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[FHE] Bry %I REME T 9008 4h WK (urine-derived stem cell exosomes, USC-Exo) X /5 #¢ 5 4 45 B 5 5 10 A
JB% 6 ik P9 B2 41 it (human umbilical vein endothelial cells, HUVEC) #i f3 f # () 97 4E FH o ik RTEERE L B
B DA R BCHUVEC FUSC-Exoo VAT RS 19 HUVEC 5105 B8 BF 58 %9 4, 1872 19 % BR A L 3 IS 2 4
2GS 2 o SR CCK-8 W A 2% 20 240 i 18 B0 % 1, P i dnc i & 2 2 R 5 WSR2 ) 52 0 1 45 AL A B 7R IR I 7% i
S DL K AR % B g 25 1 (low-density lipoprotein, LDL) 5 BUH (19 B 22 5 5 R qRT-PCR J7 75 A6 B 41 Jid ik 983
F -2 (B-cell lymphoma-2, Bel-2) | Bel-2 #f1 3¢ X & H (Bcl-2 associated X protein, BAX) | i & 1t ¥ 17 1k /i 2
(superoxide dismutase-2,SOD2) 3L F Rk . G5R ARSI R T =& 1 HUVEC L& USC-Exo; 16 = i 5
Wi " P B2 200 L B A G ) R B AR O R IBCLDL (9 T RE AR L X BRAL A IR B (P<<0.05) , Tl USC-Exo W AT L)
S L AR PR AN B TR L 0 A R T RE R A 2R A B SR BT AL BE ) (P<C0.05) . #5118 USC-Exo FJ fE— & 2 i
b CRAPT P B A L, % Sk v A A AR A A A
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Exosomes secreted by urine-derived stem cells inhibits high
glucose-induced endothelial dysfunction

ZHUANG Jing-ming', GAO Peng', YIN Shuo’, WU Fu-yue’, HOU Jian—gang'A
('Department of Urology , Huashan Hospital, Fuadan University,Shanghai 200040, China ;
*Shanghai ReMed Regenerative Medicine Clinical Application Institute ,Shanghai 200040, China)

[ Abstract] Objective To explore the protective effects of human urine-derived stem cell exosomes
(USC-Exo0) on high glucose-induced injury in human umbilical vein endothelial cells (HUVEC).
Methods HUVEC and USC-Exo were obtained by enzyme perfusion and ultracentrifugation respectively.
A high glucose-induced HUVEC injury model was adopted in the research. HUVEC was divided into 3
groups: control group, model group and treatment group.CCK-8 was used to determine the cell proliferation
activity of each group to select the most suitable drug concentration. We observed differences in the
performance of each group cells in scratch migration, tube formation experiment, and low-density
lipoprotein (LDL) ingestion under the influence of drugs.qRT-PCR was used to detect the expression of
genes such as B-cell lymphoma-2 (Bcl-2) , Bcl-2 associated X protein (BAX) and superoxide dismutase-2
(SOD2). Results We obtained high-quality HUVEC and USC-Exo in this experiment. Under the
influence of high glucose, the proliferation activity, angiogenic capacity and the function of ingesting LDL in

model group were decreased compared with the control group (P<C0.05). While USC-Exo could reverse
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these phenomena, optimize endothelial cell function, reduce the expression of apoptotic genes, and enhance

antioxidant capacity (P<C0.05). Conclusion
and alleviate cell damage caused by high glucose.
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WE KT, Al g B0H 20 X AR AR SR
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405 VE L NO 77t 2R /b B0 e B A
R, N R 4B 2 B 1k ED 7E PN £ FhoE PR 6 10 8 3
RAE M AE bR W2 FRATHR IR 19 8 A

PR G T 48 M (urine-derived stem cells, USCs) 42
PN R N S DI N 61 e ) = R S
FAUBI R TR , 445 CD44 .CD73 .CDY0 f1 CD105
AL X RN M EA T A0 0 A YRR O BLRERE TR
R 175 T B 5 vh oA Sk B s LA R 7 45 22 b 4
J7 5 HAL AL A0 E, USC B A AT
HELAE, FHARRANE | 5 EAR AR (14 5 75 RV TR A
EAWFFERIE , USCRIRAY S B A (USC-Exo) il il B
W DR B, ACEE R R P ED™ 38 T DATE i JBE R
(1 i 1 =2 o I P R S 5 7 B e 2 S
fiff BN B Bk 9 Rz 48 B8 (human umbilical vein

endothelial cells, HUVECs){&&MF5% A A Bz 4TI DI6E

AR T e h R IOHUVEC, 3R HR 88 T
W FE AP b, DSOS PR SR R N (%) 3 e 4 40
275 AR USC-Exo 18 N K A0 45 s B2 vh i 7R .

