5537 B 22 EUNEE O I NI I Vol. 37, No. 22

2015 4E 11 A 30 H J Third Mil Med Univ Nov. 30 2015 2267
. -
DOI: 10. 16016/j. 1000-5404. 201503177 'LA%-

oML RS NP BE TR XS N oF T 4R85BS E R

® BB 2N %X H.4%K F (401147 & PR, T PRERI KM E 101 B2 b iF Wi R, D s 5429
PREFE R S 0w, HARTT S AR T 0 A Yy e TR E SR =)

[BE] HAY #EaEsESI AT T 400 (human dental follicle stem cells, HDFSCs) F1 A\ 7 #&
T4 (human dental pulp stem cells, HDPSCs) L5535 % , #/15% HDPSCs % HDFSCs 38758 | % & /1L i)
YER. Jiik ORI B0 R 9 20 U1 A BB 1 L S e 41 Ak 5 vk L =X 4t B R DA B 22 1) 35 3 O 1 %
HDFSCs #1 HDPSCs #F 4743 55 . 35 9% . K E; QXK o0.4 pum LM Transwell /N3 4 2 HDFSCs Fi
HDPSCs {R4MEEEFR 1A R ; BCCK-8 3¢ HDFSCs 3451 % M A48 4k ; @5 HDPSCs R4 ILREFR 1 J, qRT-
PCR #:0 HDFSCs JUAMRPE U E FE - Bl R 1 ( alkaline phosphatase, ALP) | AJEAHICHE 5% [H 1 2
(runt-related transcription factor 2 , Runx2) . ‘& #; & [ (osteopontin, OPN) | ‘& L £& [ ( bone sialoprotein ,
BSP) LUKz 1 B 5L ( collagen type 1, Col-1) (i RIBME A, &5 O 5r 85 557 %€ HDFSCs il
HDPSCs; @55 4 KTt , St 541 HDFSCs RIS FE 1 70 185 T X R (P <0. 05) ; @ 5 X FRAIAH L,
FE3EFE4H ALP Runx2 .OPN . BSP .Col-1 fyAHM A=A B E (P <0.05) . 58 5 HDPSCs F£¥%
FERey R HDFSCs M58 1 S sid oAk
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Role of in vitro co-culture of human dental pulp stem cells in proliferation and

osteogenic differentiation of human dental follicle stem cells

Yu Yong, Tao Yu, Deng Feng, Wang Rui, Chen Jun ( Department of Orthodontics, Chongqing Key Laboratory for Oral
Diseases and Biomedical Sciences, Key Laboratory of Oral Biomedical Engineering of Chongqing Colleges and
Universities, Stomatological Hospital of Chongqing Medical University, Chongqing, 401147, China)

[ Abstract | Objective To determine the role of human dental pulp stem cells (HDPSCs) in the
proliferation and osteogenic differentiation of human dental follicle stem cells (HDFSCs) under co-culture in
vitro. Methods (DHDFSCs and HDPSCs were isolated, cultured and identified by a modified tissue block
digestion, immunohistochemistry, flow cytometry and multilineage inducement. (2) Cell culture chamber
(Transwell) with pore size of 0.4 wm in diameter were used to facilitate the co-culture system of HDFSCs and
HDPSCs in vitro. (3)CCK-8 assay was used to test the changes of proliferative activity of HDFSCs; @) In 1 week
after in vitro co-culture system of HDFSCs and HDPSCs, the expression of several osteoblast marker genes
including the alkaline phosphatase ( ALP) , runt-related transcription factor 2 ( Runx2) , osteopontin (OPN) ,
bone sialoprotein ( BSP) and collagen type 1 (Col-1) were measured with qRT-PCR. Results (OHDFSCs
and HDPSCs were isolated, cultured and identified successfully. (Starting from the fourth day, HDFSCs in
the co-culture group showed a higher proliferative activity than that in the control group (P < 0.05).

(3Compared with the control group, there were significant increases in the relative mRNA levels of ALP,
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Runx2, OPN, BSP and Col-1 (P <0.05) in the co-culture group. Conclusion

Co-culture with HDPSCs

stimulates the proliferous activity and osteogenic differentiation in HDFSCs.
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PR T]) s #6E PCR X ( Eppendorf 232 7] ) 5 CO, 1557
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(Bio-Rad A7) .

