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[ER | WRRESRZAR. ZEAFHELNEEER, HPlTEMREmT4IizH
KIBHVI AR, L EERIATTRIN, BRATAEARRBRVIETERR T IR E KA F -8 FHMEA T/
WHZIN, INBEENZRREIEIE SHEA MR P LIEEERER. JNAE miRNAs 1T SHIZ
FEI8){= S AI RETE SiO, 1 SRIRLT AR EL 1 (U AIIETE R ARIZIER. BIERZ A I miR-125a-5p

B—%ERFIAR miRNAs,

[ B8 ] RIT9MBE miR-125a-5p X4/)\ R ARBR A £T 4E AR AR NIH/3T3 1R A B TR0,

[ 7574 ] 5555 RAW264.7 408, WRER EiBIRENIMAE, FHRABTBE. P KPR ERERD
#0 Western blot X3 E # 174 Fo 1% 17 X7 BB 46 F1 Si0, 28 (100 pg/mL Si0,) , WL EL Sio, # 42 X
RAW264.7 £l B 71 34 15 Kz EL HR miR-125a-5p FRIABI 52 MM, 11 RAW264.7 5 NIH/3T3 By H 15
FIRE, 2 RAXFRA. si0, 48 (100 ug/mL) FIIMBIRLE (10 ug/mL I B R 1E B F NIH/3T3,
FH B 1Z4H T RAW264.7) , 24, 48 h B K FH Western blot A1 CCK-8 #& M NIH/3T3 4R | YRR
(collagen | ) M a- FBANAEIER (a-SMA) BIFRIAFILIEE M. 1575 NIH/3T3 4B/, 53915
TR, HPHIFILARNXTHREE, FH4k 24, 48h [FUREREHRE, RAKIETE & PCR. CCK-8 FImTUAHRE
AR5 BT NIH/3T3 4R AR miR-125a-5p BIFRIA. HAREAVIETESE 4. SAREERAFAT IS R,

(4553 | BHBE TMRIAINBEEEERERFIHNERED, PRPFRERERDNERETR
MR R EBRE S ETED 7 , RIIRAZTE30~150nmo Western blot BI T B SMNRAIEIT EE H
TSG101. Alix, FIMEIAEIMEH calnexin, SXTHRLAMELL, Sio, ¥ LRIBfE RAW264.7 AHfE
SNBSS RIZS ; SNKMAIEITEE B 156101 F Alix AERT FRIZEBFE ; miR-125a-5p AIFEXTFE
2 EF (P<0.05), HiEFF 24, 48h iNERETR, SXTERABLL, Si0, HFINAKRLA collagen | «
a-SMA BN RIXAEIY EF ; BEIGITEE M= (P<0.05), NIH/3T3 AR F 240 R 48h /5,
S53TERA LR, HRIAFIZE miR-125a-5p HEXY FRIX 2 _EF+ = 82.969+5.570 7l 64.934+19.972 (%
#8240 79 1.000) (P<0.01), 4AARIEFEE M EF+ T 18.66% F025.92%, G2/M HAAARE 3 B TR =
(2.1520.35) % H1 (2.99%20.61) % [XFHRLA 5351 /9 (6.300.87) % H (6.6720.59) %], AT E T
= (23.154.21) % (19.204.75) % [XTERLE A (35.15+3.65) % F (37.09£3.52) %] (P<0.05) ;
N5 £H miR-125a-5p HEYT A E TFEZE 0.008+0.001 1 0.038+0.003 (P<0.01) , AREIETEE
MTBET 17.33% F125.13%, G2/M BRZRRENE EFHZE (10.72+2.06) % 1 (15.67£2.12) %, i
TEFHE (50.23+4.06) % (57.3843.72) % (P<0.05),

[ 4518 ] Si0, #7 22 5| 2 RAW264.7 ZR BB 71 34 7K B miR-125a-5p F+ &, B miR-125a-5p 7] LU{E i#
NIH/3T3 dpEIESEFHINFEE T,

