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45 7R Hypoxia-Exos ZH AU JE40 MU 1S FE RE 1) BR 70 BT (P<0.05) , 858 WS HIAL 341 4 |) 78 5
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Mechanism of exosomes released from bone marrow stem cells regulating
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[ Abstract ] Objective To investigate the mechanism of exosomes released from bone marrow stem
cells (BMSCs) on the proliferation in cardiac microvascular endothelial cells ( CMVECs) by miR-214
regulation. Methods Rat CMVECs were cultured by enzyme digestion combined with differential adherence.
Ulira-high speed centrifugation was used to exiract exosomes from normal-oxygen or hypoxic-pretreated
BMSCs. Immunofluorescence assay was employed to track the internalization of exosomes in CMVECs. Then
the BMSCs were divided into 4 groups: (Dcontrol group, @free exosomes ( Free-Exos), (3normal exosomes
(Nor-Exos) , and @hypoxia exosomes ( Hypoxia-Exos, 400 pg/pl. exosome co-cultured with CMVECs for
24 h). The cell proliferation was measured by Edu assay and flow cytometry. The miR-214 levels in exosomes
or CMVECs were assessed using qRT-PCR, and the levels were measured again after miR-214 in exosomes
were inhibited. And the cell proliferation was observed again by the above methods. Finally, after liposome
2000 was employed to transfect miR-214 mimics into CMVECs, the cell proliferation ability was measured by

the Edu assay. Results Transmission electron microscopy and immunoblotting indicated that the extracted
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vesicles were exosomes. Immunofluorescence assay revealed that Dil-labeled exosomes could be internalized by

CMVECs. Edu assay and cell cycle assay showed that Hypoxic-Exos had stronger potential to promote cell
proliferation than Nor-Exos in CMVECs. qRT-PCR results showed that miR-214 was highly expressed in
Hypoxic-Exos compared with Nor-Exos (P<0.05). In CMVECs, the expression of miR-214 in Hypoxia-Exos

group was significantly higher than that in Control group and Nor-Exos group (P <0.05). In addition,

Hypoxia-Exos’ s ability to promote cell proliferation was partially blocked by down-regulation of miR-214 in

Hypoxia-Exos. However, after overexpression of mir-214 in CMVECs, cell proliferation ability was enhanced.

Conclusion
medicating miR-214.
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( BMSC-exosomes ) Zx 55 & 42 £, 45 1L & N J 4l . 2
P BIR 20 M K AT A A T SR, AN [ 4
oA e AN [5) B8 R B8 R 23 A FY) exosomes i 485 47
FRIBAL (5 B A PR, B 7 A 1 A ) 2 RO A AE 22
S HHET, UM AL R (microRNA, miRNA) £
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i 40~ 50 g P ZEA R R sh Y L g b VRS
SCXK-( 1) 2007-0005 ] ; EBM-2 % 3% % W4 [ HyClone
8 E] BR AR IE W B BR R AE WAk 2 ) A R
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BiFREE  PBS Yk 2 U 3 15% A3 AN B4 i 2 I35 e
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R G U B EAE) , Frif BUE B 5 B AR PR L
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(SNRBIRHEIE Y 400 g/ L., 15 CMVECs JEHi 324 h) .
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i) BMSCs-exosomes , Il A 1 mL ) Dil 4445 (1 peg/mL) ,
RAJE 37 CHEHE S min, )G 58 2 4 C kA
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W ,100 wl. EBM-2 1557 5 & exosomes-Dil ; £f.0 AILTK
I8 PN B 200 1 I B =, K exosomes-Dil S8 1 i 20
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SRR, TEN AL A5 518 5 S Sy M5 5 2
MR R E B A Y BMSCs R K
(55 51 IR, RO 2 O3 B R S AR, T Hg g
158 AN 5 9% HEAFRE TR S0 AU A B H exosomes
BHHATRFAI, K, O A KEFSEHGE BMSCs-
exosomes 7EJA YT 0 LA B> B IR B 3145500 L G
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TBYT T A RIS TR RN B A O LA FE AR A
TG BMSC A 45835 95 W, & B0H AT W 3 9/ N0 LA
SRR, X i BMSCs-exosomes {477 2 k0 LA
FEIAH ST B8 T 5640, {H BMSCs AP UAMA 75 X
JULTHL LA PN B2 A LG 5 7 A 5 i) i AN B

