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[Abstract]  Objective To verify the effect of the mutant gene vps4b on the expression of tooth development-related proteins,
dentin sialophosphoprotein (DSPP) and collagen I (COL- I ). Methods Paraffin tissue sections of the first molar tooth germ
were obtained from the heads of fetal mice at the embryonic stages of 13.5, 14.5, and 16.5 days and from the mandibles of
larvae aged 2.5 and 7 days after birth. The immunohistochemical method was used to detect the expression and location of
DSPP and COL- I in wild-type mouse and vps4b knockout mouse. Results DSPP and COL- I were not found in the bud and
cap stages of wild-type mouse molar germ. In the bell stage, DSPP was positively expressed in the inner enamel epithelium
and dental papilla, whereas COL- I was strongly expressed in the dental papilla and dental follicle. During the secretory and
mineralized periods, DSPP and COL- [ were intensely observed in ameloblasts, odontoblasts, and dental follicles, but COL-
I was also expressed in the dental papilla. After vps4b gene knockout, DSPP was not expressed in the dental papilla of the
bell stage and in the dental papilla and dental follicle of the secretory phase. The expression position of COL- [ in the bell
and mineralization phase was consistent with that in the wild-type mice. Moreover, the expression of COL- I in the dental
papilla changed in the secretory stage. Conclusion Gene vps4b plays a significant role in the development of tooth germ.
The expression of DSPP and COL- I may be controlled by gene vps4b and regulates the development of tooth dentin and

cementum together with vps4b.
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KB A4 (dentinogenesis imperefcta, DGI) F1 A
iR E AR (dentin dysplasia, DD ) %, Shields
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A, DGI- [ 2/ T B ( collagen I, COL-
[ ) 2R7EFrE™, DGI-T . DGI-MAIDD- T /&0
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 MREAATEBTAR” |, IWIRFEI N iR
FE A A TE 5 A i /NEs an . 2 B st
SPE, TR RS R T A 3RS ] 4 2o 5
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JrEFE 4B (vacuolar protein sorting 4B, VPS4B)
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Y EZ IS BERIME ) o DSPPHUIA . COL- I Hifk
(JE R R AR ARG B AR ), SPAEd 4k
206G . DABR A& (s DUELFEAEY) TR
HIAT ) , KAPA DNAPRBHREGAR & (Jhpti
AR A RAF ) |, ARSI . Taq PCR
WS (At E BB ARARTEAR )
1.2 Al &

K HIWr 8L AL FER AR ( embryonic, E) 13.5d.
E14.5 d. E16.5 dfyZ2 R M Hi2EJ5 (postnatal, P)
25d. P7 A, BYEUREE. #AERNEERmHEA
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UG RRLEB A BT e, 1R T4%Z R T4 C
AT EE24 h, BEECRERK, —HIREW B
I M, RS pmig gk Yl (4R R [ E I
T SEIE10%EDTAIF R T is53~6 d ) o
1.3 /N RRE R UE
1.3.1 /NRIEZHDNA ( genomic DNA, gDNA ) 2
BB BRI, BT1.5 mLEO0E T, ZBUMT
gDNA,
1.3.2 PCRY M S BEREWHEECHLIK  PCRY 35|
Yy S B AE Y EARG BRI A G, B
PRSI 440 J5-20 “C#5FH . PCRY 14 S iR £
MY FULRT, #2225 pLI iR R PP 3, ANTP
0.5 uL. fFMgDNA 0.5 uL. 1E[ LR 51914
0.5 uL. 10xTaq buffer 2.5 pL, Taqf##0.5 uL, ﬁl]ddHZO
20 pL/FIRS), B, MAPCRALHTTY 1 .
vpsdb gDNAJE KB YTE AIPCRS [#) L #1. PCRIZL
PEREE . vpsdb-1"94 CHIAEMES min, 94 °C 30's,
60 °C 30s, 72 °C 1 min, fEHECHISK, WE72 C
FEI10 min, 4°C P17, vpsdb-2 HFFIEPCREESF,
95 CHAEMES min, 95 °C 30s. (65 °C-0.5°C) 30s,
72 °C 30 s, JEAECN200K; H2495 C 30s, 55 C
30s. 72 °C 30 s, TEHAECH200K, SRIF72 CHEAH
10 min, 16 C{#A7. HLS uL PCRF=#A12 000 bp DNA
marker, FE1T1%EEPHEERS LYK, IF B A5 43
MrASGHA T3 17 -