ZHE1F © miR-125a-5p ; NI ; IB5E ; AT ; RAW264.7 ; NIH/3T3

Effect of exosomal miR-125a-5p on proliferation and apoptosis of NIH/3T3 cells ZHANG Jian-
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Guo, YAO Wu (Department of Pneumoconiosis, College of Public Health, Zhengzhou University,
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Abstract:

[Background] Silicosis occurrence involves multicellular and multifactorial changes and
interactions, in which fibroblasts are the key effector cells in the progression of pulmonary
fibrosis. Recent studies have found that, in addition to cytokines such as transforming growth
factor-beta, the proliferation of fibroblasts is also regulated by exosomes as carriers of

BEEmE
ERBEARZESE (81773404)

EEENT
KER (1989—), &, Mlt4E
E-mail : 1520379960@qg.com

BEEE

WK, E-mail : yaowu@zzu.edu.cn
FlEdzE  LHIR

IWFSEHEE  2019-02-27

RAHBH 2019-05-21

XERS 2095-9982(2019)07-0669-07
RESDES R114

XERERS A

>3

KiExw, EKE, MKM, F.IMBEmIR-
125a-5p ¥ NIH/3T3 48 g 38 58 18 T 89 201
L] FIBE5R I ESF, 2019, 36 (7) : 669-
675.

> R
www.jeom.org/article/cn/10.13213/j.cnki.
jeom.2019.19096

Funding
This study was funded.

Correspondence to
YAO Wu, E-mail: yaowu@zzu.edu.cn

Competing interests None declared
Received 2019-02-27
Accepted 2019-05-21

»>To cite

ZHANG lJian-hui, WANG Yong-xing, HAO Chang-
fu, et al. Effect of exosomal miR-125a-5p on
proliferation and apoptosis of NIH/3T3 cells[J].
Journal of Environmental and Occupational
Medicine, 2019, 36(7): 669-675.

> Link to this article
www.jeom.org/article/en/10.13213/j.cnki.
jeom.2019.19096

www.jeom.org



670 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2019, 36(7)

intercellular signals. The intercellular signals mediated by exosomal microRNAs may play a role in the transdifferentiation and proliferation
of fibroblasts induced by SiO,. A previous study has proved miR-125a-5p one of the differentially expressed miRNAs.

[Objective] This study is designed to explore the effect of exosomal miR-125a-5p on proliferation and apoptosis of mouse embryonic
fibroblasts NIH/3T3 cells.

[Methods] Exosomes were extracted from the supernatant of RAW264.7 cell culture and identified by transmission electron microscopy,
nanoparticle tracking analysis, and Western blot. RAW264.7 cells were divided into a control group and a SiO, group (100 pug/mL SiO,)
to observe the effect of SiO, dust on exosomes and exosomal miR-125a-5p of RAW264.7 cells. Co-cultured RAW264.7 and NIH/3T3 cells
were divided into a control group, a SiO, group (100 pug/mL SiO,), and an exosome group (10 ug/mL exosomes were administered directly
to NIH/3T3 cells, without RAW264.7 cells) to detect the expressions of collagen | and a-smooth muscle actin (a-SMA) by Western blot
and cell proliferation by CCK-8 after 24 h and 48 h. NIH/3T3 cells were divided into mimic, inhibitor, and control groups, and after 24 h and
48 h of transfection, the expression of miR-125a-5p, cell proliferation activity, cell cycle, and apoptosis of NIH/3T3 cells were detected by
fluorescence quantitative PCR, CCK8, and flow cytometry, respectively.

