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[HE] Br &%t/ BT 5T 405 (dental pulp stem cell, DPSC) % J§ #h i & (DPSC-derived exosome, DPSC-
exo) 1 it MSTRG.19716.1 fi& #F 2> 58 & J5t [ij 442 41 i (oligodendrocyte precursor cell, OPC) [i] & 24 2> 28 I 5t 41 g
(oligodendrocyte, OL) LA /E FHAMLA] . 3% i id RT-qPCR 4 il DPSC-exo A1 OPC 1 MSTRG.19716.1 #4 Il
B, /N OPC £ 4h b 4 0 il 5 Dynasore (20 pmol/L) T 4b # 5 7 #% %% siRNA-MSTRG.19716.1, 43 3l 45 T 10,
100 pg/mL 1) DPSC-exo 4b Hf 48 ho SR FH %o 328 2 0% 15 4 I OL 4% 75 # O4 1 8 55 05 14 2 (1 (myelin basic protein,
MBP) % ik , & H RT-qPCR £ #ll MSTRG.19716.1, miR-294-3p K /b 58 i it 40 Jifd & %% 5% K F 2 (oligodendrocyte
transcription factor 2, OLIG2) mRNA A Xf & &t , R F %€ o6 % B 5 5 5 IF miR-294-3p 5 Olig2 mRNA 1) 45 &
MSTRG.19716.1 X H I £ 4E F L 2R A0 W A 7R 25 35 46 3 DPSC-exo (948 B, R I ELISA #: OLIG2 2 14 # ik .
ZR DPSC-exo H' MSTRG.19716.1 945 W& . 3 & T OPC, DPSC-exo 4 L] i 3% | OPC 1 MBP 3£ ik Kk
S, 3 B O, FHPE 4 B LE 4, 3% £ AT B% Dynasore i 3 4 ) . miR-294-3p 7] 5 Olig2 mRNA &5 4, i
MSTRG.19716.1 fig # ] — 35 A9 45 & . DPSC-exo & U H] 2 2 | # OPC i MSTRG.19716.1 3K 3k K F , If- 42 B
OLIG2 # 1 % ik ; % ¢ sIRNA-MSTRG. 19716.1 J5 , I /E I B @ 3 85 . &5 i8  DPSC-exo A i & i 3%
MSTRG.19716.1 E 8 OPC H1 OLIG2 # {235 , T {2 # OPC 1] OL 434k .

[X® @] 28 T 400 (DPSC) ; Ak ;> 28 B B AT A& 40 i (OPC) 5 72> %8 K i 4 2 (OL) ;
MSTRG.19716.1; miR-294-3p; R T R FH T 2(0OLIG2); /MR
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[ Abstract] Objective To investigate the role and underlying mechanism by which mouse dental pulp
stem cells-derived exosome (DPSCs-exo) promote the differentiation of oligodendrocyte precursor cells
(OPCs) into mature oligodendrocytes (OLs) via MSTRG. 19716.1. Methods The copy number of
MSTRG.19716.1 in DPSCs-exo and OPCs was determined by RT-qPCR. Mouse OPCs were pretreated
with exosome inhibitor Dynasore (20 pmol/L) or pretransfected with sSiRNA-MSTRG.19716.1, followed
by treatment with 10 and 100 pg/mL DPSCs-exo for 48 h. The expression of O4 (a biomarker of OL) and

