DOI:10.19405/j.cnki.issn1000-1492.2016.08.010

* 1120 * Acta Universitatis Medicinalis Anhui 2016 Aug; 51( 8)
12016 —6 —22 14:44:58 > http: //www. cnki. net/kems/detail /34. 1065. R. 20160622. 1444. 020. html
HIFd
da( HIFH ) HIFd «
( DPSCs) HIF o 6
. HIFd o
DPSCs; 3 DPSCs DPSCs HIFd o
N HIFd o mRNA
MTT ; ’
qPCR . Western blot HIFd« DPSCs 1
° MTT DP-
SCs - qPCR  Western blot 1.1 DMEM ( Gibco )
HIF o HIF o DPSCs (FBS) ( Hyclone ) s HIFd o
(P<0.05) . ( Abcam ) ; qPCR ( TaKa-
(P <0.05) (P< Ra ); PVDF Invitrogen )
0.05) o HIFd o DPSCs .
1.2
HIFA o DPSCs; 1.2.1 Lenti-MT. Lenti-WT  Lenti-
782
i LacZ HIFH« ( wild
A 1000 - 1492(2016) 08 — 1120 - 05
type HIFdoa WT) HIFd«
( dental pulp stem cells DPSCs) ( mutant type HIFd o MT) : 402 ( Pro 402)
( Ala 402) 803 ( Asn
DPSCs 803) ( Ala 803) 564 ( Pro
| 564) (Ala 564) .
d o ( hypoxia inducible factor 4o HIFH ) peDNAG. 2-WT peDNAG. 2-MT BP/
LR Lenti-WT. Lenti-MT
HIF-1
LentidacZ, o
> HIFda 1.2.2 DPSCs
3
o 1
HIFd o
4 5
( vascular endothelial growth factor °
VEGF) DPSCs
HIFda  VEGF DPSCs ° !
1.2.3 HIFda DPSCs
2016 —05 - 04 ( multiplicity of infection MOI) DPSCs
( :31501103) 3 2x10°/ 6
MOI 2.4.6.8.10
230032
o MOI
mail: wangylah@ sina. com MOI °



Acta Universitatis Medicinalis Anhui

2016 Aug; 51(8) « 1121+

1.2.4 MTT DPSCs

DPSCs 96 2

5 6
Lenti-MT

5 mg/ml

LentiHLacZ. Lenti-WT
o 7 d
20 L 4 h
DMSO

MTT
150 wl 30 min
o 490 nm
o 3 o
1.2.5 qPCR HIFda
( VEGF.SDF4 .Ang2) mRNA
N DPSCs
o 0.25% 1 000 r/min
5 min
2 x10° 6
o 60% ~T70%
MOI
DPSCs Lentid.acZ/DPSCs+ Lenti—
WT/ DPSCs- Lenti-MT/ DPSCs. 0.1,
4.7.14 21 d o TRIzol
RNA DNA
260/280 1.7 ~1.9 Invitrogen
¢cDNA -20<C o
PCR PCR
Ct Ct
B-actin Ct
RNA 3
o ACt = Ctypy, — Ctg,ue AAC
ACt - ACt P
1.2.6 Western blot HIFHd «
( VEGF.SDFH | Ang2)
0.1.4.7.14
200 pl
15 min

° 4 °C.12 000 r/min

RNA

qPCR

qPCR 21 d

. 2 ul

10 min. BCA
30 uls 10%  SDS-
PVDF . TBST
3 10 min 5% TBST
4 °C o 2 2 h
TBST 3 . DAB N o

1.3 SPSS 17.0

2
2.1 DPSCs 7d
o MOI =10
pfu/cell 90% DPSCs
o 1,
1 x 500
A: ;B: LentidacZ ; C: Lenti-WT ; D: Lenti-MT
2.2 DPSCs
DPSCs 1~7d MTT
LacZ MT WT
( 2). HIF o
o MTT DPSCs
HIFd o
DPSCs B
1.0 r .
—A— Lenti-MT
- Lenti-WT
0.8 Lenti-LacZ
0.6 |
®
N
o4t
0.2
0.0 L— : : : : : :
1 2 3 4 5 6 7
KRR (d)
2 DPSCs
2.3 PCR
Lenti-MT DPSCs 1 HIFd o



