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Abstract

BACKGROUND: Tooth regeneration is one of the hot issues in dentistry. The development of tooth regeneration is based on the in-depth understanding

of the mechanism of tooth germ development. Previous studies have focused on the exploration of intracellular signaling regulatory networks related to
tooth development, but studies on extracellular regulatory molecules have been scarce. As an important component of extracellular matrix and stem cell
microenvironment, proteoglycans are involved in signal transduction and mediate the balance between of self-renewal and differentiation of stem cells.
OBJECTIVE: To review the research progress on proteoglycans in tooth development and its roles in mediating stem cell homeostasis and the mechanisms
involved, and to prospect its future research focus.

METHODS: PubMed, Web of Science and CNKI databases were searched for the articles concerning proteoglycans in regulating stem cell self-renewal
homeostasis and tooth development with the search terms of “proteoglycans, glycosaminoglycans, stem cell homeostasis, tooth development, tooth renewal,
cell signaling, heparan sulfate, chondroitin sulfate” in English and Chinese. After primarily screening based on the inclusion and exclusion criteria, the articles
with high relevance were included for review.

RESULTS AND CONCLUSION: As an important component of extracellular matrix and stem cell microenvironment, proteoglycans are extensively involved in
the development of tooth germ and affect the destination of dental stem cells and mesenchymal stem cells. Clarifying the mechanism of proteoglycan in tooth
germ development will be beneficial to establishing and perfecting the intracellular and extracellular regulatory signal network related to tooth development
and provide a new idea for the study of biological tooth regeneration.

Key words: proteoglycans; glycosaminoglycans; stem cell homeostasis; tooth development; tooth renewal; signaling pathway; heparan sulfate; chondroitin
sulfate; review
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AR ERR L., BREEE AT R AL LEMARE
Mg S mies i E S T A mie By K, £
Extl”” A2 6T g A &, BB LBRAT & Bk R AR EE T m
Jo—ARTFHRIEIRES R LFR—F ok, AXidRFHFRH
NI B AR AF 4 b A K B il 540 ML 2 % B 44, AR TR
BRUBHETHRAS AR T Emit kR FEBRETHFY
0T oAt . X —XLE RS fE R AT 4 dm e A K R T3 344 4 4m
JEABR b 43 T B, AR 4 it K B B R AR R
4T Extl” REAS T miadr st A R B ER M. mE R R
TBEAT 42 407 7 AR 35 (Surfen). FLBERALF7 4] 7] NaClO,” 4k 32 %
J&T wmfie, B, R AR B R A 4 fm e K B F 5549 ERKL/2
BREAGZ P, MR HABR L L R AR LB £ 5 R ¢4
ik KB FEBRGES S AL, IRT RIRARR LB,
IR B FRER LRI F LT AT am A R R AT Y A K B T
2, EAe) B 56 E HS8 it b N R MR LB £ £, &
Pedb sk b A A KB 2, AE LT Ay 83| e s ok 4%
YA, WA TR RAE LR EEA AT S A RARE D
BeARZARTY R -4 T B 340945 5, A a T e lieiE3).

B T4t B & BRI T i sh ey T e st iz &
b B CEBAIF R B G o b, Sydencans Rk fe Ak E BEALEE & &
Fobe For A HaE A Y i A K B F AL 2 ARZ R 4948 ZAE .
6 BAE i T AR BRI Ak A BB B R A R AT Y i
AREF LA A miat KRBT 2 5 E2ikeg s, #t—4
WE ERKL/2 {3 5@ 3545 F, om T aplE) R T amegsr A W R
Rl 6 BRI B R B G BB S0 S BSE ST RELESF T
R, FRER BT F 45 A9 BBRALAL B N- BRERLIR . X ALABERER
Fr 2-0-50, A FRER LHUIT & 5 AT e mie £ KB T 2 45649488k,
M 6-0-SO, M| R AAER TLBLIT Z B A sl A K IR F 2 54 4
A K B T AR 1A TOE T AT Sl ka9 Kt B B,
Ml AR SR b 6 A BB B R AR B A K B T a5 A0 Bk,
SRR Ndst1/2 490 5T o it T4 2 088 LBLAT & 4% £ 49 N-SO,,
FHRA g mA KR F 4 Rk %E ERKL/2 BBk, AEF6T e
BURBARIFTRAD, b T UM EEGE 2R ST
FREBRAAL & RS vh & T e 3 P R e tm e A KA Tl sk a9 12 5
3.

