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[(A=] e RNEBRENFHAMRES (hAm) R T XA B HE 5T M (hBMSCs) 3 5 % 41 MR & 2 Ui & Y B HEBE
REg(ALP) § R E MW, # & XA RT-PCR HIARKI hAm HBER, JHEF PS5 ®FRECRAED (CFP) WIRREF R A FR
(FUGW) EEMEEHABWE R AN FUAnW, URZHBEE (PED E= R KR 23T AARARERERE, PR T
hBMSCs( H 9 ER K F 4 ) ; LUR S FUGW FRB IR EF R hBMSCs 2 FIES X HER K FH M= g A, HXHBNHE
BREREHE RT-PCR £ haAm RIGMTT LLEERNAREE  BRERLEER TX AEHZENENESAAM
ALP R 5L R B JR 58 4.7.10 X, X i RT-PCR SR KMl & 41 hBMSCs J ALP mRNA Rk, # % BRWERNESHMAR
FUAmWBY R B2 3K 40.29% ,RT-PCR A W3] 540 bp WHMER Y& W AREAAKLEERS THRERZSANZ A X
RAP<0.05);@ABERRERT X, BENENZKFHALP REHEARKUEW RS THRERNKSENS A R4 BRE
4T L0X BNEREFHAMME ALP nRNA REABEMTHRERKFANZT AN RA, #% FASRME Am 2 F R #
hBMSCs 378 ,{H 4884 ALP mRNA R3E T,
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Effects of human amelogenin gene transduction on proliferation and synthesis
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[Abstract] Objective To investigate the effects of lentivirus-mediated human amelogenin (hAm) gene transduction on
proliferation and synthesis of alkaline phosphatase ( ALP) of human bone marrow stromal cells (hBMSCs). Methods
RT-PCR was adopted to obtain hAm encoding gene, and recombinant lentivirus vector plasmid FUAmW was constructed by
connection of amplified products with lentivirus vector plasmid ( FUGW) carrying green fluorescent protein ( GFP).
Recombinant lentivirus was prepared from 293T cells by polyethylenimine ( PEI) -mediated transient cotransfection, and
hBMSCs were infected with generated lentivirus ( target gene transduction group). hBMSCs with FUGW infection and those
without virus infection were served as control gene transduction group and blank control group, respectively. The infection
efficiency of lentivirus was analysed by flow cytometry, and the expression of hAm in cells was detected by RT-PCR. Cell
proliferation was determined by MTT colorimetric assay. ALP staining was observed with inverted phase contrast microscopy
7 d after lentivirus infection. The expression of ALP mRNA in hBMSCs was detected by RT-PCR 4 d, 7 d and 10 d after
infection. Resulfs In target gene transduction group, the infection efficiency of FUAmW was 40.29% , 540 bp strap of
target gene was detected by RT-PCR, and cell proliferation was significantly higher than that in control gene transduction
group and blank control group (P <0.05). The number of cells with positive ALP staining in target gene transduction group
was significantly smaller than those in control gene transduction group and blank control group 7 d after lentivirus infection,

and the expression of ALP mRNA in target gene transduction group was significantly lower than that in control gene

[E4WE] E5 8 ARF 23 £ (30672315,30801292 ) ( National Natural Science Foundation of China,30672315,30801292) .
[fEEE ] WRE(1982—), B, @14, 4 -F44 : hujingchaol 17@ hotmail. com,
[BEEE] H %, & 744 : shurongl23@ hotmail. com,




No.5 HERE. % \MEEAEZREXSHAGHERAREENEERRES RN ER - 539

transduction group and blank control group 4 d, 7 d and 10 d after infection.

Conclusion  Lentivirus-mediated

transduction with Am gene may enhance the proliferation of hBMSCs, while reduce the expression of ALP mRNA in cells.

[ Key words] bone marrow stromal cell; recombinant lentivirus vector; amelogenin; gene transduction

FRBSHBWEE, LHRET A E®E R,
EFRRFRARVEERE, REHRR LB
EnERLZ, BEEENTRHBTEREABHEAE,
EABRLCHARATBRERWERATAALBEER
BEtETHRRR" ., M TAREAATERENE
BHBRI 2, B HEE T4 K (bone marrow stromal
cells, bMSCs) H R A B R M E TR EFRT A
B B R R BOR AR IR RE T, DA RSB
BRWERSG TRASESZRE,  REMBHRHER
RITBRAEENEAN.