Exosomes & 75 5 S0 17 5 AF B Bl g BIDIRAS R, 48
J 32 B bk — o0 B 1 DA st R i A kA 53
A RSN A ML SRR P AR A T 30 ~ 100 nm (1)
HuSNEHIRE/INMA Y S WFSE K PR exosomes A 3 3t [f] 52
TR0 A 5 5 mRNA \microRNA I 8 1 5T 55t %
Yy, TE R A0 )15 5 15 38 55 2 Fh AR W) 2 s FE vh 4
HERE L RTEMER . HAT exosomes $RIJ7 k&
TEA MR OE AR R BuE Y K PEG BT
L B IR AR R DR A H R
B exosomes 211 B85 1wy 1) 7 1%, DR MG AS BIF 99 R ) ikt 25
OEFRIINIBA 35 FF HL4E T 7T I exosomes £ K /NA
— [EIE S IEE , A Be BT 45 18 i AR/ IMA, H AR
1E 30~100 nm Z[A]; Western blot &Ml exosomes H14F
SEPERRIE CD63 (CD9 K Alix f fHPEFRIA

Exosomes WA 559 32 (A 20 it PN fL B B, A~ RE 1E—
RS DAL A . M8 SCRRHRIE , T DIl 2t g4
BLRICH) BMSCs-exosomes 5 CMVECs 3£3%3% 24 h, {F
DGR U T USR] CMVECs 7] DLGE B2 3 Dil #5id
exosomes 21456, A exosomes A] # CMVECs N4k
BRI, AIFTR IR, B4R AL B T A S fE i BMSCs B ik
AN, LA A B A ] S8 5T T 41 exosomes
T I LA B8 S 0o 58 T B B I A R 452 AR
5% Edu M 4R 25 R B, H AL 21 BMSCs
U5 exosomes 1] A7 AL i CMVECs 3§78 , Ifif [F7] & AR FH 1)
F3u exosomes ) BMSCs 5145557 3E%F CMVECs M55 G
MEAE A, EEAY O, B AL B ) BMSCs i exosomes
BUHE KRR exosomes [ 41 241 Jf 14 7l 250107 B 548, ELAE
FHP EARPLRIATE 2

miRNA T3 23 TA 0 i exosomes & 4 D REAE T Y
HEY R Z —, AR A BT exosomes H
miRNA 47 T 2 53, FENG %5 % B 1o i S i Ak
HESZEE T4l iPS-MSCs )5, FL exosomal miRNA-2 .,
miRNA-22  miRNA-24 miRNA-199a-3p & miRNA-210

I TH i, HOOF A R0 A 5 R0 0 B 35 1 5 TEARZ
miRNAs 7, miRNA-214 .0 JF % & miRNAs, 7E i (i
PO R % 2k R R v R T B, LU 457 4
T8, FE SR U I & B miRNA-214 B i 7
1A, BEAN  FE O LR U BRBTRY f18) AR X3 B Co A 1 25 [X.
INEI TR i, ASLEK; & B BMSCs-exosomes 75 A
miR-214,7£ BMSCs Z4a Fi b B /5 SR A 11 miR-214
FEIRHE FiH, X5 ExoCarta 204 & . miR-214 4= 4
FEEARAT G o FEHLM exosomes 28 CMVECs AL S5 R
il qRT-PCR A6 0 % BR, skt % B 4k BH ) BMSCs
exosomes APFRATffi CMVECs H miR-214 £ihH 5 &1
151,1% 5 exosomes il % 3% miRNA A 540 i 18] {5 .58
Ui, KA E R FEART . 2R A miR-214 1)
il ALY BMSCs , 28 A Fl A B $E A exosomes , R
FH qRT-PCR i % i exosomes H miR-214 [ ik &
TR, BEAM, 3] T miR-214 (1) exosomes {i¢ #F 4 Al 1
BA I RE B 0 2 ], T2k %63k CMVECs 1 miR-214
J& , L B R ) A i 2 R

22 F R | A TR AL EE BMSCs B exosomes A] B if
{21k CMVECs ¥4FE 500, -5k 1% /F H 7T fig hy i 4
FAL IR #E BMSCs BRI exosomes 1 miR-214 FEik
THEr , Wi HAL 1% 2 CMVECs K AFEAR BTN
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