myelin basic protein (MBP) was detected by immunofluorescence assay. The relative expression levels of
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MSTRG. 19716.1, miR-294-3p and oligodendrocyte transcription factor 2 (OLIG2) mRNA were
measured by RT-qPCR. A luciferase reporter assay was performed to verify the binding of miR-294-3p to
Olig2 mRNA and the regulatory effect of MSTRG.19716.1 on this interaction. Uptake of DPSC-exo was
assessed by exosome tracing assay, and OLIG2 protein expression was determined by ELISA. Results
MSTRG.19716.1 was significantly enriched in DPSCs-exo compared with that in OPCs. Treatment with
DPSCs-exo significantly increased MBP expression and the proportion of O4-positive cells in OPCs, and
this effect was markedly inhibited by Dynasore. Further studies showed that miR-294-3p could bind to
Olig2 mRNA, whereas MSTRG.19716.1 suppressed this interaction. Uptake of DPSCs-exo significantly
upregulated MSTRG.19716.1 levels and promoted OLIG2 protein expression in OPCs. These effects were
markedly attenuated after transfection with siRNA-MSTRG.19716.1.
the differentiation of OPCs into OLs by delivering MSTRG. 19716.1, which upregulates OLIG2 protein

Conclusion DPSCs-exo promote
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expression in OPCs.
[Key words] dental pulp stem cell (DPSC) ;
oligodendrocyte (OL); MSTRG.19716.1;
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kol 100 N2 B Mgk R
(neurodevelopmental disorders, NDD) f#) £ W'
NDD & S8k & WL # ATy Fk H D 68 5 5 (1) &
B G DL L EE R R e O R ARG e A
Z— MR R T SR B A b & T
S PR AP VR T 45 A8, X PR 22 o 3l 4% T R4
MARGIRERE R RHE , fEMAE KT G
PR B A2 40 sBR AT R oM & e )
AE R 5 = AR T . PR, 02 2 A 4 A Bl S 2
NDD JAH 56 b 2 5 5 1697 1 23R mg . gk AR
R U L 30 4 A B 28 &R Bt (central nervous system,
CNS) A7 BR A A P A8 52 0 A, 5 1 A 00 A
ik o BE AR #F 58 3R W, > 5% B BT AT MK 4 M
(oligodendrocyte precursor cell, OPC) ] i, 2 /1> 58 g
J5 40 ifd (oligodendrocyte , OL) fY 431k /2 & # 7 4E 79
KEEIRATT ., OPCJ& CNS H iy 240 Ja i L #5 H 4y
LT 68 32 B, ¥ 5 BUBE BT U K, HE T 5 ) b 22
Rt UEMat A SBE Y. Wit MU oprc
A By I EEAL S IF AR R A2 3 OPC [n] OL 431k
{14 7 1k FURE SR, % T NDD K CNS #4336 97 %
W 1 T & B A B 2 AR YT IR
F Y H A AR T .

AP WA R ELA R SR 38 26 AR 1 P B, 7 A 2 0
16 52 0P A IR 2 Sl e R i RAF R N T S .
B+ 41 I8 (dental pulp stem cell, DPSC) 1] 38 35 43 3

€exosome;

miR-294-3p;

oligodendrocyte precursor cell (OPC) ;
oligodendrocyte transcription factor 2 (OLIG2) ;

SRR (DPSC-exo) 4 2 1 T B8 BT A AE 4 i RNA
ST VR W) o 3B 6 2 A7 A L, DA T R 4 A i i i
AR e AU . SR, DPSC-exo /& 15 RE
P4 OPC 3 Al 1 A1 1 8 35 P 2E , H Al B = W16
WE 4 o 1+ 8E 9F 44 #% RNA (long non-coding RNA,
IncRNA)-MSTRG.19716.1 J2& 38 A7 Fiy 1) 18 1 725 18 4+
W 77 7E DPSC-exo H i 75 21 19 — i 3 8 R 38 40
T o AEWAE B 2 5 A I L AT A R R SE A
RNA (competing endogenous RNA, ceRNA) , il
Ay 516 25 HL W B miR-294-3p , MM 311 ] miR-294-
3p 5 HHE R PR D o8 I B 4N M R BE ok B 2
(oligodendrocyte transcription factor 2, OLIG2)
mRNA 454 . B % OLIG2 & OPC [[ i3 OL 4
ik B v G B B SR 2 R R
$& 78 : DPSC-exo n] B8 i@ i 3% %2 MSTRG.19716.1,
fift % miR-294-3p X OLIG2 B9 #0 i 7 F , M ifij 4 F
OPC [n] OL 1 531k B 35 E 1

