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hoOEDD o gn

(DHGIFERFEMRFFRDH SREMAHE RS BEASIRERE, i) 410081 ;
DA ERFHE_RBEERMESAFNEEELERE, KV 410003)

HE SRR IR B M ISR b 69 AL A2 4 50~ 130 nm #9 2 R R A B R v AE R
Z R T 48 6. (olfactory mucosa mesenchymal stem cells, OM-MSCs ) 4k 4 — K #7 & I 44 18] 7 J T 40 fie
EHFSHEBRPHAAGTER, LN EIH S I F 5 ke sh bk Bt % 12 OM-MSCs #h sk 4k
BB SR B AN RGBT S R LARE . AR R A AR IR B0 kB OM-MSCs 327k ¥ 49
9]‘%441 BRRXEBRE S E R AFATEOLE RS, 2R R ER LT EHE NARERIITA
Western FP i s shib Rk & BB K D Fe k@ ey 4 F o T AR &R T 05 2 . KA CCKS8 374 5%
I5, Western ¥ 3% Ao X J& 52 36 | o7 2 0 AR i e /B ) R 4@ 38 7 Fe iE 45 69 %ol . 4L Western ¥
T Fe A R AL AT 45 R B OM-MSCs RBRINARTEE S AR, HZL A 40~150 nm; & ik F
BARARITH CD63,CD81; CCK-8 A .77~ . 7R Bl IR JE 49 OM-MSCs & 91 4k T 42 25 A fii i fn 8 1
K oa R 3G 5 E R B 38 AR AR R AR IR AR MM (P<0.05) . Western FP it 45 R 2 = . 40
Yo G 3B 4L OM-MSCs 7 Sh sk A 7T 2 2 3% 3 9 K 4m 6L 0 38 78 m Mo A 40 R & & KB & ik
(P<0.01) ,Za %) B LB 25 5F .7, OM-MSCs /R SM b AR T3 5% 1 R s i £ 48 11, B & T 1R
21 (P<0.01) , AR A Bt ik Bk T A5 B ALK 1T OM-MSCs R SRtk | BLi% sh ik 4k B
AR B ARG f A R BT A AR B TR AR A
KR RART@ie; IR, shisik; ¥h,; T8
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Abstract Exosomes released into the extracellular microenvironment are nanoscale membrane vesicles

with a diameter of 30-150 nm.As a kind of newly discovered mesenchymal stem cells, olfactory mucosa
mesenchymal stem cells ( OM-MSCs) are potential therapeutic targets for various diseases, and the
mechanism of action is postulated to be mediated by secretion of paracrine factors—exosomes. However,
the studies for isolation, identification and biological characterization of OM-MSC exosomes remain
unreported. In this study, ultracentrifugation was used to isolate exosomes from conditioned medium of
OM-MSCs. After the

immunofluorescence for identification. Transmission electron microscopy, nanoparticle size analysis and

OM-MSCs were isolated and cultured, we used flow cytometry and

Western blotting were used to analyze and identify the shape, particle size and specific surface molecular
markers of exosomes, respectively. CCK8 proliferation tests, Western blotting and scratch tests were used
to analyze the effects of exosomes on the proliferation and migration of human brain microvessel
endothelial cells (HBMECs). Our results showed that the OM-MSC exosome morphology was mostly
round with a diameter of 40-150 nm, and they expressed exosome markers CD63 and CD81. Moreover,
OM-MSC exosomes could significantly promote HBMEC proliferation and migration. This study
demonstrates that exosomes can be successfully isolated and purified from the supernatant of OM-MSCs by
ultracentrifugation and these exosomes can significantly promote the proliferation and migration of

HBMECs.

