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[Abstract] Objective: To evaluate the differences in gene expression of human dental pulp stem cells (hDPSCs) af-
ter osteogenetic induction.. Methods: hDPSCs were cultured by explant method and the capability of multi—differ-
entiation in hDPSCs was identified. The gene expressions were evaluated by microarray assay and quantitative real —
time PCR after osteogenetic induction. Results: hDPSCs could differentiate into osteoblasts and adipocytes. The mi-
croarray assay revealed that the expression of 1284 genes were upregulated or downregulated more than twice after
osteogenetic induction. Of these, the transcription of osteomodulin (OMD) gene was upregulated by fifty times.
The results of qPCR indicated that the expression of OMD was gradually increased during osteogenetic induction.
Conclusion: The osteogenetic differentiation of hDPSCs is regulated by multiple genes. OMD is one of these genes,
and its expression is time—dependent and coincides with osteogenesis.
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L1 F2H DMEM KRk R A 6 4 1
T 55 % % K (Gibeo, FEH) ;5 GeneChip Scan-
ner 3000 7G 3 4 1¥ ( Thermo, 3& [# ); Trizol A&
RNA # i 7 (Invitrogen, € [E); NucleoSpin
miRNA if 7| & (Macherey — Nagel, & [F ) ; Affy-
metrix Primeview Array its B (Affymetrix, € FH) ;
PrimeScript RT Reagent Kit with gDNA Eraser i
#5538 F) & . SYBR Premix Ex Taq PCR i 7 &
(Takara, H4%) ; ABI 7500 Real Time PCR ¥ (Ap-
plied Biosystems, & H)

1.2 hDPSCs Wi L& mfEREE.
I 18~20 % £ 35 PRI I Wit 57 2 1717 4 5% 114 6 2 fi e
AUER AR B 2F . el e O 2P B, 2 BRAR R
1/3 74, ] PBS Bk 3 WL b, 35 i £ 0.5~
1 mm® /KA AF 10 em K 3R ML, 1) 55
FEIMLAPA 10 mL 58 4235 37 5k (& 15 06 JIf 4 1L 3
100 U/mL# % % .100 mg/LEEH F) . HF 37 C.,
5%CO, fHIR I FRMh ISR F 4 3 d il . 5
AN 2 80 VoI AR 4% 1 2 2 L ARA L 52
55 BT hDPSCs A% 2~3 1%,

L3 N+ a0 %

1.3.1 WEIES K hDPSCs i 5 40 i & . L
2X10° N/ FL I 3 BERE AR R 6 fLAR . el
A0M R OH e E s S W (58 e B R R b
0.1 pmol/L M %€ K #, 50 pmol/L 4 4 & C,
10 mmol/L B— H i W2 #h) 55 7% . X B 20 240 g X
MsERRE IR SR . WSR3 a5 5 37 M. PBS
THUE. 40 Z PR E 15 min J5, PBS i3k 2 K,
BALIMA 40 mmol/LA PG KL LW, = T
20 minf5 . PBS 1§ ¥k 4 ¥, {88 05 T WA 1k 45
W IE .

1.3.2 JfRIES 1§ hDPSCs 4 KL A& & 100%
IR S 56 2H 20 O 4 O 5 U A TR (58 A B FR AR
10 mg/LBEE % 0.5 mmol/L3— % TH—1—H
LB RS 0. 2 mmol/L M| B LB 1X 10 ° mol/L
ML FEAR AR ]G IR 2 d R USR5 T I B (58 4
FRIEPE10 mg/LIRE F) .1 d J5 R E 75 S| A
W, AN G I 5T 3~5 AN JE T, 0k BEZH 4t A A 58
R IR AR IR . B R W IR AL, PBS
Ve, 4% Z R EER E 15 min J5,PBS Wk 2 K, &
FLIN 1 mL JEE O o8 1 h, HI 70 % £ B L 3 K
Jo IO T WS 4

L4 JERERKES R 0 R 2 AN R 5

MR EES 21 d J5# hDPSCs, {fi 1] Trizol #2 M ¥
ZHA0M A RNA, J NucleoSpin & #) & 4li b RNA,
I 500 ng RNA #47 cDNA & B4 B o # RE 5
1 Affymetrix 85 i 45 C iR 46 " 22 38 &b 1 16 ~
18 h, BEYEENEFIF AR KL E T Gene-
Chip H#i{X L. # A Robust Multichip Anal-
ysis (RMA)BIE AT S0 IE FbR A6 AL 28, B A5
S AL log2 RMA {5 5 5 B J5 47 58 it 40
#r.

