.5% ).CD73 (95.4% ).CD105 (97.9% ),
FHAARFIR CDA5(1.2% ).CD14( 0.6% ).CD34( 0.4% )
BRI MSCs 2 UH 5 S (AR G SR 3R Ja
REAE L7 5 o R 4 (LR 3),

2.3 Hif-1a #$/5 MSCs L IEE L E R
Rix

FaERE YL Hif-1 o B9 MSCs 5B S0k g i
YL, WIS YL IS Y MSCs AR R TPE (LA 4),
Hif-1 o BRI YL 12 h o] BRI A (5 9 Rk,
24 h JE ] WEROHEE, 48 h S BHTEAIIE &, S nm i
s (WL S) 5 72 h IR 9B WS . FE i s

B 1 MSCs ### 24 h 2R HER

&2

B3 MSCs MIFESAMBAEl (HRLRE x100)

] DLAA AL AR N AT AT GFP 31k (LI 6 ),

2.4 HEXZHEEFEKH MSCs BEFEWRER
FEREFE 1 R B S T XA AT UL A0 i s BT A k1)
FI, (PIRIELF, —SERAEAE I, AT TS AR
fLBRZ I, A RKBAF, v WA SRE I T LB
PIEE, FE LA RIS (DL 7).
2.5 Hif-1« #487/5 p-TCP %% MSCs & i&
4 R EY EL B
Bl & 15 AR 0 E] A SE K B -TCP S48 AR K
MSCs HEH WG 2, 7E355% 3 d P4 B 1Y 2
B2 UL 8 ), B4E Hif-1 o $5YLHiJ5 MSCs 7£ B ~TCP
A AR R 2E R e ST L (P =0.725 ),
ULIE 9.
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HAT, K845 R4 R AN T 3248 MSCs
DL AR R B AR YT B SR i fd: © BEHNIA 4%
W5 & UE BH R FH 99 K B S 4056 MSCs AT s 57 1L/
M 8 A R DR YR B B i A BE A R i T
A= ¥ LUCARELLI 8 AW FH [R) Ff S 0 B 45 ik o+
20 FfL R & 7 /AR ISR FEABIRYT 3 em Y FEHE B
B, TEARIG 44 A B FETT I B A S0 R T R
i 42.8%~54.1% WIHTBIE L 5 LI 53¢ AR 5E45 1 25
1, W B -TCP B4 BMP-2 L PME M 1 g 15 1] 78 )5
THMLAYT KRB B i, BETT 16 JE BB 2 210 it
ST R BB TRY T AUB B T S, B SR T
T/ SRR (39.95+8.55) %" ; HE 25 A ffi F %
FLIR - FEIE O TRILIRY) | BERRES H /KR & BMMSCs
FUE & i/ 8 1l J 3B T 4 6 mm x 10 mm JB
B, ARJE 12 8 SR BGIRYT AU Y A
PROSECKAE 5155 HUEATER FH & RO NER / FEmk
JRATERA MSCs & & ML/ M W n] 315 e 2 H oA
RIS  KIM SR, EIRKLE ¢ RO
Tk — WEPR =45 HE A R LT 48R A I LA )2 MSCs FIEE 240
N BMP-2 (95 G MR SERT B B e e A
TERISERIZE R, LIU 2 NIORIFSE R, 9K IR A
I B L~ FLRRERA A HE T4 f s 41 A BMP-2 JE[R)iG
J7 8 mm KNG AT )1 A T AR B R R
H (L77£0.11) %, H/ANTRHAESEHAN BMP-2 1)
XTHRAL, S B0 PRI (252+£033) %", B
BIRYT AR SR AT RS2 20 A R B4 R B in 40
(R A W T P AR BB I Tl Hif—1 o A FE R DR 5 55 110
HM, W VEGF, BMP-2 X7 A S, it
ATRAE K Hif-1 o 5IARSHALANT BT,

Hif-1 o % 4% 5 H AN P 752 5 A0 HL S A AR 3
FETFHAT IR ZAANEN T, HEARE R Hif-1a
14 e] ARESE B I 7, RaBEAR
Je B T 9 2 T VR R DR T 2% o 1T FL Hif=1 o RERZ
A T A r A i, X S B AR IR
TER e 2 e e O P R Tk e S I S L S N TP REA S
TEB Hif-1 o # YL HT IS MSCs 19 40 4 01 2E 9 1%
WAL, JEE 5 AR Z R AR R IR A Z B 5
7 L3880 3 g SR AR 2 9 3 o] LA 3k 107 S 2 5 G 1)
kRIS, PR ARG 1 vk A A N T 2

AT

AW 5 0 Ja PR VEAE T HOUE 52 Hif-1 0 7% 94 19
MSCs F THRG SCANBT T B v A7k, AR
T db— LIRS
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