A B 5% B i DPSCe-exo il it i %
MSTRG.19716.1 25 OPC 20 fk i 45 (19 T g be Ho sy
T ARy — BB 2% 09 JC 4 L6 97 R, DPSC-
exo HA IR A s S5 v | 2R ) RE A e KT A BB I
i o B e ) L FE AR 2 R e G b R B 3
BT S P, ff Br H A A 19 O B IneRNA 78 34
8 71 5% G Jo 0 53 A R R B A e AR T R T 5
Wt g inyy FTRONMAAEEE L. AR B
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# 78 DPSC-exo /& 5 86 i B 4= 09 20 F ALK, 40
IncRNA-ceRNA ¥ # % 4% 78 4 28 A4 vh i BRiE , 5
9 NDD M CNS 51155 i 20 i 14 kG o T 191 42 4L 357 19
BN

BRI T

KA LR /DR IE A DPSC-exo fil OPC
H phy A2 A I A . 293 AR B 4 (TCHu43)
W T BE B L i 20 5 o0 s DMEMY/F-12 55 57
55 (11320033) i 4 1L 7E (A2720803) ,0.25% i &
M i (25200-056) . JC B # B2 £k 22 »f i (dulbecco’ s
phosphate buffered saline, DPBS) (10010-023) #
Lipofectmaine® 2000 % ¢ 1 1 (11668019) ¥ 1y T %
Invitrogen 72y &l ; £ 3% #2 (3516, 3524) 1y T & [#
Corning 2% A ; 40 M & RNA i 42 3 7 & (9767) .
RNA J# 335 £ (RRO37A ) F 798G 2 2 46 1 38
& (RR820A) ¥ T = A0 T8 (K&E) A RA
"l 5 OL AR & 9 O4(MAB1326) — it 13 F 5% [ Bio-
Techne 23 & ; #b W A& #1157 Dynasore (Ab120192) |
T M — $i (Ab53521, Ab203491 I Ab7349) Fil — 4%
(Ab150113, Ab150077 Fil Ab150159) #J Il F ¥ [&
Abcam 2% 7] ; M-PER #0 M & & (1 48 B 7 &
(78501) F1 BCA & 1 1 & (78501 il 23225) ¥ Ity
T % [ Pierce A Fl . siRNA F1 DNA & i # 5
AR ARARENR . /MR Olig2 ELISA {7
& (MBS2890554) 14 T 3¢ [E] MyBioSource 2\ ] , 3L
W%t F WK L ) & (E1910) A1 GloMax20/20
Luminometer 8 5 O 25 g 7% M 4 WA 5 1 T 28 =
Promega /~ Fl . 370 & %1 Steri-Cycle @& i K & CO,
B FR A T 55 [ Thermo 28w, Optima XPN i ik
20 AL F € [F Beckman Coulter 23 7], NeoScope
JCM-7000 8 & AR L T H A H Pk U tt

DPSC-exo R iE M 2 K FH £ 4 H2 B (scanning
electron microscopy, SEM) Wi ¢ DPSC-exo [1) i 1
S5 FUE S RRE . S BROCHR 7 vE " 2R TR ik -
AN WA - U BT AR = BRI 25 A T =X R A
DPSC-exo AR &4 CD81 Fil CD9 ) A B .

OPCHIEFFMEE /N OPC Hh A Ui 241 1
W53 B & R UE T 2 7 R C57BL/6 /s U 21
21, UM AE TG T A F T R 3 T DMEM/F12 85 3%

Z8)

S Jffh s 2% B27.1% N, .PDGF-AA(20 pg/L) &
bFGF (10 pg/L) , LA AE 5 3G 58 S R bR . B
FEA&M N 37 °C5% COMEMR KT IR/, 19 3 R i —
WAL, WM OPC 4l B M a4 /b T %
5 -L-#i 2 82 (poly-L-lysine , PLL ) £ ¥ i 5 3 #x I,
B 9% 24 hJE R B0 05 2 6 G G DU LRy S P A i
¥ A2B5 1 PDGFRa [ ik .