1.5 St E R PCROWES 2 U454
WHREMBLEIE S FEEL 0.7.14.21 d B4
M, FH Trizol 2 40 MO IF P2 4045 5 mRNA, i H
PrimeScript ¥ % 5% i 7| & K 4 DNA, X H
SYBR JZ Wi f& %& ., £ ABI 7500 Real Time PCR ¥ |-
PEAT N . SN E N 295 C TR 30 5,95 CAR
P 5 5,60 CHHE 30 s, 40 MEH, T8 H 51
Wrnge 1 s . R 22T H A9 3E R ARG A
Rk,

£ 1 qPCR 59551
Table 1 Primer sequences of qPCR

7| BIMIFHI(57—>3")
ALP IE X4k 5—CCTTGTAGCCAGGCCCATTG—3
= X4 5—GGACCATTCCCACGTCTTCAC—3
OMD  IF ¥4t 5— AGGCTGTGTCAGTGAATGCT—3
& X 5— GTTGCTGAATGTGCATCGGA—3
B—actin IF Xk 5— TGGCACCCAGCACAATGAA—3
% X4 5—CTAAGTCATAGTCCGCCTAGAAGCA—3

1.6 Git## KM GraphPad Prism 6. 0 #{}
AL PRI ARG L) s Fon, MR 5K 4
B 0] 34 85 L AR FH BN B REA Y ¢ R 30, i P<<
0.05 /R 27 A GiT# 2 L. HHEE R b5 1k ab
IS 0984 & JH Moderated t— test #4748 11 7% 41
BT s 2 S AR 3K HE DR 1) O 2 s o4 2R - 55 % BRZE A LG, 52
6 41 3 K 3 3K (19 A8 1B F5 20 (Fold Change) =2 B{<C
0.5,H P<0.05,

2 4#£R

2.1 hDPSCs A KGO RIE B F W% RAUR
HA PP E I hDPSCs, #5157 3~5 d I 4 21 8k Ji] [l
il S A7 40 L7 L 10~ 14 d i 4 0 e S B ol 9 B2
M WL las14~21 d B R o 40 38 45 7 41 21
Jei ] 25 90 365 R 1 2] 5 2H 2R B A e 114 IX I PT DL o B
TR WL 1, AR AR FE 5] B A 25 608 T mT Ol 4
il B KMIE ] 22 B (ZiERIE i 45T, i
[l 200 LIRS B G, 1 4 S B b, S e R HE A



HEEBE 25T 2018 4F 4 A 59 34 B4 4 )

377

= i > . -
la: ok RALHIEIEFE 10 d R A EAK  1b FRF B e B A
T T BLRE T

B 1 hDPSCs FLH: 3

Fig. 1 Characterization of primary hDPSCs.
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Fig. 3 The cluster graph of differentially expressed genes.
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Fig. 2 The osteogenic and adipogenic differentiation capability of hDPSCs.
R 2 hDPSCs M i 5 9 B A 1340 45 21
Table 2 Partial results of microarray assay with regard to the genes expressed in hDPSCs during osteogenic induction
FPH 1D F A TR Bk H K 44 /%
1734 DIO2 deiodinase, iodothyronine. type [l 93.71
4958 OMD osteomodulin 58. 17
347 APOD apolipoprotein D 41.38
1831 TSC22D3 TSC22 domain family, member 3 36.67
1281 COL3A1 collagen, type [l , alpha 1 18.18
3485 IGFBP2 insulin—like growth factor binding protein 2 18.11
50964 SOST sclerostin 6.96
153830 RNF145 ring finger protein 145 0. 44
3084 NRG1 neuregulin 1 0.11
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Fig. 4 qPCR analysis of the expression of relative genes during os-

teogenic induction, ( ¥ P<C0. 05, compared with the con-

trol group)
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B IBAE B, b A 21 /> 4 B A1 56 BT AR DG 5E X L B
8 TGF—B AHCHEA .
TR — A m R IR OMD E P A iF
5L % A qPCR 2256 OMD 5 81 5 12 B8 (alkaline
phosphatase, ALP) 3 A 1) 3 i5 & #5017 X .
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g U9 s o A 2 BT AR { A N Ml L
hDPSC 5155 7 d J5, ALP mRNA 7K g 2 3%
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NI 28 S R R L A Rl REAE b A o AR rh k45 R AR
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WA B T 1 i hDPSCs W5 43 16 ¥ B 1 I 45 9
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