FE B (enamel matrix proteins , EMPs ) 2 7
WRE M Hertwig b B2 R P9 /= 40 g 40 I B — B 3
EFRTANERES, RARETAARABAEE
M. EMPs EF R IEIE R E A BT, ANS 5T
BEHMRE, E5FERMFTFREMNREENHEX,
fEE H (amelogenin, Am ) 7 EMPs 144 55 90% , &
REFEBERNERER T, FLZRHEAMEERED
(human amelogenin ,hAm) {EiFFEHEIF L \ S5
255 48 2 (human bone marrow stromal cells, hBMSCs) ,
WEE hAm E[H ¥ 3% hBMSCs AW ERHH R E W,
RHRER An ERBHMH FHARET AAA TR N
PR B2 B A3 B

1 #P5FH%

1.1 SZBHH

DMEM 5372 (Gibeo, R H ) s Jifi 4 I & (5T M W
ZHEEYIEMBARAH); BB (Amresco) ; fF
RS (12 500 U/mL) (ILHEMFAEAFAH
PR ) ; BB ER B8 (alkaline phosphatase, ALP) £
HiEAE( LECEEREAHRERAR) ;CO 4
Ffi#% 37 #8 (Thermo Life Sciences); Bl & % B M &
(Leica) ., 1 # & 6 3¢ )t & B ( green fluorescent
protein, GFP) {8 f5 F B A AL (FUGW ) (E B K%
A P EE R BEF IR o
1.2 hBMSCs B EfEFFE

RALE KIS hBMSCs, EXHAHT, T
R AR S B A B S B, N A& 100 mL/L fif
4 MK DMEM #3573 (1 mL #i% 420 mL 3¢
B ,KITRSEEM TN, & CO,HEEFRA
B, 7E 37 € .50 mL/L CO, FEANE FE &4 T F,
SAELBHME, BERIEEERNMAAE, IEE2~3d

2EBRB IR, FHARZXA0 ELBAERER
2.5 LB B EEAN 0.2 ¢/L EDTA 4k, 2 RIEF,
BIEFRES RNERATESEER,

1.3 BRERENHEMEE

1.3.1 BRFHREMHEE L TRz RRME
IR JL(21 G WAL T IRA A E RNA, XH
RT-PCR $#R3K%E hAm BHRAKERFI 2K, HEN
¥EI ARG Y7 & BamH I H1 ECoR I , hAm-BamH 1
3| ¥ : 5°-ATAGGATCCATGCCTCTACCACCTCATCCTG-
3’; hAm-EeoR 1 3| #: 5°-CCGGAATTCTTAATCCACT
TCCTCCCGCTTG-3’ % PCR # Rk S 3 hAm iR
AREBX, BT E =Y S5BREZEEE TR
FUGW 435 BamH | #1 EcoR 1 WEEY] )5 &+, 14
BEABRZTRERA FUAnW,

1.3.2 FHEAE DR ZH LK (polytheylenimine,
PEI) Befr 3 = RO 3L 5% 4 293T 4, FE 4 A N 1. 3%
BB RE . $YLRT 24 h, ¥ 293T 4AfELL 1 x10°/mL
FEEMT6 LR L, FHEAERKEIN 0% /&
AR Y, WA 1.5 mL i EP EHFIR S T8
W:a B HHEAB2EBEAEHABRERER B
FUAmWE, FUGW a3 ik CMV AR 8.2 fl4u 8 &
% VSV-G,2 x HEPES A #i; b &, PEI & %, 2 X
HEPES ¥, # a.b BB &5, MAKILE DMEM
BHFW,2 ~4h 58,36 ~48 h WERKE LF, K
HREZRIX GFP #1 hAm MEHEKRE.

1.4 HRHREERESIMHEXEN

1.4.1 BRFRLENER BRESREKRE
B hBMSCs, ) 1 x 10°/mL % FEEMF 6 L, B F
CO, 4afEsEFRF+, 72 37 C .50 mL/L CO, M A FIE
BB TS24 h, F4E KX 70% ~ 80% Ri& At
SHIMA FUAmW ( HEE % 34) #1 FUGW (X B
ER#HIFYH)WELE,UMAS 100 mL/L FBS f
DMEM 3537 ¥& 1 A 8% Y4 % 3 19 hBMSCs 1E = B &
M 4 eIEF 6 h i, B 72 h 5,968 M
BEMEYAR GFP XX; WEBNWERZF A
hBMSCs , Fi R 40 H{X & M GFP R MR, HE 8
W RPME,