¥ Poe B 4% 09 BRBR AL AL ARGE BA 2 A 37 2418 B4 3 P
SF R, BN R AR A R R AL T TR AT, Wnt 43 5 18 &
S A AR Ha . Wnt 1834569 BLAK AL 95 A0 IR b
R LB R & G RAB L L, R AL BT £ ALEL R B
TMPIE R F B R, @R @ AR LB AR S B AL
AR AL IR T BLIT & 45 49 6-0-50, K AR, LK Fo H 8)
HS-WNT 2 A4RT pk,, Mk d; K2 WNT Bidk, % 3 WNT il
FEH AW EGRREEIEE O AL E G 5/6 454, 1217
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BRIt 2 2 hett ©, {2 KRB 6948 B B 4 25 5 8 94
8 R GRS A SN, AE R LAY R G RAETE
G LA FRBNH S YR T mIe T A, 2T mieaia gy
IR i — TR

3 P 5REE Conclusions and prospects

E O BABAE A tm AP AR BT AR IR 09 B0 R
S TERABFIERF M, BaFETmRe g, B
A& G RIEETIELE T OERIA, BHA TRATLTF
£ 64 a o SN AAEAE T M %, i bR IAdE T e le s s,
TIA M F T B A AT 6 D3 A 3L b ah,

Kim B AT E G BABE T /L F AR A P ER BA LT A
H OB RABAL T AN, & T &G RAEAAE I RAB R ey 45 L
K2 E, BT S AMASRBEMEGA ZIAE, 2R
Wa AR, LR ARG R R R k. B
RABNGENF ARG LE—ZNE EFIME, E—F G RN
T4 69 Sh 4 e tm ROAE RN R BN ST el oh 820k, Hak Bk,

Ml RABGE B F 4EM 0 R, VA BB IR RAESE ) 454
FAEFafl A A B R B IR T B AT TR R AR %
MyFa G820 8 K ZAR R — RN, BREEHEE A KR
T O AR LA R EA RGBT, ERR @, ARA, W
BARR LT NETHGEER, MAERIREAEM P IS L,
SFRA. RBANKEREEFHE, TYREREEE
L5, TFHEoMENE. BATEA SN kLR, K
T AR AR . EAEE. EAENF VLR EEMED F K
FABNER, A TLOBTEERESA5ESE TS TXZ
B 6948 AR £ B, ARG TS - B a R/
Ml i AB4E - ANAE TR 9 X A4, ST mARTLAFR
Awgtafe oA M BR 5 E L. RAM AR
250 F R AR, 8 i xd 4 e JEbE 4 6 I i Fe 45 M B
1 B8 SO SR AR B IR R T B ) e R R AR, AT
B FR LA A4 LR

{EBRE: ZAMIALAAFTR, ZMFAL LFRM. SRAF,
Mg XAl LFAEE BASIL, I RIEBA L LFH B BASI, M A L LS.
GBI ZXAFTEZLT “BRAARAFASE (81900956)” “@ 7 EAT
X% o BERELE S T4 (PY2018025)” & “H7 EAKZEAABHHT A
(QD2018N030)” #9%Bh. FIAAVEH # B, 2% X IFRA Brh L EN & A AF
RHAB B R Gt 5T AR,
FIFMZ: LFeER A, ERAMAF XL FHRE LY REGHE
Flzmt R,
S{Ei5ma:
XEEE:
XEIIE:
FILAGFE.
B : LF BRI E 5 A REH BRBALSE T Ml X Wi,
FRGREVERR: X2 — B AR L E, B (il EZHT ) “F
% - AER bR A - AR 5 X F 407 £, ASEIANEALT, Aft
AVAIER Ak B 89 FRXA B 5. Ay K, BB AR P .
THR. N, 4FiE, TP, k. BRI ZHK, FAHAZXES L5, Ak
AT QYNSRI AT AR R IR,

ZAARET (ZRGEAFZESHRENLY (PRISMA $5% ).
I B RAT C 2t E Ak R B 5 kAR R AT 3 KB E,
LFEZNRTINF £ RWFINF, FATITFOAH L EHEH
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