LS EMAIE XA OPC A ab 3
DPSC-exo (LLD) +OPC 41 : DPSC-exo %4 ¥k & &
10 mg/L; DPSC-exo (HD)+OPC4H :DPSC-exo &
J# 4 100 pg/mL; DPSC-exo (HD) +OPC+Dynasore
20 : DPSC-exo Z ¥ £ 4 100 mg/ L, Dynasore Z¢ ¥k Jif
& 80 pmol/L; DPSC-exo (HD) +OPC+siRNA-
MSTRG.19716.1 4 : 7 4¢ siRNA-MSTRG.19716.1
(5 -GUACUUACACUGUAAUCUA-3" ) & OPC
J&i 24 h, W02 BE A 100 mg/L #9 DPSC-exo;
DPSC-exo (HD)+OPC+siRNA-NC 21 . #% 4 siRNA
B SCFE B (NC, 5 -UAUCGAUAUCUGCAAAUC
U-3") % OPC J7 24 h, B I 2 ¥ & 24 100 mg/L (1)
DPSC-exo., OPC 4% & 1 X 10° 4 /4L 1) % B 45 fp T
6 FLES FEML, I % A i I B 5%, R HL g e M BE IS T
Jil DPSC-exo #l Dynasore, 4k 22 % 3% 48 h, siRNA
o e i BRI a0 0 Y 5 AT

mEWRRLE B OPC R T J0 W 3 A I Ak
PG, PBS YRR 3. WA MY O4: IMAF BT
KR B ) O4 — Pt , £ W 7 30 min, PBS ¥k %
3 UG KR B 5 0t it , & i DG F 30 min.
Y M FH 400 2 R W [ 15 min, PBS ¥ % 5 H
0.1% Triton X-100 %4k 10 min, PBS pE& 3k . #
M15% BSA 30 min )&, T 4 ‘Ci % & MBP — 4 .
W H L, PBS VBB 3 W, I A 280 bt , % IR b
W E 1 h, M5 A Hoechst 4% 4 40 g #% 5 min 3-8+ A .
e B R 4R K%, Tmage] #1443 #r O4 F1 MBP
55 o O4 B R R K L2 OPC 5 1] OL, MBP
FHE 278 B OL, 1 O4/MBP XU PH 4 2 fifl 32 7R 71k
F i OL, AT I T 1Al OPC 9 /2 1L 3% . OPC 1y
A2B5FI PDGF Ra J& 8, 4% f 5 R R EAT o

RT-qPCR #& Ml F 18 RNA $2 BGL 7] & vl B
PRI M RNA L BT pg 2 RNA % 18 RNA J #
s A & U B A & cDNA, B S5 1
Random9 FURE 5 4 5% s 5191 (57 -GTCGTATCC
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AGTGCGTGTCGTGGAGTCGGCAATTGCAC
TGGATACGATTTCAC-3" )R &Y. B2 plL
R AR N B AT YO . AR RN
20 pL: SYBR Green FUiR ¥ 10 pL, b N5 9
(20 pmol/1.) £ 0.2 pL,cDNA 2 pL., TEH K #h & =
20 pLo PCR I 2 : 95 ‘CHUAE P 10 min; Fifi 5
PEAT 40 NEER 295 °C 251 15 5,60 CIB K /FEAH 60 s,
PCR 5| ¥ N : miR-294-3p, 5" -GTCGTATCCAGT
GCGTGTCGT-3" ( I{iF) 15" -AAAGTGCTTCC
CTTTTGTGTGT-3" (M) ;U6 (M10329.1),5 -
GTGCTCGCTTCGGCAGCACATAT-3" ( | i)
5 -AATATGGAACGCTTCACGAATTTG-3’
(F¥#). MSTRG.19716.1,5"-GAAGTACTTAC
ACTGTAATCTAGGT-3" ( L ¥i#) f1 5 -TGTAA
GTACTTCTGCAATCATAC-3" ( F ¥ 31 ¥ ) .
OLIG2 (NM _016967.2) , 5" -CGGTGCGCAAGCT
CTCCAAG-3"( EJiF) 15" -TAGATCTCGCTCA
CCAGTCGCTT-3" ( F W# ) o B -actin (NM_
007393.5) , 5’ -GGAGACGGGGTCACCCACACT
G-3"( FiF) 5 -TCTTCATGAGGTAGTCTG
TCAGG-3" ( N W 51 ¥ ) . miR-294-3p.
MSTRG. 19716.1 Fl Olig2 mRNA ] % & & i
278 kA%, U6 Fil B-actin 43 7 B HAE N 2 .