[Results] The exosomes exhibited round or saucer-like membrane structure under transmission electron microscopy. They were clustered
or scattered with a particle size mainly at 30-150 nm by nanoparticle tracking analysis. The membrane marker proteins TSG101 and Alix
were detected and the endoplasmic reticulum protein calnexin was not detected by Western blot. Compared with the control group, the
concentration of exosomes, the relative expression levels of membrane marker proteins TSG101 and Alix, and the relative expression
level of miR-125a-5p increased after the designed SiO, dust exposure (P<0.05). After 24 h and 48 h of co-culture, compared with the
control group, the relative expression levels of collagen | and a-SMA and the cell proliferation activity increased in the SiO, group
and the exosome group (P<0.05). After 24 h and 48 h of transfecting into NIH/3T3 cells, compared with the control group, the relative
expression levels of miR-125a-5p increased to 82.969+5.570 and 64.934+19.972 (control: 1.000) (P<0.01), the cell proliferation activities
increased by 18.66% and 25.92%, the numbers of cells in G2/M decreased to (2.15+0.35)% and (2.99+0.61)% [control: (6.30+0.87)% and
(6.67+0.59)%], and the apoptosis rates decreased to (23.15+4.21)% and (19.20%4.75)% in the mimic group [control: (35.15+3.65)% and
(37.0943.52)%], respectively (P<0.05); the relative expression levels of miR-125a-5p declined to 0.008+0.001 and 0.038+0.003 (P<0.01),
the proliferation activities decreased by 17.33% and 25.13%, the numbers of cells in G2/M increased to (10.72+2.06)% and (15.67+2.12)%,
and the apoptosis rates increased to (50.23+4.06)% and (57.38%3.72)% in the inhibitor group, respectively (P<0.05).

[Conclusion] SiO; dust induces the increase of exosomal miR-125a-5p in RAW264.7 cells, and miR-125a-5p promotes the proliferation and
inhibits the apoptosis of NIH/3T3 cells.

Keywords: miR-125a-5p; exosome; proliferation; apoptosis; RAW264.7; NIH3T3

iR KIHARAKERS SO, MEM5IEN  BEESAILUHNIIZSTHARMN, BT EHARN
LUBTERTR B A AU A EN 2 B HRR. BEWMN  FRiX ., zhouF © AR A T AT 4R SR I B AE
HABHSERREPEENEE -1, ERMARE  miRNA-2L{EH A 4T 4 AR M Bh B A K AR AT R 3%
% Si0, =il E 73 iR A KA F (transforming growth o RIRAMARIEAXT LM EENRBEABF B RED
factor, TGF) -B. M/IMRETAEREF (platelet derived growth  Hif5/\FR 2% EME4RAE (B 4RAE (RAW264.7 4RfE)
factor, PDGF) E4MAF, MIMIEHMAEMMENAN  BRINBIE miRNAs BT, R Sio, ML RER AR
1858, INERMAENHIZ. RAMNMPIERH T AE  MBE R RAW264.7 HRERIIMNAA miR-125a-5p FiXIIF
AR, BEENARZ REARIZHIETRA B RS &, #—T@EIEMER S AT, miR-125a-5p fEH
FE. Altb, FBEHEAE f‘“ﬁE,.“ﬁiéﬁﬁéﬁﬂﬁﬁE\ TGF-B 5 S BB M AIIEENAT " miR-125a-

EKEEESD. REEEREAEEER N,
TR R R MIMNBIRTE DR AN B R 4T 4 b
TR LA R RE, BUERAT A, SEARTH
1, XADLMBHA ARG T B K, S
KR ERR7E30~150nm BB EE AR INEA,
B AREMIZEL, B miRNAs. mRNAs. DNA F13E4R
B3 HY RNAso miRNAs & —F/NEYJEZR S RNA, @i 5L
B FE AR mRNAs FRIDHI HENF R AT EREZREHE
KB, miRNAs AJ 2 5 ZFAIRIT1E, 4O LA
BRREXEIER Y, LN, JNBIE miRNAs (ER4RAR 8]

