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f§  E: AR miR-125a-5p AR B % 2 B (porcine circovirus type 2, PCV2) ¥ 5-#k € 40 it 8
= 894k R AR A ALA], VA PCV2 B PK-15 @Rt bR ok emie A A wst &, RA AN
mie AR . & A SR JEEPEIREE (Western blotting) #7 5% B 5 62 & PCR, Ak & 4m it /8 = & & B —
#8% miRNA & 3&; & & miR-125a-5p A4 Fodip #4554 PK-15 @@ fe, A2 miR-125a-5p i & A 3%,
Pk R A @i BT R, RAAWE & F 7 ETRN miR-125a-5p 49 ¥k B, R L FEIRE AR L
M miR-125a-5p &t ¥2 L F 499845, Western blotting 48 Zh ik AR 0% F bk € 4m i 09 LR ALK B =45 il %
X &#H Bel-2. Bax. @& & C #= caspase-3 #9R&, 4R BT, BE PCV2 89 PK-15 a4 ik
BN R E R SR e @A TR, E— R RESCE A ZH EREE; 5 PCV2 -5 8 =48
%4 miRNA ¥, miR-125a-5p A X EHR B EH 5, miR-125a-5p AL 4% 4 /e M B 3 35 a0
A&, FA TargetScan M L I, miR-125a-5p 5 Bel-2 3'UTR R A 4 44%,%, miR-125a-5p A
W R E 7% pmir-Bel-2 3'UTR-WT & X & BaE M, 3t pmir-Bel-2 3'UTR-MuT #) 5% K& B & £ £ 9
BARE; SNARHR RS @I Bel-2 LA R EEIK, Bax. MILE X C 498 F= caspase-3 K&
¥ 2 Z A3, Bel-2/Bax 89 FAAR B F K. X A, PCV2 @ i Sh bR -k B 20 i L8 miR-125a-5p
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Porcine circovirus type 2 induces apoptosis by exosomal
miR-125a-5p targeting Bcl-2 in porcine lymphocytes

DUAN Dianning"?, SHEN Huawei', PAN Yanmin', FENG Rui', ZHANG Lin',
LU Lingguang', LIU Jiankui'?, QIU Longxin"?, CHEN Hongbo"*

1 College of Life Science, Longyan University, Longyan 364012, Fujian, China

2 Key Laboratory of Preventive Veterinary Medicine and Biotechnology (Longyan University), Longyan 364012,
Fujian, China

3 Engineering Research Center for the Prevention and Control of Animal Original Zoonosis, Longyan 364012,
Fujian, China

4 Fujian Provincial Key Laboratory for the Prevention and Control of Animal Infectious Diseases and Biotechnology,
Longyan 364012, Fujian, China

Abstract: In order to investigate the apoptosis triggered by porcine circovirus type 2 (PCV2) in
lymphocytes and the underlying mechanism, the levels of apoptosis and the expression levels of miRNA
were examined by flow cytometry, Western blotting and real-time PCR (qPCR). The mimics or inhibitors of
miR-125a-5p, an apoptosis-related miRNA, were transfected into PK-15 cells, and the apoptosis rate was
examined upon overexpression or inhibition of mir-125a-5p. The target gene of mir-125a-5p was predicted
by bioinformatics method, and the regulation of mir-125a-5p on the target gene was analyzed by luciferase
reporter assay. The expressions of Bcl-2, Bax, cytochrome C and caspase-3 were detected by Western
blotting. The results showed that exosomes secreted by PK-15 cells infected with PCV2 significantly
increased the lymphocyte apoptosis rate, which was dose-dependent in certain concentration range. The
expression of miR-125a-5p was dramatically increased. The apoptosis rate was increased significantly in the
cells transfected with miR-125a-5p. It was predicted that there were binding sites of miR-125a-5p at Bcl-2
3'UTR by TargetScan. The luciferase activity of wild-type pmir-Bcl-2 3'UTR was inhibited significantly by
miR-125a-5p mimics, but that of mutant pmir-Bcl-2 3'UTR was not changed. By Western blotting, Bcl-2
was reduced significantly, while Bax, cytochrome C and caspase-3 increased significantly, and the ratio of
Bcl-2/Bax was significantly decreased. These results showed that PCV2 up-regulated the expression of
miR-125a-5p through exosomes, then inhibited the expression of Bcl-2 at both mRNA and protein level,

activated mitochondrial apoptosis pathway and induced apoptosis in lymphocytes.
Keywords: miR-125a-5p; porcine circovirus type 2; exosomes; apoptosis

