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Research advances in role of exosomes from dental stem cells in bone regeneration
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Abstract: Exosome is a kind of extracellular vesicles with phospholipid bilayer membrane structure, which contains nucleic acid,
lipid and protein content. As a means of "cell-free therapy", exosome has broad prospects for medical applications. Exosomes from
dental stem cells have received increasing attention due to their biological characteristics in the fields of tissue engineering and
regenerative medicine. This article focuses on the research advances in exosome from dental stem cells in bone regeneration, hoping
to provide new ideas and directions for the research and clinical application of exosome.
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YN, IR TSk AR R A M, 7R 2 TRR S
SR THEREZHCE., BiC Bt Eeh 1
AV T A0, Q4E 2 BE T 40 (dental pulp
stem cells, DPSCs). MLk T 40 M (stem cells
from apical papilla, SCAPs). Wi 7% ZL 4 1 40 g
(stem cells from human exfoliated deciduous teeth,
SHEDs), 4 Ji T4 ffd (periodontal ligament stem
cells, PDLSCs). A #&Hi{4& 4l (denta follicle pro-
genitor cells, DFPCs), F#R[E] 7L T4/ (gingival
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mesenchymal stem cells, GMSCs). 7 it T 40 iy
(tooth germ stem cells, TGSCs) F1 55 8 & & #E 8] 7T
Ji 1+ 40 Y (alveolar bone marrow mesenchymal stem
cells, ABMSCs). 5 H fth 41 21 & U5 1 1 41 I #H
Fo, ZFURPET M B AV 2 Y. AT
B8R T T 40 i (bone marrow mesenchymal stem
cells, BMSCs), GMSCs H. 74 57 P i) #4114 5
B, HERIH TSR MERESN M. 1AL, ABMSCs
005 E A Ay o= = 1 51 Y 1 A B A T
TN ML B A RS BUR e HE R A B RR
il 55 Jey BR M B, S5 il 1) 0 90 3R B T 2R MO 7 vk 1 A
ROMEAR KRR B8 25 TS W, 1B 5
ST WLV A EE A, A A A 2 A 3 3 1) A
A3 i Y —Fh B4 R 30 ~ 150 nm (Y FEHIAE/MA,
HA W NG Aoy 7 JZ 454 9% A RNA (miRNA Al
IncRNA 55). DNA. f5 5 4K [ i 55 2 Fl N 2
Yy, HRAEMBZ PRI BL, e 1987 4F¢
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HMUAMATT iy Z2 Bl A0 (B SO A . A
ML bRz AR bR A A ) 7R A B EORERAS T
S, TTIZAFFE TN . PR . MEE . MR ISR
FRR SR Y, AR IR 32 283 5 e A4 /32 AR
S B A EAE mE AE  SUHE A AR AR, IR
H I N ) B R R R R BT, dE A
T RH DA 5 300 [ 52 M 8 40 1) S 358 AR 10 A= )
FUIRe, KIEANMIEE AR 5O, iR,
AU A5 AR 20 B A 5 AR ARL) £ 4280 B
I, K B A R 20 A 28 Y 55CAS [) 200 A bR 285 1 Ah 1k
&, AIRE A ARF D FTI6E

BEE AR NE RN RE, EAEHN
A I AR R TR A R, AN M
RETAMM . BB AN WA L A A A
HAOCHIM, SRRE AN . A P R 4 A At R
GLAmMAE BB A TP R P AR IUL, AN
PR A 4 e 1) TR S 2N Y T, el it 52
e Z AN DI RER S 5B E fE R, EAE
e NATTINZ2 B 2 Y5 200 it e 5 SR A D s AR -
TF 58 HAH W B8 A= 2 00 o A T T At i R D A
WMATEASUE R A . RERTT A2 R E %
SRR R AR B AR SOR X A IR T 2k
DRSNS F T B 1B 58 A h A S il — A
1 DPSCs kigsMdia5 8128