Key words mesenchymal stem cells( MSCs) ;
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AP U4 (exosomes ) A& — 2 HI 41 ML N 22 9 14
( multivesicular body, MVB) 5 40 ig J& fl & | B il
1) 20 B A 5 P 5 v B 48 0K G i TR N e, b
WMAE & Z Fh 3 B I BT mRNAs  microRNAs |
B9 FERAEYEWHENY R TE4 i
T IS B A | A0 AR E T B s By AT o] Bk g
JEMRE AN A S DT TR HE T BEMAE L, 2 S
VI 22 85 B2 (1 A A 330 g P o R R 0 2 9 ) K
AR Rk, AR A AR Y A ) 2 O A7 B
T F AT HT A R OO S g3 B R
MLOZ&L MBS Al FE BT+ 40 B ( olfactory mucosa
mesenchymal stem cells, OM-MSCs) , Jf X H. 4= ¥y
FRAVEIEAT RIS BB OM-MSCs 3t % #5 5t
FasE | b, vl FARRS AR, DA T JC A g3 1k e
N, e AR BRIR R, HAE RSN 5 T H OF8 5
BAZ kg fe . [FI, 3 - 20 i ok 95T 4h
W2 BA 1 b 2 oo o A i) KR # 2 b IR 2
B <R 1211 o0 1 O (1= e 1 o 1 [ N =
(4] 72 5 1 24 A A LG LAY ok e A 4 ffT JHE iy A
B 5 A Oy B R Al e
FHOGSCHR 8 | 18] 58 57 1 41 g Be 6% 3 3 55 3 W A
R W 2 1 M W) o ——A D WA AR DA T A 2 245 45
HE B AR B TR AE 5 N MLk
F0 5T AR IR Y S WA X T — 2B R SE OM-
MSCs #EHIBLHI, by oK R 4 HTT & n g — Fifr B £
B A B T SRE B IR HG Bk B 1 BT B IR 9T O =X
ABAHERWEX,

olfactory mucosa; exosomes; proliferation; migration

1 R

1.1 ##

AR S0 W6 2 2R BRI % 3 A T R i R
5 R IR B Bt R A i ZE I B R AR AR L — B
B A 22 SIVRET 20 B F% A S 0 28 58 N, 25 B 2 Dy ol
A S R S R AR A T AR
BT Y1 3AG ) P VT 90 DR 25 B e st 2k S O P S A 25
N —ERAeHEZE ot il H 2ad A R 2Ot
228 BB SRR

F B . mbE DMEM-F12 353535 (1:1) ,DMEM
Hig% 3 (Gibeo) |, G 2 1MLV (Gibeo ) , WAL (FH 8 &
20 000 U/mL BE8EZ 20 000 ng/mL) ,0. 125% JiF 5 H
T AL ( Gibeo ) , 4RSS T4 FHARAFI , BRPT A 50
FEfiik CD34- ECD,CD45- PC7 .CD73- FITC,CD90 -
FITC(BD,2£[E) ,CCK8 il (3 = K) , Shlb bz
Y5 (CD81,CD63) —Hi g H 3£ [F Proteintech 23
A, FEBR R — £ T8 ( diethylpyrocarbonate , DEPC) | Z,
T W& W Z TR ( ethylene diamine tetraacetic acid,
EDTA) . = F& B & & & W &g ((Tris ) . i R 2%

(ammonium persulfate , APS) \nestin —${ ( abcam 2

A, % [H ) STRO-1(abcam 27, £ H) , + %
FERHE PR 84 ( sodium dodecyl sulfonate, SDS | P4 Hl 3
Z .} ( tetramethylethylenediamine, TEMED ) | 5
S CIR KK I AL B ] R TR ( Tween-20) | N 4
Tk e | H 2R L SO M T Y S B 36

Sigma 23 H]
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1.2 OM-MSCs REXFNIZ

IR N B R AT 3RS BB BRI
T FEHEBR PR RERR 1 | 22 A0 98 S MR BRI 1Y
BUEE T, S BV SR 3 d, ARIUHT & IR
P, AR A0 oA o B B SEAR IR N BRI
TCIMTE = B DMEM/F12(V /V=1:1) B4 5 5t
(T HEREK 200 U/ mL FIEERZ 200 U/ mL) 506 3
R EBRIIE , BT 10% 16 4F 07 1) & FE DMEM/F-
12 ¥, FHIRPLY 724 39 % 59 5 1 mm?®, 52500
Fr L0, FEEA TR SR, B CO, BEFRFE N (37°C,
5% CO,) ¥, LUGREE3 d, 8 1 Ik, 4 40 i i
TCHT AT, B2 5 RANMEEFP T 6 FLANM R
FEM, 25T OM-MSCs 7 A0 M A S8 58 e G ie ¢
1.3 ®RELLEE