1 vps4b gDNA PCR
Tab 1 PCR primers for vps4b gDNA genotype identification

HEH 519781 (5°—37)
vps4b-1 Fl: TGCTTTAGGCAAAGCAGCAC

R1: GCTGAAACTGGAGGGTTAGG
vpsdb-2 F2: TGCTTTAGGCAAAGCAGCAC
R2: TTTCTGTGTGAGGGAGGCAA

1.4 g gUbefye

IE13.5 d. E14.5 d. E16.5 diyif BRI M
P2.5d. P7 A& T RREAE, SRBORIRI L &I B
BB TMAL Y, RAISPRRE L 4L
HEATYe A, ARSI A K, BRE L
7K, PBSYES minx3¥K, FEME Y 78 E TG R IR
B2 (pHK6.0) B HLAYI 78890 s, K
H15~10 min, FIZ1K, PBSHES minx2ik, 3% H,0,
FIAOEIR YA 30 min, 5 E 3T AmRERZE PR
A AR, b7k AR S s e, PBSEE
3 minx3¥K, TH10% L F IS = EE L h, J#n




TN EERSRE 376 H3M 201946

250 West China Journal of Stomatology Vol.37 No.3 Jun. 2019

http://www.hxkqyxzz.net

1 : 100M BRI VPS4B, 1 : 800FBAICOL- 1 £ il
Puik, 4 CRBEER; WHEREEL h, PBSENE
5 minx4UC; IAEYI RS0, 37 CHEE30 min,
PBSYES minx3K; BRI A ALYIE, 37 °CIRAH
J¥HE30min, DABW.MA, JRAKEEYY; LMK, —
RRGEN], Ve s BT P IEITHARR,
1.5 S AU 2585t

Y55 K 22 SCIR[9] 1 B AR HESET T HE
DSPP. COL- I BH: 35 Jhy 20 A 5 A+ B0 IR 2 40
PR 1) PRI AR N TGRSk
WOk, FARREYGRIEMG; 2) §HMRE:
YUA PN A TR BT B0k, PR (o 4 M T UG T Al
2UN10%; 3) PHTERE: I AR B Alifi i
WORL,  BHE RS (AR TR AR i 42U 10%~60%, S
s, 4) SRPATERR . AN ATRE Ak
Wik, PHYEE AL S IZH A 60%0 b, Yefan,

M 1 2 3 4 5 6 7

2000 bp
1 600 bp
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750 bp

500 bp

250 bp

100 bp
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2.1 FERERAISE LR

PAF1/R1A5 ) PCRY 3G /s A7 2R A 257
1451 383 bpskily (BFAE7Y ) 8145384 bpsilr (FE[H
EBRT ) o FESCPRERER R, i T SE R R
., 8T B 1k 2% A RIS B B A 70 2557 6 DR it
MBS S, XIERMBR P9 R Tt 1751
YIR2, FIFHFU/R2Y 3G I3 — R, BFA: BRI 4%
AR ATY 1 11425 bpssaty, FREAi G RIS o
MELAIL, 1.5, 79 /hRULA 1 383 bpskids, MIEF
AR ) 5 2. 3. 4. 65 R 24 RIS N mt
o FIMFUR2Y HGHE—PUEE, 2. 3. 4. 65/
S ATP G 1425 bp4ciiy (1A ) |, BEHA A vpsdb

M 2 3 4 6

Ji: VIFURUKE I M HORARAT; 47 AFUR2NSIMIH M H 1R 447 . M: 2 000 bp DNA marker.
B 1 /NElvpsdbILiHgDNAY 45 5

Fig 1 Mouse vps4b gDNA amplification results

2.2 DSPPHICOL- I #1501

AN R H HIRDSPPHICOL- [ fuisdl 4k ¢ e (0,
L LE2~4, 7EE13.5 d (R ) FIE14.5 d (1
fRI) , DSPPFICOL- I Jofik.

E16.5 d (%iRy) , M 42 S
R REE R RRRIR)Z R ] B AR AN ER
HHDSPPTE Rl I Rz 55 BHPE SRk, 74 2Lk S P
ik (E2A) 5 COL- I 4 FLk M4 i pHM: %k
(KE2C) o R RBR/N R AYDSPPLE YR I Bz 5 BH T
Fik, FFLLBAMEFRE (K2B) 5 COL- I ZEAF kK
U #EN 2 HERR (E2D) .

P2.5 d, AWHEAS WA, PURN R FARAR
T3S 20 6L 5350 - Fh Ay S ek 248 6 R A AR I 4
Yipf St AR, IR I A B BT T RE S
TR Rl o R RN A A S o . P A FRRDSPPAE Rl
2 R AR A0 A P S B e e, A RN

B RE, TR (E3A, E) ; COL-
T 58 BHAE 308 T A A A i A R P, 72T
FLL A NI AT WLFRGE (E3B. F) o JEE AR
S DSPPAL A T Rl 240 B FHS A AR AL, 2
FLk B A A 2 YRS (E3C. G) 5 COL-
T 75 JSRil 40 0 5 A S 20 B P i B M e a8, 722
P A FL Sk p ARG, b YRS ([
3D, H) .