DPSCs & Se i A SR A JE M T 40 P, /i
SMIRZE R Z S KB . K, DPSCs HiEAMNG
& (DPSCs-derived exosomes, DPSCs-Exos) 5 7 ##
FRAE U0 BT U S5 h 28 A 1 R 25 1)
AR, [AAF, DPSCs-Exos 7F 5 2043 T 2 4kt J2
MBI F B R MR . Swanson 45 121 PLGA-
PEG SR Yok A Bl A 1 2% DPSCs-Exos 14
HINIMAZE RER R, K45 B DPSCs-Exos MIERET
BHE AN SR rh - T B, 8 ek
IS BB R AR W . XML R DPSCs-
Exos 7] L) fi¢ i#f BMSCs 19 88 43 4k, H DPSCs-
Exos 5 H 810 58 50T 240 ORI NB AT BMSCs 1Y
PRSP BB SR AR 12,

Xie &5 )% 28 i1 5 5 A [7] i 1] ) DPSCs
VRN IR TEAT cireRNA §6 4, & BLZ K
#1755 1) DPSC-Exos ™t FRAR ¥ 1L 85 i B2 A7 145 1
(circLPARY) %2 ik k11T, B30 R J& 15 3k 40 ff
B AR B — B, RIS A, circLPARI
H] 3@ 17 5 hsa-miR-31 45 5 1 5 IR hsa-miR-31 X}
DPSCs FSCHEAMHIEHT, IM{E#EZ KR % DPSCs

)R AR

miRNA 7E DPSCs-Exos fit i & JE il H & #5 5
ZL/EH . DPSC-Exo #5747 1Y miR-1246 A LIME#EE
Ik 241 e A 5 SR BV AL AL R B R R Y, I A R %
TR /N B 2 R R WBORT R AE SN U4, R
25310 1B DPSCs-Exos M, miR-140-5p &1
i) DPSCs-Exos I il T IL-1B %5 5 ) %5 B 20 o U4
T2, IR TR EUE T R A SRE R 1),
2 PDLSCs KiFNMASEREE

T B R 440 i 2 B T S A DA AR 11 T R U
o g 1O, PR AMIF5E K BH, PDLSCs 3 I A1 b 4
(PDLSCs-derived exosomes, PDLSCs-Exos) H A
R A AR Y T BRI M A S e i
0020 g PY AHEM, TGF-B. MAPK. mTOR,
FoxO {5 518 % 2. PI3K/Akt™®! Il NF-xB {5 5 i
% Y e o i i B A, Liv 45 PV AFSY R,
PDLSCs-Exos EA7 {2 # K i BMSCs i 5k 1
H, HZWE1AS)50 PDLSCs-Exos XK BMSCs
B4 B A FH B S 49 55 . PDLSCs-Exos 7E B 1B &
P v ) R AE FH A A P SE 30 A5 21 T R RE 1Y
455 . Pizzicannella 5 20 3 1 4 # K B0 Bl
PR WA 3R O (polyethyleneimine, PEI)
T.#1k PDLSCs-Exos [1) 3D Ji¢J5 B A1 kL B A Bl it
BRAL, 6 JEJG K R B DX B R ACR I
HAATE RS A8 AR s s DA G

1E PDLSCs-Exos 19 i & #L il 77 i, 8 1
RNA U 7 37 A 43 A1 AS 6] HR 25 A 200 i o 5 40 3 1k
H 2 3 A0 miRNA, K5 KL EIHESH
PDLSCs-Exos fH [t , £ i H /5 5 ) PDLSCs-Exos
W 72 4> miRNA i, 359 miRNA Fi#, Hrb
miR-122-5p, miR-25-3p Ml miR-142-5p & i,
X miRNA 7£ £ #1755 19 PDLSCs-Exos H1 iR &
ik &1, PDLSCs-Exos #5717 ) miRNA 1] D) i 1o %8
Tia] ) 42 B A 55 3 B 104 A 35 DR 52 ) 40 i )
WP, AR EN, SRLENEE
1% PDLSCs-Exos ML, B 5T 5dM 7d
) PDLSCs-Exos ' 3 )~ circRNA #12 > IncRNA I
P&, 39 circRNAs 1 5> IncRNAs T i, HX
Tl B8 R A S B TR 1 22
3 GMSCs kiFMNiEEB1EE