BB A 5 1

FEMM AR SE B RS4RI BB
B HLZE 51 23 M [ 2021 1 H 25 (009) 5 o Al B A
2 FE R LR T B CRIE T2 B K%
R AR Ll B BE b Be 1E = BE) L 7 i e KR X TS
R BAE R R IS FENEFE . IKEH 34
IAEIE S 25 & 5 MR IR A R A R
i : EGM-2 K 72 3 \REGM 85 77 5 (Fi + LONZA A
Al ) ; PBS FBS.0.25% B FIE-0.02 0 EDTA (3
E GIBCOZA ) ; I A Ji il (36 [ Sigma 28w ) 5 B
Pt A CD29, CD31, CD44, CD45, CD73, CD90,
CD105.CD133,CD146 . HLA-DR £ 5 [ i 5 40 4
(£ Biolegend 23 1)) 5 BBT A vWF B 58 BB 44 (3¢
[¥ Santa Cruz 28w ) ; L 5t W = 5t AF488 (3£ [H
Thermo Fisher 22 &) ; &% DAPIIT ¢ )6 17 K £
(LA KREWERAGRAE); BIEE (KH
Millipore A 7 ) ; cell counting kit-8 i 7] £ (CCK-8; H
A=A A ) ; Matrigel 3 5 i (32 [E Corning 22 ) )
218 9 G FR il i N IR & ot A A % B2 B B 1 [human
Dil-acetylated low density lipoprotein, Human Dil-
Ac-LDL; B2 =Y R ( Ll Iy AR A A
TRIzolik# (Z£ E Thermo Fisher A A ) .

MAEEsE HUVEC By 508 Rk 57 5 FE 5 JE S
RO IURE A SR A B AL R 4 ho s ik R
W AT AR, &R AAE TR . T H 1 <XPBS A —
i 13 R KL L B DT — i U A 2% i A W B
it RAR GRS RSy AR | D S E ol S il i
— g, N5 — i v 0.2 % By 1 78 e I A v, E
Jei o BP Gk AT e . A 37 °C 5% CO, 40 B K% 7
A IH AL 10 mine BCH IE AT IR IR 8, 40 mL 1<
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PBS nf gk # ik, oS24 M, n A 5 mL FBS 2% 4k
fbo WM T 50 mL 2.0 4, iR 750 X g Bt
10 min B3, i EGM-2 55 35 3 B 41 R UTIE T 6
Lt iR R . BRI M R 37°C (500 CO, 4l il 15 57
AL 2RI — K. USC e M gi it &%
SCHRY . AR E AU R R E P BER 200 mL, 43 %
J7 %I 400X g B0 10 min, FE B 4B 1~2 mL
WK, WS VITE, A PBSE A £ 40 mL. 7
W LA TR 25 18 250 10 min, £/ B 29 300 pL YT3E , fff
JH 12 mL REGM #% ¢ B B A0 M . 35 Fh 2 W i i
etk 30 min 1Y 6 fLAR . i FRFREE N 37 °C 5% CO,
MG FRAE B 2.5 R — K o
RXEEMEMEREIRIZY B 3L HUVEC
M USC, 0.25% JiE 8 F B A 5 i g 40 A & .
400X g &0 5 min, PBS ¥ P8 J5 11 8. 08 4 40 i i
95X 10°/% , LA 100 ul. PBS % i, I I A 37 28 40 i
ik A5 Z R DEIE F 30 min, PBS I UE 26 )5
it 1300 uL PBS %5 EALA I 437
BRERNXEEBMARIEY HE3MRHUVEC
B T 96 LR , PBS I ¥k 3 k5 400 2 5 W [
15 min, PBS i . i 0.5% Triton X-100 2 i %
i 20 min, PBS ¥ ¥ 5 1E % W 2F 107 £ IR & H
30 min. fTA 5% BSA-PBS I il i —Hi 4 CHE & #t
o 552K PBSTHVEE M ADOGARIC Y 5T % iff
JEIE T 1 he PBSTHUE 3 W A &P 98 L T K
B AW (F DAPDIT 10 min, B T9OLRME T
WML R AR EIE
USC-Exo P BAHEEE Wb T84 K
12 2~5 L USC, A KIC A £ 80%~90% J& ,
FH 2 BR AN Y FBS L B 58 455 772 5645 % 48 h, L
£ W . 754 CTFLL2500X g B0 20 min, 50T
VE o ] 0.22 pm KR o U8 A8 Uk, DA R BRAR A Y
YA RN 20 B AR o K b VR R B R A T
4 ‘CF LA 100 000X g # 0> 70 min, 5% EiH W . H
PBS & & JLIE USC-Exo, T =80 CI#£ A4 .
EHBEFEMBEWR USC-Exo X7 ¥ USC-
Exo [# & F2.5% % -2 R IR A B,
B 10 pLL i T 3% 5 W e & T RS I 1, 2 min
Je FH U8 4R W 25 AR . T 200 B R DA Bl G
5 min, KRR, BT BT A S s W .
USC-Exo K7 12 43 4ii 43 M7 « 44 K J0ORL BR 355 40 7 &R 40
QNano ¥ G # USC-Exo kL 112 5 % B .