Sp BEFLERNAELRE, BEMARBEEL
(b TP REAS (R 3 BT 2 R AR AT (L AN 5 ) K fERE
BA 4 R R E S AT AS A AERE RYIG5E, (B2 ERMAF AL F
IR, FhLT 4D 72 R AR 4T 4E4RRE 2 X SR AR Y
4HRE, NIH/3T3 4B 2/ NRARRR AT L 4ERE, BT
Bl LT (LI TR FEILL, AR INR BT EBER.
PR FRLERER 2 #r (nanosight tracking analysis, NTA) .
RILTEE PCR. Western bolt F#r A, MEL Sio, ¥ X
RAW264.7 41 A8 M A 17K K H miR-125a-5p X NIH/3T3 40
B FEFA TR0,
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1 MEERZE
1.1 4Ratk. EENEIS5IAF

RAW264.7 ZAREFI NIH/3T3 4AfE (FERIF ik LB
A, PE). MmN (BD, EE), BEIEEIR
X (SUNRISE, %[E), KIXEEZPCR (ABI, EEH), &
SERER (HiL, BZ) , AKFRIIRER 371X Zate View
(Particle Metrix, 2 [E ), Annexin V-FITC4H i A T- 14
MiRH & (B RXEMEAHRRE, RE), cck-84H
figsESE MR NAFIE (B2, BA), miR-125a-5p
BRI, HEF (A TEYMITERBBERAE, #
=), miRNATE BX 73 &5 3t 7 & miRNA 2 3 R 33t 7
2. miR-125a-5p 5| ¥ (RIRE U R EZBRAE, H
E), RITEH ME-3-BiR S (glyceraldehyde-
3-phosphate dehydrogenase, GAPDH) #l o- & Al
AN 50 Z& B (a-smooth muscle actin, a-SMA ) (CST, 3&
EH), & E | BRJE (collagen | ). ALG-2 B E EFR
% B X (ALG-2-interacting protein X, Alix). 51E & H
(calnexin) 1 Bt 28 5 & & (A 101 (tumor susceptibility
gene 101, T5G101) (N =EBEYFABR A E,
R E), B4 & (Hyclone, E£[E), DMEMIEFE
(R¥=, £H), FEBS. sio, (Sigma, =), IEFIK
(Invitrogen, £[E), ZEMEBE (BcA) iIXF 2 (1E+
=, FE),
1.2 RAW264.7 4RI K
1.2.1 HHREETF R IM M ATEEY K RAW264.7 4R AR LA
1x10°/mLiEMFER 100mm M, BE 10%04
4 IM;5 B DMEM F 37°C. 5%CO, K HF1EFR 2405, &
#i B DMEM, 24 h [ UREE £3E, 0.22um B33 38, I8
1 110000xg B0 2h, F E3E, APBSEE, 110000xg
B0y 70min, JUEBPSMNBEE, FB100uL PBSER,
1.2.2 MRS E BN 0 BY 10 pl BISMBIEE
B EIER N _E TURE 1 min, JEARIRT, 10 uL 2% BEER I
FHBZNFMERE L min, IEERTETESOKVIBSTE
BT MRINBAEFS KRR K NTA © BY 10 uL 5h
W R B 5 7 10000 1Z, BB FH = 1L 15000 pS/cm &
=X 4K FURLER BR 93 AT 1Y Zate View & SR BI KL
RO AR E, Western blot 130 : BYIM & 2K AN
RAW264.7 AESARTR, BCAIRFIEINERRE, 17
EBRE, 95°CE 5Smin. EoHl9 BRMIRIE R EBIX,
RB_AIHERER, 5% BRI 37°CE A 1h,
—ZEB 2h, TBSTE 318, —IifES 1h, TBSTE3I&E,
WERNEFEZFHER, RFER, KA Image | B

DIENE X EE, RIEES 3R,

1.2.3 D 4ER SI0, ks RAW264.7 BRSS9
Sio, A XTHR4H, Si0, 23 L 100 pg/mL Sio, ¥ L RI#,
STERAMNE 2RI PBS, 25 UKEY _EBIRENINBIA,
MINBERIR. REMEBNT K,