° 1122

Acta Universitatis Medicinalis Anhui

2016 Aug; 51(8)

mRNA 7d

14.21d o VEGF 4
o Lenti-MT HIF- Lenti-MT Lenti-LacZ 2~3 (F
la Lenti-WT 1d 7d =3.329 P<0.05)( 4 A). SDF4 4
21 d mRNA Lenti-MT Lenti— Lenti-MT Lentid.acZ 4 ~5 7 10
WT 1 (P <0.05) Lenti-WT HIFda ~15 (F=6.231 P<0.05)( 4 B). Ang2
mRNA o LentidacZ 7 - 14 Lentu-MT LentidacZ 20
HIFd o ~30 (F=2.457 P<0.05)( 40C).
4.7.14.21 d (F=6.167 P Lenti-MT Lenti-WT
<0.05) . mRNA (P<0.05) .
LacZ HIFd o Lenti- 2.5 HIFd« DPSCs
MT Lenti-WT 0.1.4.7.14.21 d
o 3. Western blot o
1 VEGF  SDF4
21 . Lenti-WT Lenti—
MT VEGF Lentid.acZ
(P<0.01) VEGF Lenti-MT
Lenti-WT (P <0.05) SDFA Lenti—
MT Lenti-WT o Ang2
4 7 ~14
Len—
ti-WT Lenti-MT LentidacZ (P<
0. 05) Lenti-MT Lenti-WT (P<
0.05) 5.
3
) 100
A: HIF4 o mRNA ;B HIFHd o Lenti-MT ° -
1" P<0.05 200 pm
’ o
2.4 HIFd« DPSCs mRNA
3  ( VEGF.SDFH . Ang=2) °
A srowr P o gwr €50 Owr
b % 30 | = Lacz ol
Z Z 0t Z
% E %
= ' §
0
N [ (d) I (d) IR TE)(d)
4 ¢PCR DPSCs
A: VEGF; B: SDFH; C: Ang2; Lenti-MT 2" P<0.05

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



Acta Universitatis Medicinalis Anhui

2016 Aug; 51(8) « 1123«

Lenti-LacZ Lenti-WT Lenti-MT

VEGF

SDF-1

Ang-2

GAPDH
0 14 71421(d)0 1 4 71421(d)0 14 7 1421(d)

5 Western blot

13

Tirino V. Paino F' dAquino R et al. Methods for the identifica—
tion characterization and banking of human DPSCs: kcurrent
strategies and perspectives J . Stem Cell Rev 2011 7(3):608
-15.
Rey S Semenza G L. Hypoxia-inducible factord-dependent
mechanisms of vascularization and vascular remodelling J . Card-
iovasc Res 2010 86(2):236 —-42.
Kaelin W G Jr Ratcliffe P J. Oxygen sensing by metazoans: the
central role of the HIF hydroxylase pathway J . Mol Cell 2008
30(4) :393 -402.
Manalo D J Rowan A Lavoie T et al. Transcriptional regulation
of vascular endothelial cell responses to hypoxia by HIF4 ] .
Blood 2005 105(2):659 -69.
Gronthos S Brahim ] Li W et al. Stem cell properties of human
dental pulp stem cells J . J Dent Res 2002 81(8):531 -5.
Liu T GaoY Sakamoto K et al. BMP2 promotes differentiation
of osteoblasts and chondroblasts in Runx2-deficient cell lines J .J
Cell Physiol 2007 211(3) :728 -35.
Jain R K Au P Tam J et al. Engineering vascularized tissue
J . Nat Biotechnol 2005 23(7):821 -3.
Blau H M Banfi A. The well4empered vessel ] .
2001 7(5) :532 -4.

Nat Med

Olsson A K Dimberg A Kreuger J et al. VEGF receptor signal—
ling-in control of vascular function J . Nat Rev Mol Cell Biol

2006 7(5) :359 -71.

Street ] Bao M deGuzman L et al. Vascular endothelial growth
factor stimulates bone repair by promoting angiogenesis and bone
turnover J . Proc Natl Acad Sci USA 2002 99( 15) : 9656 —61.
Mitsiadis T A Feki A Papaccio G et al. Dental pulp stem cells

niches and notch signaling in tooth injury J . Adv Dent Res

2011 23 (3):275 -9.

Yan X Qin H Qu C et al. IPS cells reprogrammed from human
mesenchymal-ike stem/progenitor cells of dental tissue origin

J . Stem Cells Dev 2010 19 (4) : 469 - 80.

Huang G T Gronthos S Shi S. Mesenchymal stem cells derived
from dental tissues vs. those from other sources: their biology and

role in regenerative medicine J . J Dent Res 2009 88(9) :792
- 806.

On HIF4 « gene in promoting the

formation of blood vessel by DPSCs in vitro
Deng Lifang Zhu Youming Wang Yinlong

Key Lab. of Oral Diseases Research of Anhui Province Hefei
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Objective To explore the function of HIFd« gene in promoting the differentiation of dental pulp stem
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cells( DPSCs) into blood vessels in vitro. Methods HIF-d o gene was mutated. The lentiviral vectors of Lenti—
WT Lenti-MT and LentidacZ were constructed. The DPSCs were cultured and treated with three lentiviral vec—
tors. Then the cells transduction efficiency and the expression of target gene at the level of mRNA and protein were
detected. The influence on cell proliferation from lentiviral vectors was detected by MTT. After transduction RNA
and protein were exiracted the expression of angiogenic factor was detected by qPCR and Western blot. Results
MTT showed that there was no effect on DPSCs proliferation from lentiviral vectors. The results of qPCR and West—
ern blot showed that HIFd o gene was located in cell nucleus expression of target gene was detected at both mRNA
and protein level. After gene transduction expression of angiogenic factor at the mRNA and protein levels was sig—
nificantly increased( P <0. 05) . The formation of blood vessel in Lenti-MT and Lenti-WT groups was better than
that in LentidacZ group( P <0.05) and the best result was found in Lenti-MT group ( P <0. 05) . Conclusion
HIFd « could promote DPSCs to form blood vessels.
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