U 5 R OM-MSCs #4158 9 e %€
AR O 6 FLAR PN B T A0 R 2t B, e
PBS WA T 7 3 WK, BEIR 5 min PR 40 i F
AT E AR 15 min g [ 02 25 o5 i o 1861 72 R
INA—$T, ¥ 8B% 7 e T 4 °C MKEE IR & o
R HECH  FH PBS %586 3 UK, BHIR S min FRIIA
THU(RBATECH 200 £%) ,EOGHE IR THEE 1 h,
PBS Vg 40, 4388 5 min, ¥k 3 YK ; I DAPI ZL 44
A% 5 15 min; fefm B P U 1 W (PRI il
() DAPT ¥ T H BE Y, R b dee J AN 4t R
BT ) , 8 P OO I KGR A T e Ja e,
TN BB T MR R RIE 5%,
1.4 RRHARNE

U 5 8 OM-MSCs, # B3 Pk T 1L 5 4k B
0.1 mL, BAMEXTIEAE INABT [gG-FITC 1gG- PE;
He 484 5 m A BT APt ik CD34- ECD, CD45-
PC7 .CD73- FITC ,CD90 - FITC, Z R % & 30 min,
P )i G a e
1.5 SMMERSBAL

B 20% FBS 178 DF-12 B53#3E 100 000xg
4 C L 18 h WA IR I VS, il 4 s o/ M ik
WA, BUL = 4 AR A M 25 a5 TR
PBS WV 3 WK, B K 3 min, BRI TC AN A 15 35 356
WEE 48 h WAERE IR BIE W 40 mL, R 253 &0
(73, 500 300xg B0 10 min,2 000xg . B.0> 10
min, 10 000xg .30 min, 5CJ5 ZBR 40 P40 | 40
MORE R, BB W RS 0. 22 pum JEMSE E  7E
4 °CF,100 000xg B3> 2 h, WS ITIE ] 1xPBS
R YR 100 000xg B0 2 h BRI 1 IR, & )n sk

UUUEH 1xPBS &, #i il B 15 fd H BCA 357 & ik
FiRE TR, /3385 -80 CIAEE&H
1.6 SMMERIEBREE

BB Al AL AR A 10 WL, i i F 200 H A3
FEAA b T2 IR # S 1 min, FHIEA0BHR IR 25,
it 5 WUSE K VA U (1% , pH4. 0) IR Y% 5 min, [
XUZEZKVE 1 3 J5 2 T BT, 7638 3 fL - b B UL ¢
JHAMR,
1.7 HEENHNE

HUAMMART OM-MSCs 4H g 24 fift WA &, T 5%
RGBT B 15 peg. 12% PAGE, RFiR
WE A BEIE IS RN H A 1 J5 A B8 R A R £ 4 2R
F 1 xZ55 28 hEL AT (tris buffered salina withTween-
20, TBST) (Tris-HCI, NaCl, Tween-20) it 5% i &
Wb = T 2 h B ER A SEIRCE 1 h, BRI
A—H0 4 CRERMEE A, JH TBST BEEE 3 0, HH 1
TBST i B BRAR 2o 420 A W Wl A 12 09 9T, 7 ¢ L f31)
1:4000 , H4F RS S 19 — B0 5 AL [ 9BE & 45 ~ 60 min,
EE SR A IXTBST ¥ 3 K, &K 15 min, fiFHE
% K 6 (electrochemical luminescence, ECL) 5
JESREE 3 min , FHORGERSORE B 2L 2250 B A 5 X I
R B bk
1.8 HARBRLRER SR

AMNIMARE S 1xPBS B BE, A 1 mL {3 41 25K
FE G E B 2 R A ) ok R T AR R, AR
Nanosight NS300 ( Malvern /R 3C, UK) it 5% % JUk:
BRI LA B, DL ALATRL BT 20 ~ 30 AN E0RE R
RIS A B, e I AE RS
1.9 ZHAEIEsE NG

