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Effects of exosomes derived from hypoxia-preconditioned umbilical cord

mesenchymal stem cells on function of endothelial cells
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(Guangzhou Institute of Cardiovascular Diseases, Guangdong Key Laboratory of Vascular Diseases, State Key Laboratory of
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[ABSTRACT] AIM: To investigate the effect of exosomes derived from hypoxia-preconditioned human umbilical
cord mesenchymal stem cells (hUCMSCs) on proliferation, migration and tube formation of human umbilical vein endothe-
lial cells (HUVECs). METHODS: hUCMSCs and HUVECs were isolated, cultured and identified. Exosomes derived
from hUCMSCs were extracted by ultracentrifugation. The morphological change of exosomes was observed under transmis-
sion electron microscope. The particle size and concentration of exosomes were detected by nanoparticle tracking analysis ,
and the surface specific marker proteins of exosomes were determined by Western blot. hUCMSCs were divided into nor-
moxia group and hypoxia group. The viability of hUCMSCs was measured by CCK-8 assay. HUVECs were divided into
control group, normoxic exosome group and hypoxic exosome group. The proliferation of HUVECs was detected by EdU as-
say. The migration ability was detected by cell scratch assay and Transwell experiment. Tube formation ability was evaluat-
ed by tube formation experiment. RESULTS: Compared with normoxia group, hypoxia pretreatment enhanced the viabili-
ty and exosome release of hUCMSCs. Compared with normoxic exosome group, hypoxic exosomes enhanced the prolifera-
tion, migration and tube formation of HUVECs. CONCLUSION: Exosomes derived from hUCMSCs under hypoxia en-

hances the proliferation, migration and tube formation of HUVECs.
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CD31, PP 90% LA I, ik # 35 CD45, UL 1B;
% 3 f hUCMSCs & 3R 35 CD29. CD44., CD90 F1
CD105, FHE R 90% LA |, Wil F ik CD31.,CD34,
CD45 A HLA-DR, VLI 1C, #55 SCRik 4238 (19 9 Bz 40
i T ) 70 T A B AR VA — B Z 1 s R
N5 S AR hUCMSCs HA AR s SO kel A g
J1, WL 1D 4546 0] 78 5T T4 M ) AR R
2 REFAIEIEIEhUCMSCs BIAAEE N

hUCMSCs 7EMR % (1% 0,) Al % (21% 0,) 55 5%
R RS 9% 12,24 .36 F148 h 5, K CCK-8 A6 41
3% F1, 45 0 8RR 20 hUCMSCs A% 77 0 8 &
T4, HAE 36 hH 4 1 s, W 2.
3 REFHAIEEH hUCMSCs By SN BRI

B0 R 3R I hUCMSCs B0 A0 I, 1) 1)
NTA K S0 A A A2 R 2, UL IR 3A . ) 38 i
B WA AN IR IE 2, WLIKI 3B, | FH Western blot
For A0 W A % T bR A PR 25 1 Alix .CD9.CD63 LA K 2
JH P9 5 A P B calnexin (K", ILIEI3C. &5
SR PRI 48 Ak B hUCMSCs Ji He A s 44 B¢ ik B 1
A (P<0.05).
4 hUCMSCs RiRSM bk EEE# HUVECs R4k

SRS HUVECs Rl 5296 2858 6 i i W 4%
7R, PKH26 5 1 (1 41 A A 550K 7T 5 HUVECs 4 il
Gt AHUVECs N, REETERZ S, ULIE 4,
5 hUCMSCs 4pidr &3t HUVECS 78 B 22 M

FIH EAU 5256 K 28 40 i R 4b B JS HUVECS (1)
WA RE f1, 45 B~ , Con 2 . Exo™ 2 Fll Exo™™ 24
EdU FH P 40 it 5 5 518 (29. 15+3. 13)% . (32. 12+
3.17)%F1(36. 82+3. 49)% ; 5 Con 41 #f Lt , Exo™ FlI
Exo™™ 21 HUVECs 3458 RE 7 I 2 3858 (P<0. 05) 3 5
Exo™ 4 , Exo™ 20 HUVEC R34 58 fiE J7 i3k — 45 1
5 (P<0.05), WK 5.
6 hUCMSCs¥hiifA3f HUVECs iT#H 520

1 40 Bt K9 T Transwell SIZ 564G I 28 A1 b4 Ak
5 HUVECs BiE#8 e J1 . QIR 24 h )5, Con 4 .



04w R S —

0* 10* w0
CD31 FITC-A

1-P2
ps I
W0 0 e o
CD45 APC-A

Count
~883BBEE

10 e w0
€D10S FITC-A

Count
SHEEEEEES

3\\

Adip

ogenic

Tt e

350
300
250
-
200 P4
150 P
100
50
o - o
0 ! 0’ w0 w*
€N4 PF-A

Figure 1. Characterization of HUVECs and hUCMSCs. A': the morphologyical changes of P3 HUVECs and P3 hUCMSCs (scale bar=
100 wm) ; B: the surface marker determination of HUVECs; C: the surface marker determination of \UCMSCs; D: the dif-

ferentiation potential of hUCMSCs (scale bar=100 um).
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Figure 2. The effect of hypoxia (Hypo) pretreatment on the viability of hUCMSCs. The cell viability was determined by CCK-8 as-

say. Mean#SD. n=3. "P<0. 05 vs normoxia (Nor) group.
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Figure 3. Characterization of exosomes derived from hUCMSCs under normoxic and hypoxic conditions. A: the exosomes released

from hUCMSCs were quantified by nanoparticle tracking analysis; B: the morphological change of exosomes was assessed

by transmission electron microscopy; C: the protein expression of Alix, CD63, CD9 and calnexin were determined by

Western blot. Mean+SD. n=3. "P<0. 05 vs normoxic exosome (Exo"") group.
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Figure 4. Uptake of hUCMSCs-derived exosomes by HUVECs. The PKH26-labeled hUCMSCs-derived exosomes were internalized by
HUVECs.
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Figure 5. The proliferation of HUVECs after treatment with exosomes released from hUCMSCs was determined by EdU assay. The
scale bar=50 pm. Mean+SD. n=3. "P<0. 05 vs control (Con) group; *P<0. 05 vs Exo™" group.
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Figure 6. The migration ability of HUVECs after treatment with exosomes released from hUCMSCs. A: the results of scratch wound

assay (scale bar=50 wm); B: the results of Transwell migration assay (crystal violet staining, scale bar=100 pum). Meanz+
y g y \cry: g

SD. n=3. "P<0. 05 vs Con group; "P<0. 05 vs Exo™" group.
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Figure 7. The tube formation of HUVECs after treatment with exosomes released from hUCMSCs. The Matrigel tube formation analy-
sis of HUVECs was performed. The scale bar=100 pm. MeanSD. n=3. "P<0. 05 vs Con group; "P<0. 05 vs Exo""group.
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