A B, 2k A RT-qPCR % DPSC-exo fil OPC
B MSTRG.19716.1 #4746 %F 2 |43 #1156, 4%
£ MSTRG.19716.1 HA5 ¥ 51 B PCR 7 ¥ 5 b &2
JoRL 2 A4 v 00 e B O AR Al A T 43 o 5
PRI HE DU, B S X0 A o 5 R AT 10 4% R 90 6 B
B M EARHEIN LR TR S HE AR E /A Hr . A
DPSC-exo &z OPC w4 BUEL RNA, 48 [ 5% 563145
cDNA J5 #17 qPCR A . AR FEA COEACADRUE
£ 5 8, 38 DPSC-exo B 48 X $4 DU, s BN
[ RE A [] 9 0] e 20 3310 A 400 i (4 1084 OPC)
R A A PR B (B 1094 B0RE ) S 5 — Ak SR, 18R
AL SR T B MSTRG.19716.1 42 D%, 3T
GG — bR, ST ANBA S OPC Hh H bRE% sEA (1) £
HEFT HEAR , DN DAl HL AR S A o 1 5 R R

ELISA ¥l OPC 2 AH N b B 5, 3% K G R,
fifi FH 74 PBS 52 82 98 74 2 Uk, A 41 it 24 i 9 72 4%
4,4 °CF Z4# 30 min, I+ F 10 000X g &> 10 min,
WegE BWEAE A RN A FRE A . #i BELISA 557 &
WY 5 T ) il A A G AR R, B B 1 i FRE AR

A3 0 ATl B A AL TR, 37 “CHEE 30 min; B J5 KK
TS T A 0 45 5 W, e vl Y S R 0 Tk
(O = \WNET RGN SE 7 b5 @ AN R TR R e =P |
AL R W 2R SR A B AR AL T 450 nm P A0
FE 2 LG EE (D) , M A5 o it 280 53 & ZH AR AR
HFOLIG2 8 % i .

SN R EXSEEE  DPSC-exo A R JH PKH-
26 BEATRRIC, F 37 °C 5% CO, %M F4kLhi 3% 24 h
J5 B g5 0.5 mL 9 DPBS Yk 41 g 2 36 , LA
2% 6% 2 4 240 B 0 BB AR U0 B AR WA AAS . RN 500 pL 1Y
496 22 T W [ 5 40 i, % 40 A% 54T Hoechst 4 4
JE AR AR ARAR A 0 SO MRS | i A Image K
2 X6F 33 4 240 i e ) S 0, 5 Ol BURE B IR AT AT
JE 43 B 5, P AR A % €0 0 S 1Y R R R TR )
£ D[ U1 AN B i S 2 W o U A G )
SR