96 FLAR % Fl 1 x 10°/FL A ki 34 11 8 P9 B2 4 i
( human brain endothelial
HBMECs) , %6 ] 10% FBS DMEM 3535 34 37 °C,
5% CO, AHEIE F= 46 35 95 L%, 1 20 10 s B 5 B
FIRKE SR ELIEH PBS Uk 3 Wk, &AL A JC I
DMEM K5 #:3E 100 pL, 34050 A 10,20 A1 40 pg
OM-MSCs JEAMMADIEAT AR BE , 553% 24 h 5 &FLN
A 10 wL By CCKS8 ik, 7£ 37 °C ,5% CO, ks
FEPIEE 4 h, BEARY A ,gonm P FLIR G,
1.10 XREBEHH

¥ HBMECs 40 LA 5 x 10°/FL 117 % & #Efb T
48 fLz, FIME Sk e BRIk, M Sk 2220 B, e &
JRRE SRS FH PBS v VE40 M 2 vk, BE R F i 40
i, LI ATCINE DMEM $5 354 300 L, JhnA
40 pwg OM-MSCs Zb W {4 F 17 4b 3, 2 )5 & 76

microvascular cells,
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37 C,5% CO, I3 A HIEE . #£0.6 M 12 h
HBORE , $A 18 4l Image-pro plus 43H7 KIS, I 1541
XIS
1.11 ZitF4aE

11 SPSS 18. 0 K APFELHEAT ¢ Ko S A [nl 1A,
DB o= 0. 05 g6 56 7K e, Ko 2 A B b e
F(x +5)Fn,P<0.05 NESAHGIHFEX,

2 ZH R

2.1 OM-MSCs HIFRBUR £
OM-MSCs 14 2 Bt J2 %5 5 45 % UL Fig. 1, OM-
MSCs TEXESR 7~ 8 d W, o] UL 2H 21 e 55 301 A 40 Jfa e

*) 7 Days B)

14 Days

© STRO-1 D) Nestin

AP S ERIEMEZ ML, UiEHEE 12~14 d
s, 44 A= < 3k B B S P, il T 5K 80% ~ 90%
FETCHE AN Y BLG KA, L T HEATAE 4R, (A)
FEARE A A T INAE RS B S Bl s T —2,
Bl A AR | R RS SR AR, (B)
I BE A M A AME RIS . (C) S 2 Hs (0 % b
7, OM-MSCs AR5 8] 78 51 4 M bR i 47 25 5T 4
REHT R FE 5 (stromal cell antigen, STRO-1), (D)
OM-MSCs i AT D[] Bf 3R 38 LA AE M ) b 2 4 B 2
H (nestin) , (E) 7 20 40 B A A U 25 5 57~ , OM-
MSCs AF ik i i T4 fg b & CD34 F1 CD45, 1 5
FEIEFHE T AL B 40 AR 12 CD73.CD90,

—~
3!
N

CD34 CD45
= P2(2.68%) = P2(3.88%)
x S L x Sk
~0 O
< <
[ = =]
2 2S[
5] 2

= (=3

S (=N 4

N N

o B o | = Bt .

0 10° 10" 10° 10° 107 _ 0 10° 10* 10° 105 107
CD73 CDY0

= P20580%) 2o P2(96.30%)
x S L x S L
~O ~"O
< <
[ = Lo
2 2T
751 2]

(=3 (=3

St St

N N

50 um 50 um

=) . ol ol B
0 10° 10* 10° 10° 107 0 10° 10* 10° 10° 107

Fig.1 Morphological observation and expression of markers of OM-MSCs
cultured seven days in vitro. Adherent cells migrate from the explant. (B) After 14 days, adherent cells approached confluence, and
the spindle cell proliferation were markedly atypical.( C) OM-MSCs expressed the mesenchymal stem cell marker STRO-1.( D) OM-

(A) Human middle turbinate lamina propria

MSCs expressed the nestin. (E) Flow cytometry revealed that the MSCs were rich in CD73, CD90 and low in CD34,CD45