1.2.4 miR-125a-5p 7018 BXFRLESMAIKR 100 uL, 2R
RFIZRBBIREImRNA, REARERIAFTER
miRNA 3% R, LLcDNA AIRIRHFITTR I EEZ PCR, &
RIRE 3 NEFL, U6TENNE, SYBR Green RIIAZ :
2xmiRcute Plus miRNA PreMix 10pL, 1E A 5| %)0.4 L,
RE5I¥0.4uL, TTEEK 7.2 ule RN : 95°CTIZE
4 15 min, 94°CZE 1% 20, 60°CIBAFEfH 345, T 40D
B3, FrFEER M 2% 1158 miR-125a-5p FYHEXT =
KE, RREE 3R,

1.3 miR-125a-5p %

1.3.1 HfEIEEESE NIH/3T3 4HRE L 7.5%10%/mL 3 BliE
T transwell F=E, 9 RXFEBLA. sio, AR IMNHIRA
(1Z£ATc RAW264.7 4HA) - RWA264.7 L 1x10°/mL 3%
FLE, FHARRBEEFR 2405, BB RWA264.789
INEDBIRNIT R, sio, 48, Sio, AN 100 pg/mL
Si0,, NBIARLE NN 10 pg/mLBIINAIK, 24, 48h 5,
IWEX T =R, 3 Western blot #1 CCK-8 14 Il 41 i
collagen | 1 a-SMA BYFRIAN LB E Mo

1.3.2  miR-125a-5p A AFIFNIMHIFIRT NIH/3T3 4HAEAY
Y NIH/3T34ARELL 7.5x10Y/ mLiEF T 6 LR, 97
TEINFILE. HHIFI BT ERA, FHAMRBERINI D
1.5mLEP &, HENIN 5uL BIBSFRAF 125 L TIHHY
DMEM, B 5min ; BE3NEPE, EEMA 1250l
FTXTHY DMEM, B3 BUANNARIAF. H0IFIF0 TCEs
K, BB 5Smin. FEBERENES RS HIMANE
BEMAF IPEFIATEEKNEFRBES 15min &
REEEEY, ARFERIEFEAPBSEIBEG,
PON 1.75 mL XY DMEM, B HIFITFHNHRRES
MMNARET, EHehEERBTLERE, 24,
48h f577 5| WER4ARE.

133 R TEE PCRIQMFE ZLfE NIH/3T3 48 A A miR-
125-5p 72 8 BY B% 2 f5 UK & BYNIH/3T3 4 B 12 BX
MiRNAs, FR AR N TE & PCRIQN miR-125a-5p BIZRIX,
1.3.4 CCK-8 AWM MIFLZLfE NIH/3T3 4HREIEFE S 4
AiEM T 96 FLiR, 3 AIEAFI. HPHIFIAIXTER 346,
FHNMNEFL. FF 24, 48h, NI CCK-813L7 60min f5,
EESARY ETRE 450 nm EBI L E (D), 183t Tt
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BMPEIZTEIE M  MPEIETEIE M = [(Depa-Dapa) /
(Dssgam-Diam) ] x100%o
1.3.5 ATV AN Z G NIH/3T3 48R B HAFD S
T RS T 6 LR, SRS $EIFIFINTER 348,
L4, 48h o, 4HAR A ARESIE 10 /5 500%g B /)5 min,
F LR PRSER, MAEITEGFEN 1x10* N T4
A #RN, ESATS 70% ZEEEE, AN 0.5mL
ML R DE A & R AN 2R AR B HA 500%g B0 5 min, 3
+5&, AN 195l Annexin V-FITCE &SRB R EEA
o MO\ 5L Annexin V-FITC, 2432584, BN 10 uL
MCARRER, ERELFES 20min, BEETK
B, FELEPUESRME 23 RUREREN
R, AR NAEATE T2,
1.4 FitFESR