¥R PR RE 2 B (porcine circovirus type 2, fiE (postweaning multisystemic wasting syndrome,
PCV2) FES|EERIMAEER (porcine circovirus ~ PMWS)., & R-IiHZEE1E (porcine dermatitis

disease, PCVD), W15 £ R %4 and nephropathy syndrome, PDNS) ., Z5i [&fit |

http://journals.im.ac.cn/cjben



BT ZEERRS 2 BiBSSMUE miR-125a-5p $8[E Bel-2 5 S BAMET 2893

JeRMEREA&IY, PCV2 FEBERIERSE,
F R YL R AL S (B . ik
ELZ 45 1455, LLANE I A SR #i B A ik 0 2
IEL 118 A 8 U T SR BB Bl 2 R BELAZ L 2 IR T
FHRHE , 5 R GRS RS
AT 24 % Bk 5 At 20 1 ko B Jk e, 45 4ttt
B IR R T 2B R DY,

G IAA (exosomes) 2 4 JifL 43 EI i A1 1)
— M #EYd (extracellular vesicles, EVs), LR/
A 30-150 nm, HARBUZBELE R AR 58 8
A, TAFEMHNEY (1235 mRNA . miRNA
eI RNA | & (URIR %), 8 A5 4570 1)
P2 5 A IRLIR] (1) 4 —F 4% 336 SR 3147 2 1R 440 i
M2 ETE D B9 R, miRNA fERRETF
FEF LT AT L DR I 45 S I8 Y b il A
S R A A S AL ) A0 i A T 7 A0 A
LR EEE Y, miRNA & — R 4
RNA, K/ 20-25 METHR, RERETE Y241
BEFEAE T R R GG L R E L MR
HETE AR A A AT Har, o6
T PCV2 FE M N 5l AR SN 1Y) miRNA 2 2# 0 5%
EA KRR AOES Y, 5 PCV2 SR i 5 | 1 22 5
miRNA J& 75 38 12 410 A 52 i Ik B 40 8 7200
FWARIE, BERIBRARFZE X IR PCV2 A
TR A #SE ABFFE LA PCV2 JE s PK-15
21 g N A 7 )bk L A B AT TR XS 2, R Ah
YA IR L 2 LR T ) A A OG miRNA ) 3Rk
Ak, PEIZE AU E 1Y miR-125a-5p K ik HoA
B9+, P—LF7E E A gE T f (5 5
H, R PCV2 EBCREHLEI LA S IR

1 #H57%

1.1 #8
1.1.1 4HB6E. fmEFERK
PK-15 40/l & (JC PCV i534%) 1 PCV2-SH

: 010-64807509

(GenBank: AY686763) Jia£i%i% A 10> TCIDsymL
A S0 % SRAENY ;. pmirGLO UKL 1 7 5L A
32 H MRS AT IR T
1.1.2 FZERFH
524 ML (fetal bovine serum, FBS) Iy H