1.4.2 RT-PCR % HWEE hAm £3& TRIzol
EERHME RNA, X Prime Script RT enzyme [
¥ 3% 5 RNA 25 ¢DNA, L) it ¢DNA R #E4% , F B B2
H hAm 3|4 47 RT-PCR,#& il] hAm 7£ hBMSCs
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BRIk ,B-actin WS M, hAm 5|4 :5-ATAGGATC
CATGCCTCTACCACCTCATCCTG-3’ ( k #%), 5°-CCG
GAATTCTTAATCCACTTCCTCCCGCTTG-3’ ( F % );
B-actin 3| #: 5>-CCTGTGGCATCCACGAAACT-3" ( |
) ,5’-GAAGCATTTGCGGTGGACGA-3’( Fif) »
1.4.3 MTT s anfiEs WMES REK
BL3Fi9 hBMSCs, I 1 x 10*/mL % BN A 96 LR (8
FL 200 pL, BHEK S NEIL) , B COHMIERA T,
#£ 37 C 50 mL/L CO, fEFNE FE &M TIEH 24 h,
FEEFBREAMENAR, SHALEFL.4.1,
6 hjS2E#H S 100 mL/L FBS i) DMEM ¥ 3,
BL 200 uL, FHIFEFE0~8 X, BILIMA MIT
W20 pL, 37 CHEBRE 4 b, NORFILAESR
B, ELMAZFIEMN 150 wL, kY 10 min, FEEEER
G i WY g & FL D(490 nm) ,
1.4.4 4nfE ALP 3ufs BUEE 5 RAEK RIFH hBMSCs,
Pl1x10°/mL % FEHEM T 6 Sl SHLHER
L4 1,4 RMARBEFERE, B CO.4MERMA
H1,7E 37 °C .50 mL/L CO, F AR E XM T HEF,
7 dJFREFT ALP PR, #0384 B E AR
A ,37 CYefs 45 min, Y RO B H0R
FEEYRE,
1.4.5 RT-PCR #4018 ALP mRNA £& WES
RAEK RIFH hBMSCs, T4 (F 1.4. 1) FFEF
J51.4.7.10 d W 40, TRIzol ¥413E 3 RNA, K
%774 cDNA, DI ABEHR, A ALP 519347 RT-
PCR, ] hBMSCs #* ALP mRNA B3 1A ; B-actin {E
KM S, Bl FEF:5-CCCAAAGGCTTCTTCT TG-3’
( b¥##) ,5-CTGGTAGTTGTTGTGAGC-3"( F i) »
1.5 it

SR SAS 6. 12 R #HATHIT %417, HHEBE
Phz+s R, AR LEBCRAARE KT Z486 % SNK
BE, P<0.05 ZRREZRAHRITFERE L,

2 5 R

2.1 hBMSCs BREFRPEBERBRMERERE
MAGRYUERERER: BENEEEFAH
i GFP ik ¥, B FUAmW By AR e
40.29% (B 1), RT-PCRERE R BN EEES
Z47] LA 540 bp B H A EE (hAm mRNA) § =¥
& (E2),
2.2 HHEAKRHE
hBMSCs &1 REFE, TRAMEA KN RS

RIERAMM=AT , H#5 2R IR R, %
Bz 5 AL hBMSCs #7558 B ERKFANEH
xtHRHARE ST R, A RRE, H 2R
RERK(EZA); BNERZIAHRESZEM
R IAHRKREEZENSAE  ARENEERE
K,E5THRMELMEMERR (B 3B), RE\
MTT LB R ERE 7 : B ERE 3 A0 K
PR EMPEAE, RIS 6 R4 MIERM X H i, 5
T KJa B ¥ ;% BN 3 4 M= 5 X IR 40 M
BHRECFR, 4RI TR T M8 Rix\E, 4t
G RRY AHEEE R 6.7.8 X, HWER
RIAMREAKIFHEEFGETHRERNE R4
(P<0.01f1P<0.05)(H 4),

80

201 hBMSCs

Marker Lvents % Gated
607 Al 7538 10000
507 M, 24 297
407
307 M | hBMSCs-GFP

1

Counts

204, ) 7 Marker Lvents % Gated
10 il Al 6999 100.00
o+ s ' — M, 3063 4376
10 10 10 10 10
FL1-H
Key Name Parameter Gate
B hBMSCs FLI-I G,
hBMSCs-GFP  FL1-1 G

L

1 RXABRKSHRFEEE hBMSCs H{F
Fig1 Infection efficiency of hBMSCs analysed by flow cytometry

1. Matker; 2. EMEFRE T4, 3. M EEEZE R4,
2 RT-PCR # % hBMSCs fj hAm mRNA ik
Fig 2 Expression of hAm mRNA in hBMSCs detected by RT-PCR