IRMIES 2 EYIT 2B xts T"imo K SPSS
2L0 AR HITEUR D, MAFEREEZRIELER
FAtRE (ESER), 3ERU EFREESHL
BREBBRRAGED, PRI A DSt
K250 3o #23R7KE a=0.05,

2 #R
2.1 RAW264.7 ARRIMBIRETE

2B 5T BB R 1] T RAW264.7 SRR SRRV SN B (A
NEARREFRER, 2ERBENHET S0, WE1AF
SKFRE. NTAKMSMBAR BRI, FEIKIE DR
&, A] I K& 1E 30~150 nm, JLE 1Bo Western blot
KMSMRAREITEEH, 4R ERTSG101. Alix7E
GNBIRFIMRE Y RIX, calnexin RTEAEHRIX,
DE 1C,
1.5x10”|[B]
. 1.3x10”
| E1.0x10%

JES 06
{ i=M| 7.5x10

i 5.0x10%

2.5x10%
0 L n L L J
0 200 400 600 800 1000
RIfR/cm
EINYALN RAW264.7
Alix

TSG101

calnexin

UE] A . BEEIE, FTKFTIEAIMNBIE 5 B D NTA ; C & Western bloto
1 ErE4Af RAW264.7 SMBERIETE

2.2 RAW264.7 RSN HEAREMZER

BY Si0, £AFN3T FRZH RAW264.7 ABEBINBIER, 22 NTA
I Sio, ZHFIYRIR A (137.0244.2) nm, FNBIEER
79 1x10%/mL ; XFBRA F YKL 1F 79 (132.0£46.6) nm,
GNIBIREL 5.4x10%/mLs Si0, BB RAW264.7 AIRB /S,
INBERIRTUERSERITERN, ERKEE
(P<0.05) 5 Western blot 145 RFKREA, Sio, LHIMNBIK
Y TSG101 F Alix FRIAZEIE N (P<0.01) , WE 2,

[ Alix
JTSG 101

XTERLE Sio, 48 2.0

TSG101 ogj 15

# 1.0
Allx_ :
0.5

GAPDH s —

LERSESWY

0.0
TR sio A

FHRLH sio A

U] = : 5338848LL, P<0.05,
2 SiO, X RAW264.7 4R SM A REIEE BB

2.3 RAW264.7 4R #{E miR-125a-5p BIFRIE
5398848 (0.92+0.08) #HLL, Si0, ZAIMBA miR-
125a-5p tAXI FIAE (3.0520.25) EF+ (P<0.05),
2.4 NIH/3T3 4Hp%% 5 L FN4RRRIE TR E 14
Western blot R E/x, HigF 24, 48h f5, 53¢
BRAELL, Sio, HFNIMN A1 LA collagen | #0 a-SMA FY 4B
SRIXEFE (P<0.05), WE 3, CCK-8HLMLERE
T, HEHE5R 24, 48h T, S3TEBAALL, sio, AFIINBIR
(AARARIETEEM EF (P<0.05), TR 1o

SHERH  Sio, 4 btk 15
|l |
collagen 1,
g .
)
+— *
. H ﬂ I
+<
0.0 .
collagen | a-SMA
YR sio4A JMMAEE 20
collagen | :
8 ] 1.5 .
|
K 1o .
-
0.5 ﬂ I
0.0 L
collagen | a-SMA