RHREBIR RHMAEDRE L ¥ KM
TargetScan Filill O/ig2 mRNA 5 miR-294-3p [ # 7E
a5 a L o A  miR-294-3p AL (57 -AA
AGUGCUUCCCUUUUGUGUGUATAT-3" ) . FH
B (57 -ACACACAAAAGGGAAGCACUUUAT
dT-3") K o %t B8 (NC, 5° -CUCUCUAGAUUA
GUGUCUGUGUATAT-3") . X4 K9 293
i Jf B2 B 24 L EE SR AR, B AL 1 X104, 37 C
5%CO, 51T 1 %85 %, 18 20 M 58 4 W5 BE s, 4% IR
ek 38 30 U8 B 45 HEAT miR-294-3p ALY L FH 8 ¥ K
BT X B 5 g 45 I 2k K pGL3-OLIG2-3" UTR
(wt) 8, pGL3-OLIG2-3" UTR (mt) i 5% Je 5055
B YU M I B 2% VR85 5% 48 h WACAR 4N AR AS I 28 o R
BT o K R IR AR peDH-MSTRG.19716.1 .miR-
294-3p B 55 2 15 B PR AR A L B e 293 4l i, 48 h
i WL 240 LR AT 9 5 3R T T A

FitZE N R GraphPad Prism 9.0 3 i
TGt 50 A L B R IR 88 (n=3) . ™
20 1A] Fb 4 R P b ST RE AR K6 56, £2 40 ) L A SR B
% J7 2 43 BT (one-way ANOVA) , 41 [8] 7§ ¥ 1L 4%
K Tukey 2 # WK 5 . 7RI AT580F o0 Hr A, XF
B AT O ARG 5 Ry 25 SRR g . A B AN
A TE A 3 AT 8007 26 A 5%, IR AT AE 2 50K 56 (4n
Mann-Whitney U £ 4 5 Kruskal-Wallis 5 ) . P<<
0.05 N ERAFRIT¥E L.
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44 R

DPSC-exo R{EF OPC AL TE SEM EFH
i F W1, DPSC-exo [ 42 40 4 T 50~200 nm , £ 4
ANIAMA TN BRIE S E (R 1A) o TS e g R R
HH |, 25 4 928 3 W BRI B 1) 90 6 1A R B A 4 K 2 8
AR W6 AR 5 & W CD81 AT CDY B &3k (1 1B) .

B PED Y B 25 R W, 45 K £ 8 OPC [R] if 3 ik
A2B5 fl PDGFRa, Bt OPC 4l (B 1C) o
DPSC-exo 5 OPC # MSTRG.19716.1 & = Lt %
ER S R E W], DPSC-exo F MSTRG.19716.1 fY
PE DR (31.80 £7.96) X 10°/10°, i3 %5 T OPC iy
(4.56%0.98) X 10°/10° (P<<0.01) , ¥ 7% MSTRG.
19716.1 78 DPSC-exo H A & i # &= (K 1D) .

A B D
10*
50 - P=0.004
=~ 10° S ~ 40t
2 =2 |
= 10° 2 T
3 8 2t
29 = &
< 10'F g 3 10k
0 U
10 1 2 o DPSCs-exo OPCs
10° 100 100 108 10*
AF488 (CD81)

50 pm

A': SEM scan photos of DPSC-exo; B: Flow cytometry identification of DPSC-exo biomarker expression [ green fluorescence: AF488-labeled
CD81; red fluorescence: AF647-labeled CD9; upper-right quadrant: CD81"/CD9 " (exosomes) |; C: Immunofluorescence detection of A2B5 and
PDGFRa Expression in OPCs; D: Comparison of MSTRG.19716.1 copy numbers in DPSCs-exo ( X 10”) and OPCs ( X 10°). The experiment

was set up with 3 biological replicates, and the data were represented as T +s. P values were determined by One-way analysis of variance with

Tukey’s multiple comparisons test as a post-hoc test.