2.2 OM-MSCs KiBEIMMESITEELEE
BHH T BB 2K (Fig.2) R, (A) OM-
MSCs SHe 5 (1) F AR 522 [ sl 5 1 14 Bt /N gt
FEUTHIE W] UL IR 5, KNS — | AR 100
nm ety . (B) A4 2 I8, Western B[ 32546 4
VAR EAR G AR, 450 B PRIET A B 3R
R BN IAER O 1 22 15 CD81,CD63 , Ui 1] 3K
I BSARAS 3 oy 5 4 19 WELZRH HE 1) 8 5 T 448 i 1 b
o (C) GIKRRURL BRI 73 BT AL 45 R k7R, MODE
LN, R A, BARIE(E 125 nm &5
FRE AN AR R/ IMEARSF, (D) BORL R B (il 2k
KD 487, SN MA B KN R, RER A A T
30~ 150 nm [8], SR FHREE R 1. 9%10"4>/m,

2.3 OM-MSCs RiR5Mn 1R # HBMECs 40k
SMETE

HEAESRAS ) OM-MSCs J2& 75 H A A= ) 24 1% 1
Jergg, VLN I G 1048 N B2 28 Bl ( human  brain
microvessel endothelial cell, HBMECs) 1F & i X
4,500 10,20 .40 wg AMBARLLEE HBMECs 41,
JEE 12 h B, 3d CCK8 SEERE OM-MSCs Y A1
PRXT HBMECs 4 Jfl 384 58 (9 52 M, AR X T 25 1% R
41 ,0M-MSCs 5 ZM A RERS i 25 HiflE F HBMECs 4
MIEYIE 5 (10 pg; P<0.05 F1 20 wg; 40 ng; P<
0.01) ,Ff H 5 4M R 5 i Ok B AR G R, 3
FE A0 MU PR R H (proliferating cell nuclear antigen ,
PCNA) 540/l DNA & o6 R % U, 76 40 i 34 58 19



1132 o E AW 2E S AR 535 4

Jash FEEEMH, R AR S R 4E BRI RS T I IR s R TR
bro BfiJ5 , R F Western EIGEAGIN 40 wg ZM A4 ] Gt , BA G225 (P<0.01) . e Rt —
HBMECs 4 Jifs Fi1 4 &b ¥ () HBMECs f{) PCNA #E H HAESE T OM-MSCs JE 7Mbb & 5 A5 ¢ #F HBMECs 1

FUKFERIL, R BN, IMNBIARALE H PCNA 1 FERIVER (I Fig.3) .

(A) (B)
. CL EXO kD

CD63

©) D)

Partides / mL
5
m
+
(=)

2 i |
5 10 20 50 100 200 500 1000 2000
Diameter / nm

Fig.2 Analysis and identification of OM-MSC-derived exosomes (A) Tmages of exosomes observed by transmission
electron microscopy. The supernatant contains exosomes, which are regular in shape and mostly round cystic structures with clear
edges. (B) Surface marker CD63 and CD81 were tested by Western blotting. Protein extracts from OM-MSCs and exosomes were
assessed using antibodies against exosomal protein markers (CD63 and CD81).(C) A representative screen shot of the NTA videos,
the bright white dot indicated one moving particle. (D) NTA estimated the size of the EV between 50 and 300 nm and the mode of
these particles is 125 nm. And we predicted the proper concentration is around 4. 6x 10 particles/mL; Dilution factor is 4 000;

Original concentration: 1.9x10" particles /mL

A) 5. (B) © s
*% —
(5]
20} o z
Control EXO 2 .
2 £1.0 *
CARL . kD 2
= - =
£ poNA | - s | ==
£ £05
0.5+ 2
p-ciin | S_— =
. 0.0 :

0 .
Control 10 20 40 Control EXO
¢ (OM-MSCs-EXOs) / ug-mL™!