B xfRE Osio A DR A

[E]A 2 24h; B :48ho * : S534FEMELL, P<0.05,
3 HiEF24h 48 h 5 NIH/3T3 4AREH collagen |
Fa-SMAZRRA
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R1 JMBEST NIH/3T3 HREIETEEN (%) BRI

bagi:| 24h 48h

Si0, 48 130.63+5.50° 147.28+13.05"
SRR 114.61£0.50° 122.88+9.95"
XTERZA 100.00+2.89 100.00£1.90
F 25.42 18.43

P 0.01 0.03
[F] = : SEBESRBIXTERZA4ELL, P<0.05,

2.5 miR-125a-5p E#/57E NIH/3T3 A aIFRE

53t BAELL, %24, 48h R IAFI A mir-
125a-5p A E EF+ (P<0.01) ; HIHIFILHAY miR-125a-
5p RIKE T (P<0.01), MK 2, RIBEERIN,

#2 miR-125a-5p ¥%/5 NIH/3T3 4+ miR-125a-5p

BIRIX
bari| 24h 48h
TEINFTIE 82.9695.570" 64.934+19.972"
HIFIZE 0.008+0.001" 0.038+0.003"
XFHRLH 1.000 1.000
P <0.001 <0.001
[E] * . 5RETE=BXIIRZA4ELL, P<0.010

2.6 miR-125a-5p %3¢/ NIH/3T3 4AREAVIE5E & 14
53388, Rk 24n [, EINFIAMARIETE

JEMEEFT 18.66%, IIEIFIAMAILIEEE T T

17.33% (P<0.05) ; ¥ % 48h f5, 1R AHAEILEE

M EFAT 25.92%, IHIFIBARMARRILTEESE TET

25.13% (P<0.05) » TLE 4,
150
* T [ 24h
[ 48h
=
3 100 :
ﬁ’.g *
i
g
g 50
BN s J|’a s |’a
FIA FIA ¥R 748
[3E] * . 53¢p8#ELL, P<0.05,

4 miR-125a-5p ¥ 35 NIH/3T3 ZHRRIETE &M

2.7 miR125a-5p ¥ #/3 NIH/3T3 B94RAEE A

40 B 3 F24nhfg, 1R T A 4B AR G2/M HA
[(2.1540.35) %] 1 F I BR 28 [ (6.30£0.87) %], M #P
#1770 2B 40 B G2/M HA [(10.7242.06) %] =& F 3T B 4H
(P<0.05), HpEFE S48 5, {RINFIAHMAE c2/m HA
[(2.99:0.61) %] EFXTHRA [(6.6740.59) %], MHNHl

FULH AP0 G2/M HE [(15.67+2.12) %] = FXFEB4A (P<
0.05), W& 5,

600 r
Al
500 ,

& 400
300}
200}
100}

0 - - -0 . = 0
0 50 100 150 200 250 O 50 100 150 200 0 50 100 150 200

600 600, 800
500 sooB2 700( B3]
: 600|
g 400} 400} 00|
& 300| 300}
NN
200} 200}
100} 100}

0 : 0 .
0 50 100 150 200 0O 50 100 150 200 O 50 100 150 200
BT IR AR
[EIA :24h 5B 48ho 10 #RIWA ; 2 - MIHIFIA ; 3 : XHHRA,

E5 miR-125a-5p ¥#/5 NIH/3T3 AR E A5 7

2.8 miR-125a-5p 353 /5 NIH/3T3 ARAT X
MR F 24, 48h fa, BIANFIAHARBT IS
A1 79 [(23.15¢4.21) %]. [(19.20£4.75) %], & F %4
B8 48 [(35.15+3.65) %. (37.09+3.52) %] (P<0.05),
T $00 1) 350 £ 48 AR O = % 53 51 A [(50.23+4. 06) %]

[(57.3843.72) %], BAE & FXJHR4H (P<0.05) , W& 6,
80
B 24h
[ 48h
60 T
1 40
BT
8 * X
|==1
B j ﬁ
0
HEIFIA mEIFIA XTER4H
[E] * . 5REE)SBITFRLAEL, P<0.05,
6 miR-125a-5p ##2/5 NIH/3T3 A=
3 iTig