Biological Industries (BI); 44 (Lipofectamine™
3000) M9 [ FERRCH/RFHE (FE) ARAF
Annexin V-FITC/PI Kit i T-# 37 & . Total
RNA Extraction Reagent ., HiScript [II RT SuperMix
1 SYBR Green Master Mix I H Fg 5L it MEHE Ak
PR B A BRA Wl 5 /NPT TSG101 HpfAk i
H Abcam 23 H); i PCV2 Cap Z LA
Rt CD81 ZyiBEifk . bt GRP78 £ i
. AT Bel-2 ZyElENUA . Rt Bax ZyilEdL
T Ptdnffl R C ZaBEhiAFM At Caspase-3
Z v EUARN B AUt AR AE Y BOARA PR A Wl 5
XU 7R b A A BE R ARG R & . Il SR bl e
IgG-HRP . SDS-PAGE #Efis il i27] &1 ECL k2%
ROCK I & A BB RAERHECA RA
Al ;miR-125a-5p 4% (miR-125a-5p mimics)
B %] BE (mimics control), miR-125a-5p I
Hl % (miR-125a-5p inhibitor) F1 i ¥ % R
(inhibitor control) M4 T AW T# (Fig) B4y
AR FE G ANMARRBGGH & A T
. (Umibio) A=A FRA A 5 20 2 240 i
o3 BRI A AU RUR RN A I HARAT BRZ #] o
1.2 A&
1.2.1 SMMABIIRERS £ E

BG4 IS 100 000xg 250> 90 min, W I
T TN JE AN IMA L3, 0.22 pm 368 A1 8 Bk 1A 4%
M PK-15 4HfifE 37 C. 5% CO, ¥EF=4H T
I 10%JCMNB AR A4 L ) DMEM Figf
FERGFR, WA I R M s, He e
UL EEIIMIAMA, FRiCy N-Exo; A RAFHY
PK-15 4R A RERE] 80%H, 4 PCV2-SH #%
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YL RO 1 MOIL 2/ PK-15 411, #E 1 h
Ja o IR AR MLVE (TCAMIBR) RN 2% 1)
DMEM 4EF5i, 48 h 5 AR B, Heiall
SV RHRIBSMMA, RISy P-Exo; BCA ¥l
TESMMAHREE . B S0 pL ANBATHAE 2 mm 4 ]
. FEET FESRR SGA A e 2 5 min, T
£ 10 min, 7£ 80 kV T~ HBE S ETME B .
1.2.2 SPEM# B D BEF

B PCV2, PRRSV $i J5 AT A5 A (H P
35 HB@RATRE T HisE L, 5 Hank’s ¥
12 VRS, 5 Bt B 1 Bk e A e,
20 2 R R 10° 4~ /mL &, T 37 °CL 5%
CO, MBS FRAA TRl A& 10%JC AN A iR A 1M 3
1) 1640 FEFRMIEFE . Frdk L anfhn A 12 fL4H
M3z Fe T, AEfL 2 mL, FAMLAT M : Mock 4H .
PCV2 4 \N-Exo 4 (200 ng/mL).P-Exo 2 (100,
200 #1500 ng/mL) F1 Exo lysis 21 (P-Exo 54Mi
R 1 0 1IRA), RHidE 48 h S SHBURE S
1.2.3 Western blotting 53 4

WA 5 SxSDS AR M H: 4 ¢ 1IRAT,
RS 10 min, £ 12.5%% P90 Ik Ic e 10 v
WKE R F] 0.22 um PVDF %, FH 5%/BAs 158
1637 CHIRMEM 2 h, 4 CrkAM T HiE
F L e PR PLIR S 2 s BEPTIR (10 1 000 F& %)
337, TBST %t 10 min (3 ¥X), 37 CIEIRAEINE
HRP AR EHi R =H0 2 h (1 1 1 000 Fi k),

F 1 ¥ miRNA 895149

TBST ¥ 10 min (3 ¥X), PVDF JEHI ECL fk2: &
A FE K45 5, ] Image T %45 5 475 dE4 7
WREE G HT o

1.2.4 {HAATHEN

WA B AR &, A TR B9 1xPBS (pH
7.4), 4 °C. 1000 r/min &.(> 10 min, JFEEPIIX,
100 pL 1xZ5E 22 hif i EAadiie, ZnlmA
5 uL Annexin V-FITC I 5 uL PI, 4 CHEEEIFH
30 min, FHAA 400 pL 1x4545 28 iR 2 RIR 5
Invitrogen Attune NxT it 20 41 B ASAS I 5 4347 o
1.2.5 KR EEE PCR (qPCR)