Fig.3 OM-MSC-Exosomes stimulated proliferation of HBMEC cells in vitro (A) OM-MSC- exosomes promoted cell
proliferation in a dose-dependent manner by CCK8 assays. Results were shown as mean+SD (n=3). "P<0.05, ™ P<0.01,
compared to the control group.(B) Western blotting analysis of the expression of the indicated proteins in HBMECs treated with PBS
(Control) or 40 pg OM-MSCs-EXOs. Actin was used as a protein loading control.( C) Quantification of PCNA levels from (B). ™
P<0.01, compared to the control group

2.3 OM-MSCs kiR5M b fR{2 3t HBMECs ffs  BRANfiY T aE 1, P, Sk HIHORIE OM-MSCs
IMTEFE TFANBAXT HBMECs 4IAEIERE Y52, B & T
A RIIR S256 (wound-healing assay ) REAR 4 Hb Jz JA 40 g OM-MSCs JEAMBAR B FEL i A ZFE AT



510 7 N AR N NSV 30 T A0 B UR S MR 1) 43 B 4 5 B AR s e MO 1133
PBS BYBAPEXTIRZH, AN 3 pg R4 AERK A H HBMECs 40 12 h J5 , 5 BHMEXT IR EGF 4HAH[E , g
F (epidermal growth factor, EGF , 2% J& A 10 ng/mL) BENRESAMENTER R (P<0.01), 25110
(R PHPEXT REZH  Ab B 6 h F 12 h B 058 HBMECs 2l 7, 5 EGF et it2¢ 2500, Bl OM-MSCs J54M ik
MITFEFEE . 45K .40 pg OM-MSCs JEAM A ALL PRRENSIE ST HBMECs iERERE ] (W Fig.4)

(A) B)

Control EXO EGF

Fig.4 OM-MSC-Exosomes stimulate migration of HBMEC cells in vitro

CControl
100 «  EEEXO
B EGF

Migration rate (%)

(A) Phase contrast images showing wound

closure at 0, 6, and 12 hours after no treatment, treatment with 40 pg OM-MSC-EXOs or treatment with 10 ng/mL EGF.(B) Data
quantified from the experiment in ( A). Results were shown as mean + SD (n=3). "P<0.05, ™ P<0.01, compared to the

control group

3 itig

OM-MSCs 1F2h—Ff & BLAY T4 i, AMLEA
[B) 70 55 T 20 Y — M i 1, 8 A — 28 [ B il gy
PED ST (1) MR BROR IR AR A, AER AN 5 T AR EL
(2) el sfe, Zatte; (3) T Ak, H
T JC G R HE R I N, b T (e H IR (4) 4R IR
THMRZ, Sha kAR, A0 bt T
BRI ARBE, AR LB, K SRR IR Y
OM-MSCs 1 ACE Rl 21 5 X 32 45 KRB AL fig
B AR R B 22 DI RE MK A2, X SE#F B RH , OM-
MSCs HJ fig bbb BB J2 5 5 A MSCs B8 38 A 1 0 #il 48
B2 5 HANF a0, FRATERTIOT IR d, 8 X5
OM-MSCs #1708 B 77 S S, I 0 oA 2
PSR RS T

R SCHRIIE S, MSCs HLA W 7E 1 S 2 )8 47, 1A
EAAE K i A A A B Z AR, {2 MSCs
A AR NG, 78 558 o0 Ak B T8 i 55 K
S BRI AE K B W], MSCs 3 3 55 4 WA R
T —2A 5 A W 1 ) R —— MR %
£ 5 Z R 1 . miRNA . RNA 1 DNA H-BE, 7644
Ji 1] 2E A7 A 8 A% 3, 0 T 4% A 248 45 18 AR

U202 MSCs BANBR S AT A G M L, B
Oy TAORAE B 20 i 52 95 S5 A AT, s i
MSCs FEAH 5 58 434k S Mg iy ) A5t fFF MSCs 2 T8
(A Bk — Ff BE EL AT MSCss 1 FH A o5, i L E
FLaBE L BB B BRI B R MSCs SRR
PN P RN e N SBl 3  (ERES |
HRXFF OM-MSCs S5 B SN I BIFGEATE R Z e
FT LA BFFE OM-MSCs 3K U5 B SN s A, 91 25 B B35 35k
WOy A2 BRI L,