WKL AL IOM [ E 4 5 1 HUVEC (%
BE R 3X10°/FL) &l T 96 FLAR , B5 32 WA 100 pl., 7E
37 °C.5% CO, M R8T 555 2 h i 40 MO BE o 48 A
Tt BE J5 57 2500 s B 5% 5 | A 4% A X 7 1 8 R Rk
I35 o MRS 22 SOk L B FR AT i 300 O ok 52 56
45 B A0 5 o0 6 40 K5 3% ¢ IE W U R A A B (5.5
mmol/L) | IF & ¥ B % % i +USC-Exo(1X10°,1X
10’ particles/mL.) | = ¢ & 4 25 ¥ (33 mmol/ L) Fl = ik
£ A B+ USC-Exo(1 10,1 X 10" particles/mL) .
B SAIL, T 37 °C.5% CO,MIREL T K 5% 48 he
BALMA 10 uL CCK-8 WM & 2 h 5 , 1 £ g
il B A 5 4% FL 450 nm KT B WO EE

WIRER LI M 75 USC-ExoXf HUVEC
TE {7 250 0 Vi BN A M A AR T L 255 SOk gk AT
T RSN RIIE SZER L B 1< 1074 40 32 Bl 2 24 FL
M, 55 75 40 MO WG BE 24 ho $e 45 A S5 AL B 48 h )R filf
FHICTE 1Y 200 pL W AE Sk 2 i 1 b 2T & 25 40 A
B2 JF I PBS UR M LABR L4 i v o ZE®IE )5 0.
4.6 h i A B L W M B UEAT R A . IR
Image J BT E B AL, BB BRI AT iF
X (%) =(A~A) /A, X100% , Herf A R W1 1R
03 11 B TR, A 3R 7R 6T T 5047 11 ) 80 % 1 AL

BB SRUG I OE v i o A M e vk B A b
M USC-Exo 1E 6 fL # o #4743 20 #il 4b L HUVEC
48 ho Fr Matrigel &5t i #% 5 L 200 pL fin A 24 FLAR
A T TV 1A S K B3R L RO 37 CRE SR AL
B 30 min. Kk B N TR A H 2 A 40 A T L S R,
FEFLHE 1 X 10 T 500 pL 85 35 38 05 7 25 31 24 4L
B i Matrigel |, 37 °C.5% CO,H ¥ 8 FEF 16 h
Je o A ] B2 B A IR S5 A B IR A

HUVEC B Dil-Ac-LDL I ZhEED T N TS
I P9 Bz 20 76 7 Dy B, i 40 €8 5 e A i i U 2 T
AR % FE IR 5 H (Human Dil-Ac-LDL) 3¢ I 45 Xt
I % B2 AR &5 1 (LDL) iy 5 B, 4% 35X 10”4 248 i 4
1696 FLAR 4 FLBE 2 4L 100 plL, 37 °C 5% CO, Y
HEE TR 3% 24 ho ¥ Human Dil-Ac-LDL A 5 37 3
i B %2 30 pg/mL. ZKERWIMREE IR 5 B A 5
Dil-Ac-LDL ) 15 5% 3£ 78 37 CH & 4 ho Bk 25 Dil-
Ac-LDL W, PBS VE VA i , TE V2 1Y 400 Z R W
P V5 W TP [ 5 20 mine INAGE S BTG B R
(& DAPD#FE 10 min, i 1 %€ 56 W 5 B5a W %8 0 ik
(REEEE
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qRT-PCR &M {ii Fij Trizol 37 M 4% 41 21 fits
7B B RNA , promega GoScript RT System & &Kt
RNA ¥ %% 5% 5y cDNA, f#i /| Applied Biosystems
7500 Real-Time PCR R4t 7F 20 pL Jz Wi & &R Hh kA7
qRT-PCR: GoScript qPCR Master Mix 10 pL., |1 F
We 51 W5 2% 0.4 pL (10 pmol/L) , cDNA #47 2 pl,
ddH,O 7.2 pLo N Z AR 295 TR 10 min 742
P, 95 CROE 15 s, 60 “CR L 1 min, 40 419§ 3 .
SIW P A WL 1. R A Coadk K I 45 41 40 A v 3% (K]
1Y IR A, B 34N AL, PTG IS B 5 K AR X SR
it%zzf(ﬁﬂqgmu-ﬁﬁiﬁﬁ)o
#1 qRT-PCRWERHSI¥FEF
Tab 1 Prime sequences in qRT-PCR