FH TRIzol J7 %2 HUM 40 Al £ RNA , H 4%
2L ES (5-GTCGTATCCAGTGCAGGGTCCG
AGGTATTCGCACTGGATACGAC-3") it miRNA
HHGIY (E D), TR, R
JERE i PCR /735 (QPCR) A&l miRNA ik,
FWFEF M : 95 °C 5 min; 95 C 15 s, 60 C
1 min, 35 MG KE5 R L U6 NS,
K 2744 miRNA (RIS Rk,

1.2.6 gL

PK-15 ZH 0 LA 10° A~/mL $F0 2) 6 £L 40 ks
Feth, BAL 2 mL, LA 12 h 5 RELA S
F] 80%, LA Lipofectamine™ 3000 Jy#% YL 314 ,
iz I 5L Y57 UL 496 miR-125a-5p mimics .
mimics control (MC), inhibitor #1 inhibitor control
(IC) HLUediiy, ZREHR 100 nmol/L, %Yt 24 h

Table 1  Primers for amplifying miRNA
miRNAs Primers Sequences (5'—3")
miR-125a-5p miR-125a-5p-F TGGTTGTTCCCTGAGACCCTTTA
miR-15b-5p miR-15b-5p-F TGGTTGTTAGCAGCACATCATGG
miR-140-5p miR-140-5p-F GAGACGTCAGTGGTTTTACCCTA
miR-132 miR-132-F GAGACGTACCGTGGCTTTCGATT
miR-92b-3p miR-92b-3p-F TGGTTGTTTATTGCACTCGTCCCG
miR-30b-3p miR-30b-3p-F TGGTTGTTGTAAACATCCTACAC
reverse primer UN-R GTGCAGGGTCCGAGGT
U6 U6-F CTCGCTTCGGCAGCACA

U6-R AACGCTTCACGAATTTGCGT

http://journals.im.ac.cn/cjben
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J5 ¥ PCV2-SH #% )& 52 %0 1 MOI#:#) PK-15
ML, BFE 1 h e IR ARG oM bA)
TN 2% DMEM ZERF, 48 h J AR 24
220 B A A 000 0 L A T
127 WRARBIREERE KK

¥ Bel-2 3mARBIE X (UTR) #8526 6K
P 5 24 pmirGLO 42, ##EHFA4ERY pmir-Bel-2
3" UTR-WT (WT) F1%7#) pmir-Bel-2 3'UTR-
MuT (MuT). PK-15 4 ffi7E 24 FLANKEES 240+
Al A RS 80% /4, KAl Lipofectamine™
3000 43 1K 500 ng i WT 5% MuT Jikr 5 &4k
J& 4 100 nmol/L mimics % MC 44 4% PK-15 4
M, FEYJE SR 48 h, B DL R BHR A
PRUASE I 359 2 i0d BH 5, (s P 22 2 e il s £ S A 00
K UGG R WA B OO R MG PR, LA
B HAEPEAY Bel-2 SEIR R Rk FEE .
1.3 HIESH

X5 %4 FH GraphPad Prism 5.0 #4317
G, 2H IR 25 SR BRI R O 22 0 T E
LER DI REEbREZE (X +s) v P<0.05 %
INEFEE; P<0.01 RRZEFWDE; ns TR
TREES