1.1.2  FHEH DMEM/F12 1: 13533 ( Gibeo
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(PRGN AT ; FPURPUA (Abbkine 2AF]) ; BRATA
CD34 .CD73 .CD105 % Strol-1 ${/& ( BD Biosciences />
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96 e PCR A 57 & ( TaKaRa 24 w] ) 5 CCK-8 %
54 ( Dojindo 23] ) ; Transwell /N2 ( Corning 23 H] )
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HUH F B8 4 21 )5 S B S S AT 9 JE 1L YE DMEM/
F12 12 153201, &% 2% WiRy PBS & shik. R H
MR A Y- IH A ER G o B 5 5% HDFSCs, 209K
IRPFEDR A S BT 2T 1 mm x 1 mm x 1 mm K/
HAH FE A 0. 1% 1 T BURE 5 37 CKIEIEAE 1 h,
55 4MEPRETG 1, BEANA0. 25% & [ E 37 CKIG
THAL S min,53 612 x g FRE L S5 min, 5 FIFRK,10%
FBS 1% W30 DMEM/F12 1: 1853 3 mL &5 41
M, B T25 BEFRN , A 37 °C 5% CO, 1 FIE
SEAE TR R, B 3 ORI 1 R (BB AR 25 WA T
WL A A 2B AR L, 15 40t Rl 55 B2 3K 80% I i A7 4%
o FIH L B2 40 -5 2 9% 20 i o f i A TS A2 M 22
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HDPSCs il 5 PR B R} R~ B 11 i = e I T
WA T Ao 1) L Wy 2 S = B o (R R G TR )
BORBE VTR TG R RAE Y 12 ~30 %, X
IR 0. 9% (A BEER K R B2 vk 3 Ik, o 4%
T EBF T 2k B A AR, BCHE S, R FH o R i 2 4L -
ER A e SN R | TP S R N S
HDFSCs,
1.2.2 Z0AER G Y 8 4 Ak 2 5 T 200 it 3¢ 78 1) it =X
NI E WO B K 55 3 48 HDFSCs #11
HDPSCs, 45 4fia 1€ F-, PBS W5 ¥k 3 i, 4% % B B g
[ % 20 min, PBS %%k 3 #,0. 5% Triton X-100 4b Ff
20 min, 1% BSA 37 °C £} 30 min, JH 1037 , 43 B 0
R —3T,4 CIB &SR, KH, ZiREHE 1 h,PBS
PRVE3 WK, — 40 37 CHFHE 1 h,PBS 2k 3 Ik,
DAB {8 IR ARG MUAZ AT Gy, Bk 3 7o BPEX iR
PBS fOF —Hide s, HARALIRIF R, 1F 8 2580 Wi
T TEE AR

T % 5E HDFSCs Fi1 HDPSCs () # 38 26 81, 4 1]
PUABEII AT, BUEE 3 A4 B 73 ) 5 Bk CD34 CD73 |
CD105 F1 Stro-1 22 I B YE R & 45 min, PBS ¥EiX &
J& , EALREI A Hr o
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L.2.4 WHNERSHARMES,  ARSIRA Bai 4
o A 19 0. 4 um L 4% Transwell /)N % F4
HDFSCs 1 HDPSCs {ASh 35 57K R | S rh 3 6 £L
M 24 FLAR/INE o 6 FLAR R 2 3Rl 5 x 10* HDFSCs,
24 FLA T R =R 1 x 10° HDFSCs, % #5572 24 h
J&5 ,HDPSCs DIAH R % B 470 31 |5, /R LG 57 4
FE AR %0 H HDFSCs, |28 R ff HDPSCs, fE
TR o LRGSR 5 X R AR R R — A5 T,
3 RHHE 1 IR,

1.2.5 CCK-8 % HDFSCs #FH G PE  RA] 24 4L
Wi FAR R B 6 AL, Bl 1 mL 5555
BRSSO A RMA 1 mL ¥ 55, 24 h
JE R SEE , B BR Transwell /N, f UL PBS #idk:
3K, BN 500 L #5573 F 50 L CCK-8 %5,
T E 3 h 5, BLH 100 WL 25 96 fLikh,
THEFFRAY 450 nm P MDCEFEAE [ D (450) |, 22K
W7 d, DAEEFRE R R, 0% BEE S A2 il AR K
S

1.2.6  SERFZE6E & PCR A mRNA [ ik
TaKaRa | &2 LR 572 1 F 5 6 Ltk b LG s 4
FIXHRZH HDFSCs it RNA AR 38 5 & v i B #E 47 |
s, U s i ¢DNA FIH] Syber Green #6127 &
AT EE I PCR Ra U, ¥R 20 pL AR, 5]
ML 1, PCR 2R 2c1F:95 C HiAS 1 3 min, 95 °C
10 5360 °C 30 5,72 °C 90 s,40 fME¥F, Bio-Rad CFX
Manager SR % 8 PCR AW TN i i 5 , 45 %
272k TR, AR ESR 3 K,

1.3 it o
K SPSS 19. 0 48 i F 3k 4 2647 A0 S 55040 4 B, 5K
ERAE LA x £ JraCERoN AL FE R T ¢ K .