P7 d, FWHEAT L, Tk 7 IATEM,
TSR A LRI RS A AR S 20 43 S S B 1 R A A
AR T BCRH S RN F A5t . DSPP3 B 2k T oRh 4
MOFRRLA A BT AL, 2F BE A PN 2 55 PR 2Rk
FHKBATEFR L (E4A, E) 5 COL- I mEEXT M
FA AN . ORI 2N MR 2 SR Ab i R LSk N (A
4B. F) ; FEHERREA I DSPP, COL- T 3%
KT S AE TN —3 (Bl4C, D, G H) .
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A. B: BPAERUNEADSPP, COL- I %ik; C. D: vpsdb:[HagBi/NHDSPP, COL- I ik, OEE: #Mill I1)%; IEE: WAl IJY; DP: F3l
3; DF: “Fif.
Bl 2 BRRIFIEDSPP, COL- 1 ik  SP x 200
Fig 2 The expression of DSPP and COL- | in bell stage tooth germ  SP x 200

A, BAAIREF R NRDSPP,. COL- 1 ik C. DAl hvpsabSt H @Bk /NEDSPP . COL- I ik, E. F. G. H& 4 MA, B, C. D4
BITHEMCRIX . F: SP x40; T: SP x 200, AB: FUMi#ff; OD: BAAB4N; DP: F7lk; DF: .
Bl 3 A IRDSPPHICOL- T 3k
Fig 3 The expression of DSPP and COL- | in secretory stage tooth germ

N T CRECIEIN o =

A BAAI A R/NDSPP . COL- 1 383k C. D3l JyvpsdbE AR ER/NDSPP . COL- 1 ik, E. F. G. H4Ml A, B, C. DZL
ETHERR XL, I-: SP x40; F: SP x200. AB: HUMiZUffl; OD: WUAAB4NMI; DP: F#L3k; DF: F%,

E 4 5L IRDSPPAHICOL- T ik
Fig 4 The expression of DSPP and COL- I in mineralization stage tooth germ

CasOF RMJHESERAY o LR FE /N B SR B A

3 — A M ERIRFSE T, (HAE—SBBs, 296 15%
AL DR R R B BB RGN0, AR SEG BT FHE IR bR

ST P B vps4bRE R B/ BlUis FICRISPR-  /NRIIRZE T, I AU AT RE H Blvpsdb™
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vpsdb' | vpsdb H3FPFRAY . PCREGHK WR LA
Tevpsdb 25 . ZEEAE, vpsdbIL[R Al GE /N AR
JE kB L RERAT G, R A G R AR
FET/NRAEMAG & B LR TR B RS IR AR
REIMIGIET, (BILAE S 0 & 7 o f v i BAARAE
5 e — 205

Tk R—ESE, KT WEE R4
R, WA RN 2R R R R
B AR S TFARBNE WS RGEX TR E R
TEAS LSRRG B PR $E0, DSPP{R 510 % 5 4%
ik BEVIM . DSPPAE R A AT & 1 ( dentin
phosphoprotein, DPP ) FIZAFi#EE [ ( dentin sia-
loprotein, DSP) & &4, % ARIMAUNINZE M
B J5 T8 PR AP I BEAS [R] (1) 7 4 ——DSPHIDPP, A"
RERFEVER . MIRIRIBEIESL, DSPEYS T AR
RS, IR AR RN SR e R
DPPAE R —FPIRYEER M, L 5] Ca2 IfAL i F2
WA SRR R SE T E TR R, RIS S
A AT ) P A R AR 03, AR S R EDSPPAE S
PRIAFFL AR, U vpsdbJk Al iy S 520 1
DSPPHY4 A1, AT fgil i T4 A B i i o1k s
Wi A AT IE B 253, LR R R 280N BRU) 2
FLk . FHEPHIRILDSPPIYZRIE, I vpsablt
(K12 7% A i 2052 M DSPP A, i il 4 A 5t )
FERIEFT L, ZREFECHFERARETRE -

COL- I #E Hicollal Ffllcolla2 & K Ziihth, 4
YERZIE a8k . G4 SRR B L0 e 2
0. 7E 40 A A1 JR A 58 B B rh e 5 AR Y B
AT B BRI R A B T B,
I ARV AT RETE A A i A TFh st /R, 3R A28
AFEER IR | sRPEFISRYE . AFEH COL- 1 FEHE
PRI R /N B BB AE S A A 3Lk v 3Rk, AT
S R vpsdbdE R R J5 33 COL- | ZEA F kb &
IR A AR, R G EA B A R o

AWFFEIE 2 sSSP B, RASFE A f R
BURFACEL, Sl UL ) EDSPP, COL-
T B A 70 BRORIEE DT o/ N B b R 40 A () 2l s
UESEvpsabERITE A Ik B A FEEAER . vpsdblt
974 $EDSPP ., COL- I & [ H Rk Kk 7E,
0 2 RS 3 PR A AR 1 1 3 DR AT BBV T vps4b R T
lif, DSPP. COL- | f3RiKZvpsdbJtH g, If
SvpsdbILa H¥E A G A AR A -
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