2.3 ALP ¥:f5f1 ALP mRNA ik

BRERLET dEHMTT ALP 1168, R ER
HWERZSH AP REHEARED , ERHEER
ZRommEaBAMY BERE A ALP
EHEHRBERS, EXRREARLH (HS),
RT-PCR B RER - BREBERLEFEFE 4.7.10 X
B ERE T4 hBMSCs J ALP mRNA RAHHE
BT EERESFEMSaXREA(E6) .
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3 BEHZENERESE S  hBMSCs  x100
Fig3 hBMSCs (P5) observed by inverted microscopy x100
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4 MTT bb55%# % hBMSCs g EER
Fig 4 Proliferation of hBMSCs detected by MTT method

A BMEEER4,; B REEFNERY; C.EaNEA,
5 FEHZEMENESEBMSCs i ALP £ EFR =100
Fig5 ALP staining of hBMSCs in each group observed by inverted microscopy x100

D10 D7 D4 D10 D7 D4 D10 D7 D4
A B C
ALP

A BMEEER4,; B REEFNERY; C.EaNEA,
BE 6 RT-PCR # # hBMSCs fj ALP mRNA Fi&
Fig 6 Expression of ALP mRNA in hBMSCs detected by RT-PCR

3 i i

MFHRRARATENEREERZ —,bMSCs
KRB, MG E, EBERMER ERKEE, I
BEAHHYRBER, E44TBTEAE RER
NFRRT R . RN, ZgpMEEGE R NEREEE S
SABEEEATAKEFRERBFY . £H
BHNARENARIARREER, DSR4
WERERFYD, ALBRAETABREENR
& % hAm 2 5 A hBMSCs, %& 31 H 7 hBMSCs H
REgxRiE,. IRESFANBERE, AN E
KEFAUERANSBSNEZEES, AL

FERSMER TRERAREZEY 82 800
FoWwrR, WERERFYRBRE., B4, 41K
ZEERTY, B EFEENEHIEATRILER
MRS EEEBRAEEGREYFEE.

BMSCs RE7EMR SR KRBV I HRFF T4
MR R, EIE M Z [ LB, BFSTIESE
EMPs 7] & 3 2 #E 40 i s s fn AL, 2 BT A4
AFEA, FRBHAMBPHTFRS R H:200 pg/mL
EMPs Xt BMSCs py 355 B £ #E{E . Lyngstadaas
2%, A EMPs 2B F A 4 )G , 40 K 1R i
cAMP {55 RXHE M, BT HR S BELERKETF
B~ HAE 6 ML /MRATEEKEF AB, AT {2 i#
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YfIE5E . BMSCs 55 A IR L £F 4E 40 M I]] U8 T IR1 32
Bk R4 M, % EMPs RN AIRER RS MAEY R
BIARIEET . Am BN EMPs i £ EHREH (45
90% ) ,%f BMSCs W{E M A # ., AR R 5
W hAm B 118 55 % AR hBMSCs J5, HI &
B T4 hBMSCs K PEZ R/ THRERE R
H I THFREHC REABE, i 2 RdgEs
AREHMEGM, ZraEEEmormERER
Z, FEREA¥BER(BRERKBR LELGYH
BFRA%) AKEF.ZFXEFURBIERS
GRMEEERS, LEP AR T4 An 6
BRHATHERASEREEENTHE, BFERE
PR 5 1R BE T R R A SR AR B B, 1 R TR L
440 JR 5 B DU T BA S R e 5 0 ) 5F R B 40 T G B L 5
AT, B S5 EAX, Hatakeyama %" & i 4k
SR RIEA T HEA Am B SR EARVMEE
H ik (leucine-rich amelogenin peptide , LRAP) TJ 1} B
BRI BURST B B4 M A CF ] A R A S R TR
{B Am {2 3 BMSCs ¥ 58 1 R B i /T IRAFIW .
AMRGRET: BRWERKE F4H hBMSCs 7
hAm EEMERT, S BEER% FAMLHE ALP
mRNA R XKFT#, 5865 EMPs R/
flo ALP R—RBREBH LR, R FHEEH
SRS, BHAAFEAERERN AP, 46 T
R4 IR B R R AR S B, B T R A
YMaIEE R A K TN S B E ALP I # B,
HILARRASIY R ME ALP BB ARSIV E. &
A, MEFBE ALP W EBRFEREAMEE
BOE ERBUDMEE R ALP S 8E&E, EREREA
FI%f5 . ALP mRNA 35 E 4R E LB in
o AMFEARKI: £ hAm EHEEA T, hBMSCs K
ALP mRNA RXKFTi#H,# % hAm Al EH A SR
¥ hBMSCs [ R B 41 fi 40 ko Gao '™ R i, R F
B R 40 M A B G R R A G B SR AL, R B R 4
MR fr s Z — BL R AR KK ALP mRNA RixKF, BF
FVRI.FRERSEPIEERBH ALP 3F
P, MR T B R4 oKk H ALP 35 #, Cattaneo
£ R R ANF HER A EHITE EMPs Ef T &
KReREALPEHR, AAATHERGEHARES
EMPs 85 7] RA L, RBBAN T AALA NG
J1. H ERBRGARER Am BMERTHEARY
BE, ALEY, BREEK% 24 hBMSCs iy ALP
e F1 ALPmRNA 3% 35 25 B2 %t FE 41 B B 08 55, BP