H T GMSCs I AE 2= R, GMSCs ki 4h
WK (GMSCs-derived exosomes, GMSCs-Exos) 1)
A= W) 2 T Re A B B T OCE . 2 IR R,
GMSCs-Exos 7EAHZUE K 5 fid: vh B R AF 1R
FH 7281, GMSCs-Exos F LA 8 5 20 i A9 12 7% Fl
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B MR, Diomede 455% ¥ GMSCs-Exos 5 PLA
MBS G 1 B AR BUSUE St b, &3 GMSCs-
Exos BEWE A SR - S0t DX 3 1) A A i 48 7
A, [FIE}, PEI T.#E4k GMSCs-Exos 19816 & Flfil
BRI EL, GO /Mrsh# WoR PEI TRk
GMSCs-Exos il T 19 /Nl A0 3k R k) e 5.4 B0
A A BE S WA B, LA R
BE B B Y., GMSCs-Exos 7EAE #E LB 1 7]
BF, R AT 0k i R B, Nakao 45 B
1 Z5FLF5 T /N B ] R ABE AL T 1) A AE DX Tl Jmg
1 47 GMSCs-Exos 8, TNF-o, i 4t ¥ i) GMSCs-
Exos(GMSCs-Exos-TNF) 1 JElJ5, 5114} PBS %}
B8 20 AH ., GMSCs-Exos 41 fil GMSCs-Exos-TNF
2 Tl B A MR A R OB B R A,
H GMSCs-Exos-TNF ZH #1 il il 15 5 SR o AH I
4 EMFEMHTHBKENMESEES

B bad 3 B IR M T A i ok TR Ah WA
SHEDs & & #b i & (SHED-derived exosomes,
SHED-Exos). # [a] ZL 3k T 40 Jd >k I8 5b W {4
(SCAPs-derived exosomes, SCAPs-Exos). DFPCs
ok Y5 A W & (DFPCs-derived exosomes, DFPCs-
Exos) 7EH S48 5 ot 2 B W AE (3697 0 -
LI, SHED/SCAPs/DFPCs-Exos 7 IfilL 4
AL B AR B R F AR B35S v i 4
BUAEH . RSMIFSE K, SHED-Exos A LI 3
BMSCs 4 85 43 A I F 4 il HoAg B Az i P21, o 7 58
iX Wnt/B-catenin f1 BMP/Smad 15 5 i % ¢ it
PDLSCs [ B H 43k B0, B 22 A Y 52 56 40 00F
T SHED-Exos 7E4T 4 Al St 18 & i 4 B3390,
Wei 55 B3V FEZE$L15 T 0 2 i 48 /) BRUBE L v D) 4 ]
1 R YA 2R Jmy #1355 SHED-Exos Jf-#52% 2 Jil J5 &
P, S5XTREAAE L, SHED-Exos 2H o i & g i 7
FEWES, AR, BeAh, Wu P ERRT
A0S — S A 2 55— O S 2 R - A 25 4 mm <
2 mm x 1.5 mm B9 7 18 & &k 451 9F 4 91 2k SHED-
Exos (1) B-TCP #4 F} 1 %€ 2| S5t 547 4 J8 J5 & BE,
Eas (B4 B-TCP St 240 M 1, &4 SHED-
Exos 1432 224135 A= 1 AT AT B 2 BB SB35
FAWSEF M, SHED-Exos A] i i miR-100—5p/
mTOR {5 53 J% 1% 5 80T A0 5 15 R 408 4l i iy bt
REETT, DXAIUT a0 R IR S Ty
P& B4, Shi % B 58 &3, DFPCs-Exos AJ 8/ 7F
Jii) & R BRUASE 1Y r 248 B 114 WO SRR B 240 L ) 5 o
LPS T4t 3 () DFPCs-Exos 1 il % B SR 07 8 2%

T THLHZH , piRNA 2351 ] GE 52 4
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) piRNA, &3 21 4> piRNA 7€ B Ff M i 44 oh A
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