bern  Fi5-GGTGGGGTCATGTGTGTGG-3 Human
¢ R:5-CGGTTCAGGTACTCAGTCATCC-3

BAX F:5-CCCGAGAGGTCTTTTTCCGAG-3' Human
R:5-CCAGCCCATGATGGTTCTGAT-3' b

sops  F:5-GCTCCGGTTTTGGGGTATCTGS
R:5-GCGTTGATGTGAGGTTCCAG-3' uma

F:5-CTGGGCTACACTGAGCACC-3'

GAPDH R:5-AAGTGGTCGTTGAGGGCAATG-3'

Human

Comp-FITC-A- Comp-FITC-A+
600 - 0.93 gg,i

400 |

Count

200 ¢

(R

0 10° 10* 10°
Comp-FITC-A

Gt A% FH SPSS 19.0 88 i1 448 % % 3F
788114y B, R A One-way ANOVA J7 2% #4746
5, P<<0.05 hZERAGIT¥E L.

45 R

HUVECHI USCHMHFEEENRELE
HUVEC Bt 5 265 2 K B Al H 300 BE 41 i AT, 9045 19
P B2 200 it R k1 oS, S AR R Bl s R
AR 1A) o B P2~P5 AR T 525 A AR5 41 il
TEATCR R A . IIRIBRE 5t v 43 B9 HE 40 8% 3 3~
5K, 2t BAN K 1 /0N TR 240 A 2 R, 42 fiph 17
il 4 52 AR AU (1B ) . HUVEC 3t =X A
R 99.1 % iIAZH M EA CD31 K fibric# (B 10),
G5 9 Y 10 25 L R N ARG ) vWF 2 BH 2 (]
1D) IS AR AR L g 3 U HUVEC 4l 5, 4747
B EEER . USC iR g e dnF , 24 USC %
KT IR)FE T T A0 Y E WL SR AR IE Y, A1 45 CD29.
CD44.CD73.CD90.,CD105,CD133, B 4w . i
I T 40 iEARIE 4 CD45 ik (K. HLA-DR #IAIRILHE
USC Bk 5t . CD146 5 A4 MbRiC M3k i .

A: HUVECs (P1) present a paving-stone-like appearance; B: USCs (P3) are spindle-shaped; C: Flow cytometric analysis of HUVEC

populations(CD*'-FITC) ; D : Immunofluorescence analysis of HUVEC.Green: vWF combined with AF488;Blue: DAPI stained nucleus.
El1 HUVECHUSCHMEESFNRELE
Fig1 Observation and identification of HUVEC and USC
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USC-Exo I MBEEFE oL & JH -+ B
B M EE A UL ) USC-Exo BEATE B . 45 B~
USC-Exo /& B2 100 nm B ERIE 223, /A,
A58 B B2 # (B 2A) o 1E— 25 X 43 85 1) USC-
B
300 ¢
250 t
200 t
150 F
100 F
50 F

Events

Exo #4744 K Ukr 5 BR 43 #7 (&l 2B) , .78 USC-Exo
W 1 L 42 R (66.66 + 11.70) nm , £4F & 4 W & 19
bR .