1 DPSC-exo FRAE.OPC £ E #1 MSTRG.19716.1 K 4 X4 &£ &
Fig 1 Characterization of DPSC-exo, identification of OPCs and absolute quantification of MSTRG.19716.1

DPSC-exo X OPC 43 ¢ IX & MSTRG.19716.1 #A
miR-294-3p EEM M HERCY AL LRI,
LR 40 e #8, DPSC-exo (LD)+OPC ZH 40 b O4
5 MBP % % {5 %5 ¥ A B 3 g (P<<0.05 3 P<<
0.01) ,DPSC-exo (HD) +OPC £ 14 ¥ N . & (P
¥1<20.001, E 2A) . RT-qPCR K 25 5 01, 5 %}
Mo W % , DPSC-exo (LD) +OPC 4
MSTRG.19716.1 & & B 8 54 hn (P<<0.05) , DPSC-
exo (HD) +OPC 4 3 Jn ¥ >4 & 2 (P<<0.001) ; 5
DPSC-exo (HD)+OPC 41 kb %, DPSC-exo (HD) +
OPC+Dynasore 4 MSTRG.19716.1 % 1t B I [ {I%
(P<<0.001) . 5 X} B4 % , DPSC-exo (LD) +
OPC 41 miR-294-3p & A I FE AR (H 22 5+ o Be 11+
X, 1 DPSC-exo (HD)+OPC 41 B i f& A% (P<<
0.05) ; 5 DPSC-exo (HD) +OPC 4 I # , DPSC-

exo (HD)+OPC+Dynasore 2] miR-294-3p 5 & B it
T (P<<0.05, K 2B) .

MSTRG.19716.1 3 miR-294-3p 5 Olig2 mRNA
GEEMEmM AW EFI R R, fE/NR Olig2
mRNA ) 3”4k 4i 55 [X. (untranslated region, UTR) ,
FETE 7 AT HE B miR-294-3p Fl 7 X 45 & 1 5 57 -
AGCACUU-3" (FI3A), R MLKLEREN,
5 pGL3-0lig2-3" UTR (wt) % Y 41 H %5 , miR-294-
Sp BLADLy ak BH i 5 AL L 20 293 Af il O R
it 3 1k B I ORN T = (P 34 <<0.01) . 5 pGL3-
Olig2-3’UTR (mt) ¥ 441 tL 4%, miR-294-5p B4
G BHL 18 ¥y 5 AR YL 26 293 41 it o 9% Ol K T PR
W Ak, B X R B Y X pGL3-Olig2-
3" UTR (wt) & pGL3-Olig2-3" UTR (mt) % 4t 1y
293 24 Jfl v 2 ' R il I PR 34 T B 3 5 e (181 3B) o AE
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NC group

OPC group

EENC group
EEH DPSC-exo (LD)+HOPC group

E=DPSC-exo (HD)}+HOPC group
D DPSC-exo (HD)*+OPC+Dynasore group

DPSC-exo(HD)+

=

i

- P=0.001 P 0.001
g P=0.017

2

= 6}

e 1

S

e Il- l-

g 4 " "

E’ | o

E 2 | o' .l- __
(j - l?

m s !

= R

W

=

miR-294-3p/U6 (fold change)

EENC group
EERDPSC-exo (LDHOPC group
E=SDPSC-exo (HD)+OPC group

P-0.001
5r
P=0.025 P 0.001
4r P=0.008
P)
3
g
=
]
=
€

MBP

B8 NC group

B DPSC-exo (LD+OPC group

E3 DPSC-exo (HD)+OPC group

[T DPSC-exo (HD)+OPC+Dynasore group

1.5+ P=0.034 P=0.021
1.0
i
e i i
0.51
0

A': Fluorescence imaging (Hoechst-stained nuclei in blue, O4 signals in green, and MBP signals in red) on the left, and analysis of intergroup

differences in fluorescence intensity on the right; B: RT-qPCR was used to detect the relative contents of MSTRG.19716.1 and miR-294-3p. U6

was usedas internal parameters. All experiments were set with 3 biological replicates, and the data were represented as T *s. P values were

determined by One-way analysis of variance with Tukey’s multiple comparisons test as a post-hoc test.
2 OPC AL iE4RME L B MSTRG.19716.1 5§ miR-294-3p £ EME
Fig 2 Identification of OPC differentiation markers and quantification of MSTRG.19716.1 and miR-294-3p levels