2 HR

2.1 WA miaE R

HDFSCs #5852 I R A] Ul /b #8507 04 U e 240 i
RAE 55 3 R AT WA R I 41 e DA 21 2 B 1 25 52 il S
ARICH , HAT B LT 4 A 18] 78 5ok U5 40 I RRAE |, i
A D AN LS S 1 ) e S 1 0 e e 1 =
T bR AR MR T R SRR, R Rz 4R D
HDFSCs X} R i 37 Pk 22 57, 20 2k 22 51H 1k
Balifb e, b R 40 B a2, KR4 4 B AE 20 h Y
Wi K A, AR IR 5 R, 29 3 d AT K
Ji 36 ~ 10 4%,6 ~ 8 d KIS, 40 At 8 7 1o 55 ) Il o
i, 20 Ml #a T % 1k, HDPSCs B &, A KA 5
HDFSCs fH{ML, DLKE 1,

®1 S|MFEISFMKE

519 Elk 7]l 7 (bp)

ALP ¥ 5'-TAAGGACATCGCCTACCAGCTC-3’ 170
T 5'-TCTTCCAGGTGTCAACGAGGT-3’

Runx2 [-}# 5'-CTTTACTTACACCCCGCCAGTC-3’ 127
T 5'-AGAGATATGGAGTGCTGCTGGTC-3'

BSP L 5'-GATTTCCAGTTCAGGGCAGTAG-3’ 169
T 5'-CCCAGTGTTGTAGCAGAAAGTG-3'

OPN  [Ji# 5'-CAGTTGTCCCCACAGTAGACAC-3’ 127
T# 5'-GTGATGTCCTCGTCTGTAGCATC-3’

Col-1  FJi# 5'-AACATGGAGACTGGTGAGACCT-3’ 145
Ti# 5'-CGCCATACTCGAACTGGAATC -3’

GAPDH Ljif# 5'-GAGCCAAAAGGGTCATCATCTC-3’ si

T 5'-AAAGGTGGAGGAGTGGGTGTC-3’

2.2 RIRAALEOR R e R A 4 R

2L LR A R N R RS B o b 3 s e = |
PR 0, A0 5 M R B (5, CK-14 [FIPE 5 €, 240 B A
FO MG, UL 2, R 4R I T R[]
FEI o 25 BURERAL, 1T L a2 BUAS 40 i 8 HDFSCs
F1 HDPSCs, i =X 4f ffs R 45 2R 1 /5. HDFSCs Al
HDPSCs #4361 [ 70 5+ 40 il 22 1 A 5 4 Stro-1, HFH
PRk 12.41% Fi 11.58% , CD105 BH %k 95. 23% Fil
93.30% , kL AMIR T AR A CD73 FHEEEA 98. 96% Fi
99.31% , [ 122 18 15 1. T 40 il 3R i b i 4 CD34, H
0.76% F10.46% . WLIE 3, $&7% 3 W F 240 B 74 5 (R 72
Jo A0 MEAFAE
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HDFSCs 1 HDPSCs 43 B 2 18 & f i ieis
WA 3 JAG , PR L5 DLAS S5 Y aier BT R
BT 0 5 A M BT 2 €, T 2T g S DL R e AT
0, &7 HDFSCs H1 HDPSCs 4 HA 1] Wi UK & LA
KSR Z ALt G, UL 4,
2.4 CCK-8 #m HDFSCs ¥ 34 7% 7

%20 HDFSCs $5H 1 77 i I [R) SEA T 8 . 5

1 ~3 R, JLRE R4 5 X B2 349 58 7% 77 TGP I8 22 515 DA
55 4 RKITh , SesE SR 3 FE T B 5 X RRZ (P <
0.05,5),
1.4r —— S ) a a
121 o3
10}
50.8-
= 06F
0.4F
0.2F
0 1 2 3 4 5 6 7

RF ] (2/dl)
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2.5 qRT-PCR 2%

5 HDPSCs &AM L85 1 e, LR 32 4 i
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z 5
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TEF WL T BRI, ph 220 MR R) 78 B 4i i 5 0
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THEE o UEBH T A R IR F AN R T BT T A, 5
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A 5% 40 B 18] (%) FH A FH AT A 40 B e 1% 3% 14
3, H AR FE S 4 H 58 23 08 PR X6 55— ol 240 i
PIFER . ARSI R FH 0.4 pm FLAR (14 2R Bk 12 g 15 Xof
HDFSCs Fl HDPSCs i#F47 R 25 , 3 5 {45 4 B A g i 1F
R4 T REfg i RO RRmR ™ o DR, FRAT 1A vl LABE
5% HDPSCs 43 W 1) Al %5 ¥ KL %) HDFSCs 7= 4 (1) 7
M. it 5 HDPSCs H: 15 %, HDFSCs 4 58 1% ) 3 5
BUE L R ik R | $2 % HDFSCs (3458 1% 7 L i 43
AL AT LA SR I8 T HDPSCs B Al i M IR 739, (H BLA
VML A5 5418 A 75 i — 2B AT

25 LR B o T A2 E SRR 2 (R BIEGE 4
B $ T HDPSCs % HDFSCs [l 358 | i & 4k i
B FURAE T, ks AR B AE Sy i PR 1 — B
SR ARR NSO 100 52 A 200 M ) 4 A AL
PR R AU K S HDFSCs Al HDPSCs & 4h It
T IRARME R AR PN LSRR B, ot T R — A5 B R Y S
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