hAm B 8 3 GEG5 71 ] hBMSCs f2 N ALP & i,

EHRGERE R bAm EE=Y UL A REEHE
%% hBMSCs KRB /4L , AT RE2 38 3 (2 4 40 g 38 58
RIEAFES A TREFAALANEE , BHELH
Rt 5F B o A i B v B U0 1 R R AL e R
— WA

[BE3H]

[ 1] Zhang Y, Song J, Shi B, et al. Combination of scaffold and adeno-
virus vectors expressing bone morphogenetic protein-7 for alveolar
bone r ion at dental implant defe [J]. Biomaterials,

2007, 28(31) : 4635 — 4642.

[ 2 ] Turgeman G, Pittman DD, Miller R, et al. Engineered human
mesenchymal stem cells; a novel platform for skeletal cell mediated
gene therapy[ J]. J Gene Med, 2001, 3(3); 240 — 251.

[ 3 ] Nussenbaum B, Teknos TN, Chepeha DB. Tissue engineering; the
current status of this futuristic modality in head neck reconstruction
[J]. Curr Opin Otolaryngol Head Neck Surg, 2004, 12 (4):
311 -315.

[ 4 ] Morizono K, De Ugarte DA, Zhu M, et al. Muliilineage cells from
adipose tissue as gene delivery vehicles [ J]. Hum Gene Ther,
2003, 14(1) ; 59 - 66.

[5] REE,7E.BEZ%,F MEREONEFEERARERAN
REMREERKKER[I]. TAOBESZARE, 2006, 22 (5):

679 - 682.
[ 6 ] Lyngstadaas SP, Lundberg E, Ekdahl H, et al. Autocrine growth
f; in h periodontal lig cells cultured on

matrix derivative [ J]. J Clin Periodontol, 2001, 28 (2); 181 -
188.

[ 7] Kramer PR, Nares S, Kramer SF, et al. Mesenchymal stem cells
acquire characteristics of cells in the periodontal ligament in pitro
[J]. J Dent Res, 2004, 83 (1) 27 -34.

[ 8] Li XT, Shu R, Liu D, et al. Different effects of 25-kDa amelogenin
on the proliferation, attachment and migration of various periodontal
cells[ J]. Biochem Biophys Res Commun, 2010, 394(3); 581 -
586.

[ 9 ] Hatakeyama J, Philp D, Hatakeyama Y, et al. Amelogenin-media-
ted regulation of | is, and period

-1 )

1 cell proliferation

and migration[ J]. J Dent Res, 2006, 85(2) ; 144 — 149.

[10] Gao J, Symons AL, Haase H, et al. Should cementoblasts express
alkaline phosphatase activity? Preliminary study of rat cementoblasts
in vitro[ J]. J Periodontol, 1999, 70(9) : 951 - 959.

[11] Tenorio D, Cruchley A, Hughes FJ. Immunocytochemieal investiga-
tion of the rat cementoblast phenotype[ J]. J Periodont Res,1993,
28 (6 Pt1): 411 —419.

[12] Cattaneo V, Rota C, Silvestri M, et al. Effect of enamel matrix

derivative on h periodontal fibrobl

ts; proliferation, morphology
and root surface colonization. An in sitro study[J]. ] Periodont
Res, 2003, 38(6) : 568 - 574.

[#®m A ] 2010-08-20 [EXHE] TRF



	538.pdf
	539.pdf
	540.pdf
	541.pdf
	542.pdf