Total Events: 3036
Gating Events: 3046
Percentage: 99.34%
Median: 61.75 nm

il Mean + SD: (66.66 + 11.70) nm

100

1 <5 -ujé

25 50 75 100 125 150 175 200

Size (nm)

A': Transmission electron microscopy of USC-Exo; B:Nanoparticle tracking analysis of USC-Exo fraction.
2 USC-ExoHJEEE R URHEIRE
Fig2 Electron micrograph and particle size report of USC-Exo

CCK-8MESHMAES  HIEH (5.5 mmol/L)
B B (33 mmol/L) (147 4 b5 Ab L HUVEC, 5K~
[] ¥ (1< 10° 8% 1 X 10" 4> /mL) 1) USC-Exo & -
M 48 h)5 M 4541 ODE . 5 X BRALAH Eb , /=5 A
Zj AL B HUVEC # OD 1 B & FEAK (K 3) . ik
Ak, 1X10°4~/mL USC-Exo ¥} IE % ) HUVEC % &
8 BRI 1< 1074 /mL USC-Exo ¥ 1E % 41 g
WA — e FEAE R . Ah, USC-Exo 8 F W5 T =
H A X HUVEC B9 3% &, H 1 X 10" /mL 4
F1X10°4/mL. I, 7 5 2 S0 BBk B o 1<
10°4/mL 1 USC-Exo fF Jy 5258640

1.2 ¢ i
(2)

1ot — —— @

0.8 F i
0.6
0.4+
02F ﬂ
0
F & S

O
% 2
%6(

Absorbance (450 nm)

s

< <

USC-Exo ameliorated the high glucose-induced decrease in cell
viability in a dose-dependent manner: NG :Normal glucose (5.5 mmol/L.);
HG : High glucose (33 mmol/L); USC-Exo (a:1X10°particles/mL,b:
110 particles/mL) ;" P<<0.01, ¥ P<C0.001,2=5.

3 CCK-8 iEH& i & 26 48 B Ab 32 J5 IR St B2
Fig 3 Cell viability of each group detected by CCK-8

MRS ENBRSAMBNTIBRINE N T#H
7~ USC-Exo ¥ HUVEC s # 68 J1 052, Fe 12847

TRANRDR IR (B 4A) o &5 & PUXT L OE % 465 %
Wk B 9 3% 35 B 48 (5.5 mmol /L) , 15 ik B 1 7 25 4
(33 mmol/L) X} N Kz 4il g 3 #8 A7 41 il 4 H , B
B (4 h.o h) Bp ol ify B 22 =% ( [®l 4B, 4C) o i 7F
33 mmol/L &5 M i &4, B B in A USC-Exo
A2 SR I 42 AR T N R A AT R

BMmMELBEMNSAMMINEGE BH 16h)T,
XPREAAE E 5] A E T R 2 X 2 HK
R =% B S | = A = 9 SR 2 B NE IR
FRON A 38 22 oA 3 42 X, 0 78 g 00 32 40t 5 v Bl A
B[] i A USC-Exo W36 8% 7 i 5175 5 09 3 4t
15 T 0T 3 22 56 4 H 35 (0 8 IR, FE 7% 2 s 4y
YRR BT IEH K (E5) .

Ml LDLIBERBERNEMMEINEE LDL
NI RER 5 — A EE R R [F T
b BRJE B 4% 20 40 i 5 Human Dil-Ac-LDL 3£ %,
I FH B 93 5 6 16 K IR TR 2 43 B LDL B 1B 0L o o
a5 JE 52 T HUVEC 75 1E % e B 5 25 b st
LDL (WG 77, I 7€ = b 1004 31 5 W IR g ) 8 3%
R AR o o B 190 Ak BB ] B in AL USC-Exo M AT LR
B —E MR, F 85 T R (K 6) .

DR T | X mRNA B9 R ik Kk FE
qRT-PCREFR R, 5 1E 5 X B AH G, 33 mmol/L
AL S HUVEC R 8 - F BAX ik L, Bt
AT F Bel-2 Ft AL F SOD2 KI8T . 1M 7E
{5 BE A B[R] IS N USC-Exo, 1] L BAX %3k F
¥, Bel-2,.SOD2 EiH(E 7). £ USC-Exo B4 X
RS S M AL, R TR



FESE 45 PRURE T 40 N S0 05 M X 8 40 15 5 P9 B 200 M 458 403 1) D 4 1 T 735

HG+USC-Exo
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= = =

%Cz ‘30
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A :Representative images of HUVEC migration rate evaluated by scratch analysis after 4 h and 6 h. Scale bar=100 pm."”P<<0.001,2=5.
4 HUVEC A REVRZE T AR B 8] 2 9 57 2
Fig4 The migration rate of HUVEC at different time points in different states

A NG HG HG+USC-Exo

16h

m.