IR FRBIRBEL BEINBABIIREL, X RAW264.7
Mg EBRNIMNBEFITEE, SFBRE TR
ZHERILIELEN ; NTA B RINBERI R K Z D
71 £ 307150 nm Z |8] ; Western blot 10 | Bl fR 7 & &
H TSG101. Alix, AR4% M Z calnexin, X445 RiE R
RAW264.7 4l ffy £ 5& AR B B ThE BY P il 1o SM b IR
MM ERNEDIERIZEE G & (endosomal sorting
complex required for transport, ESCRT) &&= AT,
TSG101 #l Alix 52 ESCRTHVZAR EB 53, B IERIMBIAER
InEEH, calnexin ENENIIFEER, BIEAKXS
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MEFINBENITEEREH, ZARLERER, S0,
BEINBEREGSEBBENEREAS, INBESN
BWEEI, miR-125a-p B RIXE EF, BHARLI,
7ERE R A AR ERER S ES [B) TBS 2 BAER (L fid/ ) MA 4
KEA 23 MHATER 0 (RHINBRRIRRR S 54
MAEMRATNRELERPEESEILN, K32
IS E, BAZEASE A, BRIINBERE
HEE I AL 1 1A A BR o miR-125a-5p 7 2 B BT & R
SHREANFARS Y RENSUIIESIFF LWL
INRARE A B FIE, L BRSS9 R EE, miR-125a-5p
EFENH iR
AT IREINBIEST NIH/3TI BRI R0, Z<S218
BB HIE IR, Western blot F1CCK-8 ERER, 5
XTERAAELL, Sio, AFNINBIALAA collagen | « a-SMA
EENENREAENRMILEFNE EFH, RAIMNG
AR LU M NIH/3T3 R AV 3 0 U FNIE B & M. 9
T — B IR ERINB KT miR-125a-5p FIER, R
X B A L& A miR-125a-5p AY 48 X 571 #0300 1) 7 F
NIH/3T3 ZHRE, IEREXSMAEIEEN B TR M, &
RFKE, 13RI miR-125a-5p /5, NTH/3T3 HEAYTESE
K EF, Go/MERAREUR L, BATERTE ; minE
N EE T, G2/MEBEREEIL %, ATELH, it
BH miR-125a-5p B] LUE # NIH/3T3 4R L 5E, NHI40AE
FURT, #MNEFECNEE, X51FF A7
5 R FIUN miR-125a-5p 1= ARG FE AN A TV IB R AR
R, IR ERKERRFTRBINBAE miRNAs TEE IR
NEELABYRIZFESZEER, IMNBAETTLOEF
B2 miRNAs, T2 E I miRNAs 15 2| A4 H %
EER MY, . S0 R EMPR T E L EHRFH,
miRNAs A T 1 2 X R E A RIX =9, OAETF 4R
SRIREIINBA miR-21 A] LUB S L S EF 4
LT F 4 1O AN 4R AY A = ) miR-125a-5p £
AR MAR AT EIERERERESESESM
BRHET 3, MMINGIHEILIE. T%. REFHE
HAMAT Y, EEMERERSE S S RRERE
B 4 MMHIARRRRILIER AT VY, EFA AL iEY
TREREIFSEF 1 KINHIF2RAEOILES, £
EEERTEZERSSESHSMNERRET 3
%1 373-L1 HIAS AAARAE AT TE ),
AL R E Z A EFIREIMNBERERSE
REREHRE, BEIEE T 10ug/mL. FHEAEET
REINBARKRERE, NESTNH/3TINER,

HMAE —MNRERE, 79N IKmiR-125a-5p X
NIH/3T3 AAARIGFERD B TR MAE, LRI Z2H
THRE, EEEEERVISIHITHR

#x £ Bk, sio, 5| #2 RAW264.7 4H H@ Gh B R o
miR-125a-5p F+ &=, S s & FA miR-125a-5p AJ LL{E 33
NIH/3T3 4HREIE5E, INHIMAEAT, #HMINELF LWL
R,
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