MSTRG.19716.1 J# 41 I, & /D LEHE 34> miR-294-3p
P IX S5 G A A (E3C) . SR IEE R KN,
5 pGL3-Olig2-3" UTR (wt) % YL 41 HL #5 , miR-294-
Sp AR A 5 H AL YL 4] 293 41 i v 9 ' 2 TS
% FE L (P<<0.01) ; 5 pGL3-Olig2-3UTR (wt) +
miR-294-5p i 4l ¥ # Y 4 b ® , pcDH-
MSTRG.19716.1+pGL3-0Olig2-3’ UTR (wt) +miR-
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R (P<<0.01) ,DPSC-exo (HD)+OPC+siRNA-NC
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64— (E4C),

i i

OPC & CNShH B W4 il , fEh &2 LB
o A R PR G R T L FR BT RE R o Ak R A
B9 OLL 328 17 T 1 A0 22 et 22 0 il 5 A B 8 L A Jin B
M2 wh AL S HE R A AR S R PR B UL b I
Skt 3 AR AL OR A DL KB SR AU S RE . OL A Al
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pGL3-Olig2-3'UTR (mt)

pGL3-Olig2-3'UTR (mt)+miR-249-3p mimics
pGL3-Olig2-3'UTR (mt)+miR-249-3p inhibitor
pGL3-Olig2-3'UTR (wt)+miR-249-3p NC
pGL3-Olig2-3'UTR (mt)+miR-249-3p NC

5"-... GTAATCTAGGTGTGATTGCAGAAGTACTTACACTGTAATCCTGGTGTGTGTGCAGAAG-
TACTTACACTGTAATCTAGGTGTGTGTACAGAAGTACTTACACTGTAATCTAGGTGTGT
GTGCAGAAGTACTTACACTGTAATCTAGGTGTGTGTGCAGA ACACTGTAA
TCTAGGTATGATTGCAGAAGTACTTACACTGTAATCTAGGTGTGTGTGCAGAAGTGCTT
ACACTGTAATCTAGGTGTGTGTGCAGA ACACTGTAATCGAGGTGTGTGTG
CAGA ACACTGTAATCGAGGTGTGTGTGCAGAAGCACTTACACTGTAATCT

AGGTG ...-3’

—L=00IL P43

P=0.041
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Y
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T

Luciferase activity
(=]
=
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= pGL3-Olig2-3'UTR (wt)
mn pGL3-Olig2-3'UTR (wt)+miR-249-3p mimics
s pGL3-Olig2-3'UTR (wt)+pCDH-MSTRG.19716.1

pGL3-Olig2-3'UTR (wt)+pCDH

A': Prediction of the binding sites between miR-294-3p and Olig2 mRNA; B: Detection of luciferase activity and analysis of inter group

differences; C: Prediction of binding sites between miR-294-3p and MSTRG.19716.1; D: Detection of luciferase activity and analysis of inter

group differences. The relative luciferase activity is expressed as the relative ratio of firefly luciferase activity to sea kidney luciferase activity , with

sea kidney luciferase activity as a reference. All experiments were set with 3 biological replicates (n=3), and the data were represented as T +s. P

values were determined by One-way analysis of variance with Tukey’s multiple comparisons test as a post-hoc test.
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Fig 3 Bioinformatics analysis and luciferase activity assay
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A Exosome tracing (left: cell fluorescence field imaging; right: analysis of differences in red fluorescent particles between groups in OPCs) ;

B: RT-qPCR was used to detect the relative content of MSTRG.19716.1;

C: ELISA was used to detect the OLIG2 protein expression level. All

experiments were set with 3 biological replicates, and the data was represented as T = s. P values were determined by One-way analysis of variance

with Tukey’s multiple comparisons test as a post-hoc test.
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Fig 4 Detection of MSTRG.19716.1 and OLIG2 protein contents and DPSC-exo uptake in OPCs
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