=]

60 10000 in i2)
%
£ 5 8000
2 2
40
g 2 6000 f
3 )
g 2 4000 |
20} 5
3 z
E 2000}
&
0" © o "6 o e
£ E £ E o
cﬁ‘& d‘@
§ <

A': Representative images of HUVEC capillary-like structure formation after being treated for 16 h with different conditions. Scale bar=100 pm.
B:Number of master junction; C : Total master segments lenght, NG vs. HG,""P<C0.05, ¥ P<C0.01,n=5.
5 HUVEC AR EHRZS T B B I & Ih §E
Fig 5 Capillary-like structure formation in HUVECs under different conditions
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HG

HG+USC-Exo

NG : Normal glucose (5.5 mmol/L) ; HG : High glucose (33 mmol/L) ; USC-Exo (1X 10" particles/mL).Red: Dil-AcL.DL ; Blue: DAPI stained

nucleus. Scale bar=50 pm,n=3.

B 6 HUVEC AR THEE LDL &Y Ih g€
Fig 6 LDL uptake analysis by Dil-AcLDL assay under different conditions

A B C
€ 15 g 20 @ g 1.5
% I i % N w o ;%_ . =i
L {1
g _ @ E_ 15f - 5 _
< 10} pb L <8 10} =5 -
Z5 Z 8 “E
EE T iV EE =
5% 05f b 84 o5}
% B =~ 0.5t e b
5] < &)
S < 5
3 e g o I e
N £ ® S 2 $ F ¢
% & S
OXO ..X\J C)Xo
£ & &
A The expression level of bel-2 mRNA; B: The expression level of BAX mRNA ;C: The expression level of SOD2 mRNA."P<<0.001,”P<C
0.01,n=5.
7 qRT-PCR 4> #1 & 44 HUVEC 4 32 J5 18 5 £ F #9 mRNA R i%
Fig7 qRT-PCR analysis of mRNA of related genes in each group after treatment
3 03 S0E S A OB DR LR A i e A A i
1f 1w [ F) 30 TR 4% ol A BRI B G R T b . B
Eﬁ?ﬁ”‘”ﬁlﬁi 40 L B VF 22 ) RE i G A A W A A%
PN B T e B i 19 T2 R Ak S S AR IV R R AT BRI o S —Fh B AT G IR Y /N B

BB o e B B 1 A 2 5 B M T O RO i 2
Aﬁ“iﬁﬁ%ﬁLV\]&ZﬂHH@E’JE% FEVRAE ML 5 2

— WL o R T A B A S B R IR T R IR
ﬁmﬁfﬁﬂéjﬁﬁﬁu;ﬁﬂ’ﬂ%ﬁﬁ%o EAHZ T
TR A A A AR SR A B B 2R 543 Ak B
RPN, e AT ARG B R = A B R A
T A B T2 WM B R T I R 30 LA 3 A i R
By FRARDU , G2 M LA I S E € 4= 58 14 A2 7 vk T fiE
VR BR o 20 M A W PR i A7 453 3 B9 o8 o LA
I RAE IR T XA R SCRRRGE o 9 K B
{1 T 20 i 56 22 e T AR LR R T I AR
7 T 20 B LA R PR U T A A L X A& SO R E
Y9 H % B T AL A M PR R R R

Eﬁjﬁ 30~150 nm, AJ DL B 42 5% 78 ok U5 T fE 44 2
JEL, VR T 52 0 40 M 0 25 b A= 0 Ay 1L AR
mRNA , microRNA Fl 8 [ i % . 7 2 Fh g iy
KA R UL B IR YT BB b, A R B AR A
A F5 A2 2 b T8 440 A A AR B D 0 L B -
PV R A i ) 3 R AR 5 T o
FPOE, BRI ERM R A B AT A 785 T 40 i
E’WI‘HZJZFW%H% FI R 197 1) 8] 75 53 T 48 Af 4% 1 B 7%
R R P A0 5 A2 40 A S A2 v R AR Y
{E’ﬁjj ,3X AT AR5 A A N B I A G AR K T B 4
RNA %,
FEAT AT A T 0 6 A0 A R G A 0 A R DR
PEED b B BEAT T RS R A R B R
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ED IR Y7 19 G 8l 72 1k 52 1 45 Uk N 2 40 1 T e
PR b 2 Pt A8 AF 52 I HUVEC 1R by 2 45541 8
UCS SR F b bR 258", FRA 78 % ok & v % 30
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