H AT, S WA A 5 5 12 #8238 3 ) R A s R 11
FEbE Bt mE R R RN R AR Y R K
P R T L i S50 SE B, X AN I AR AT 43 B 543
Brie e SRR AMMA AT S A ORIIE . HRT, SMMA
PRI AR 2, A48 o B 00k R 2%
B EE SO RSHHERE U0 1) it 08 | e REER AT, M
R B O R R R HR W & 8y B ik LT
ST A ) R (T i L PR A A % 5
VORI R 55 ) #RAE R FHIZ 7 . ARSCH SE IR Z,
/Y B RS 3% OM-MSCs , F£ X 43 85 B A5 00 40 it 1t 47
T2 K S P G M 5 W SN A0 B A4 A
P70 WL VW, R AR B0 1%, i) 4%
BT OM-MSCs A U5 (1) Z Wh A, I X6 21 s A 247 %
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B HA WREMER B ED AT T % T, 45
TR IR I AN S P ES5H |, AR TE 30~
150 nm Z [8], FRIXIMBR I FRIEY) CD63,CD81, 3
TFG I (%) 55 78 bR BRFAE HLAS SCTARAR A i b
WA 2 AR AR TR

AN, AR OM-MSCs JE AN A 538 73 A= Wy
PE A% SC ) 28 WF9E H W HBMECs 39 51 M 3 BE (4 5%
M, AFFESS SRR, OM-MSCs J5 1Y ZM MR fe % 5 35
K4 HBMECs (¥4 58 8 ) 5268 . Ul B3l 2
25T B0 AR AR B OM-MSCs Y5 41 Wih 14 2 B A5 T ik
.

25 LT iR AR SOl A A7 S S 0 O vk 4y B
OM-MSCs VR AMNIBER, 5 gk ik — L BT AN ik
TEA LB SAB S 19 A W2 D) RE , LA SR SE ML
(RSB0 AR T A, AT A OM-MSCs JRAMNRMATE I
PRI 2255 5 11 0 o FH AR A 22 0 A RT A BE . X Ry
RN TCANM” T AR YT HL AL T S 1 JEL B

2% 3L #K ( References)

[ 1] Théry C, Zitvogel L, Amigorena S. Exosomes: composition,
biogenesis and function[ J]. Nat Rev Immunol, 2002, 2(8):
569-579

[ 2] Gibbings DJ, Ciaudo C, Erhardt M, et al. Multivesicular bodies
associate with components of miRNA effector complexes and
modulate miRNA activity [ J ]. Nat Cell Biol, 2009, 11(9):
1143-1149

[ 3] LeeY, El Andaloussi S, Wood MJ. Exosomes and microvesicles :
extracellular vesicles for genetic information transfer and gene
therapy[ J]. Hum Mol Genet, 2012, 21(R1) ; R125-134

[4] Th éry C. Exosomes: secreted vesicles and
communications[ J]. F1000 Biol Rep, 2011, 3. 15

[ 5] HmWoe, wgt, BUg, S AWLRRIEIR] 78 5 T 40 M i A 1 2
FEPE[T]. R R22E M (E2# ) (Ge L, Zhuo Y, Duan D, et
al. Biological characteristics of human olfactory mucosa
mesenchymal stem cells[ J]. J Central South Univ(Med Ed)),
2015, 40(1) . 53-58

[ 6] Gel, Jiang M, Duan D, et al. Secretome of Olfactory Mucosa
Mesenchymal Stem Cell, a Multiple Potential Stem Cell[ J]. Stem
Cells Int, 2016, 2016 1243659

[ 7] Wang L, Duan D, Zhao Z, et al. Differentiation of C17. 2 neural
stem cells into neural cells induced by serum-free conditioned

intercellular

medium of olfactory ensheathing cells and cell viability detection
of differentiated cells[ J]. Zhongguo Xiu Fu Chong Jian Wai Ke
Za Zhi, 2014, 28(5) : 633-638

[ 8] wE, Rifi, B, . LAPERIFER TN EFR 5E &
B[], P EAZUL Y S AR 22 (Zhuo Y, Wu
P, Duan D, et al. Culture, differentiation and characterization of
nasal mucosa mesenchymal stem cells [ J]. Chin J Histochem
Cytochem) , 2018, 27(1) . 66-71

[9] =3, U, BAE, . ARSEMERIE S 2 05 0 B8 il 52 57 140
J ) 2 T0 A S HARSEHLRI [ )] e R 22 (2B )

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

[22]

[23]

[24]

[25]

(Zhuo Y, Yuan T, Duan D, et al. Hypoxic condition promotes
olfactory mucosa mesenchymal stem cells to differentiate into
neurons and underlying mechanisms[ J]. J Central South Univ
(Med Ed) ), 2016, 41(12) . 1252-1259

Lindsay SL, Johnstone SA, Mountford JC, et al. Human
mesenchymal stem cells isolated from olfactory biopsies but not
bone enhance CNS myelination in vitro[ J]. Glia, 2013, 61(3) :
368-382

Delorme B, Nivet E, Gaillard J, et al. The human nose harbors a
niche of olfactory ectomesenchymal stem cells displaying
neurogenic and osteogenic properties[ J]. Stem Cells Dev, 2010,
19(6) : 853-866

Goldstein BJ, Hare JM, Lieberman S, et al. Adult human nasal
mesenchymal stem cells have an unexpected broad anatomic
distribution [ J ]. Int Forum Allergy Rhinol, 2013, 3 (7).
550-555

Murrell W, Wetzig A, Donnellan M, et al. Olfactory mucosa is a
potential source for autologous stem cell therapy for Parkinson’ s
disease[ J]. Stem Cells, 2008, 26(8) : 2183-2192

Li T, Yan Y, Wang B, et al. Exosomes derived from human
umbilical cord mesenchymal stem cells alleviate liver fibrosis[ J].
Stem Cells Dev, 2013, 22(6) . 845-854

Bruno S, Grange C, Deregibus MC, et al. Mesenchymal stem
cell-derived microvesicles protect against acute tubular injury[ J].
J Am Soc Nephrol, 2009, 20(5) : 1053-1067

Gatti S, Bruno S, Deregibus MC, et al. Microvesicles derived
from human adult mesenchymal stem cells protect against
ischaemia-reperfusion-induced acute and chronic kidney injury
[J]. Nephrol Dial Transplant, 2011, 26(5) ; 1474-1483
MR, . MR R ] 5 B AN M AR 2 A S B AT
JELJ]. EBrH #2281 RE #2275 (Ge L, Lu M. Research
progress of olfactory mucosa mesenchymal stem cells in nerve
repair[ J]. J Int Neurol Neurosurg) , 2014, 41(1) ; 66-69
Nivet E, Vignes M, Girard SD, et al. Engraftiment of human
nasal olfactory stem cells restores neuroplasticity in mice with
hippocampal lesions [ J ]. J Clin Invest, 2011, 121 (7).
2808-2820

Ramasamy R, Lam EW, Soeiro I, et al. Mesenchymal stem cells
inhibit proliferation and apoptosis of tumor cells: impact on in
vivo tumor growth[ J]. Leukemia, 2007, 21(2) : 304-310
Dreyer F, Baur A. Biogenesis and Functions of Exosomes and
Extracellular Vesicles [ J ]. Methods Mol Biol, 2016, 1448
201-216

Keller S, Sanderson MP, Stoeck A, et al. Exosomes: from
biogenesis and secretion to biological function [ J].
Lett, 2006, 107(2) : 102-108

Choi EW, Seo MK, Woo EY, et al. Exosomes from human
adipose-derived stem cells promote proliferation and migration of
skin fibroblasts[ J ]. Exp Dermatol, 2018, 27(10) ; 1170-1172
Valadi H, Ekstrom K, Bossios A, et al. Exosome-mediated
transfer of mRNAs and microRNAs is a novel mechanism of
genetic exchange between cells[ J]. Nat Cell Biol, 2007, 9(6) :
654-659

Baglio SR, Pegtel DM, Baldini N. Mesenchymal stem cell
secreted vesicles provide novel opportunities in ( stem) cell-free
therapy[ J]. Front Physiol, 2012, 3. 359

Théry C, Witwer KW, Aikawa E, et al. Minimal information for
studies of extracellular vesicles 2018 ( MISEV2018) ; a position
statement of the International Society for Extracellular Vesicles
and update of the MISEV2014 guidelines [ J]. J Extracell
Vesicles, 2018, 7(1) : 1535750

Tmmunol