A peenes

2 BERXR504

2.1 SNRRIEE

7 T ELBEE PK-15 A0 1 3 W b b A
RIS M, Z5RE 1A FiR, SNk EA
MOk g 25, MR FETE SR, HARTE
30-150 nm Z[A], N T F—4 % SR U S
T, HEBRAHBEE Fris Yy, SR Western blotting
T3 A I S A AT R S MEFR iID 22 1 TSG101 .
CDS81 FI LA S AR s AN 27 14 1 J5T 19X iy 985 2
A 2R 5 85 1 78 (glucose-regulated protein
78, GRP78), ZEWRUNK 1B fii/n, 1E 45 kDa Al
26 kDa Zb 4 e 24 6# 4 . N-Exo 1 P-Exo HHHEK:
W3 H R &, RO SM IR T
TSG101 #1 CD81 £ 1. GRP78 H7E 41 il Z4f# 4
HRAGIN Y, 78 N-Exo il P-Exo HRK Y, KM
LAk BRI NI AR AR AN 75 G o
2.2 SRR E 4 RRCRE T RIS 0

ML B A g T2 R 2A BT
N, 5 Mock AL, N-Exo AANIHTKER
TG X (P>0.05), 1fii P-Exo 4140l T-%
BETFE (P<0.01), 1 Exo lysis HAIMIET R 5

Lysates N-Exo P-Exo

TSG101

CD81

GRP78

i

cc. volage=10. 20 nm
Magnification=+30.0 k
E 1 PCV2 B PK-15 R4 BN IREY S E
Figure 1 Identification of exosomes isolated from PK-15 cells infected with PCV2. (A) Examination of

exosome morphology and size by transmission electron microscopy. (B) The cell lysates and exosomes
analyzed by Western blotting with antibody directed against TSG101, CD81 and GRP7S.
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A 4. 4 | 4 B 40,
= I 8 *%
%] ok “Loan
5 30 [ —I— § -}0 kk T
g g T
% % 20 L *
e Tt k= o
N T 5
8 g
510 - s 10 T
L 2
0 Mock N-Exo P-Exo Exo lysis Mock 100 ng/mL 200 ng/mL 500 ng/mL
Group Group
C
Mock N-Exo P-Exo Exo lysis
107 107 = 107 107
0.420% 2.790% 1.460% 3.550% 1.250% 6.010% 1.060% 4.710%
106+ : 100F o 106F 10¢F
10°} 10° 10°} 105}
4L b -I, 4L
= (10 10* 104 10%F
10° 10° 10° 107
10°F i 10° 107 10°F i
101182 . 7.310% 100 9.640% 10! 73 19.420% 1ot 182 1] 420%
10" 107 103 104 10° 10° 107 710" 102 10° 104 105 10 107 107 10° 10° 10“l 10° 10° 107 10! 10 103 104 105 106 107
Annexin V

B2 ShibiRxd itk B4R E T 8§

Figure 2 The apoptosis of lymphocytes induced by exosomes. (A) The apoptosis of lymphocytes induced
by various stimuli. (B) The apoptosis of lymphocytes induced by different concentrations of P-Exo. (C) The

apoptosis of lymphocytes detected by flow cytometry. Compared with the mock group, *: P<0.05;

%k k.

P<0.01; compared with Exo lysis group, #: P<0.05; ##: P<0.01. The same as below.

Mock 4H 27 TG L (P>0.05); 5 N-Exo 4H
1 Exo lysis 4141 Et, P-Exo ZH4N I8 1=K g &
FE (P<0.05). 4354 100, 200 F1 500 ng/mL
P-Exo M B kLA, 20 45 SR anf&l 2B i
/N, 5 Mock ZHAHEL, 100 ng/mL P-Exo 2H i E
M- R EETE (P<0.05), % P-Exo ¥
F?HJH MR T AR B E TR (P<0.01),
g, P-Exo RIS E 418 T,
E*IY&E?B@WIMU%W*{% Mk, 5 2 e 1k
HX 200 ng/mL P-Exo 1F A i 56 He & .
2.3 P-Exo X}tk E 205 miRNA RIEH/EAH
it — A RNA KP4 78 PCV2 iRk EL
YN T- LI, 2B SCHER PCV2 ZEMR Y B4 oh
IR 22 IR0 miRNAP R E S 45 1
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AHE miRNA, 435)J& miR-125a-5p ., miR-15b-5p .
miR-140-5p . miR-132 . miR-92b-3p #l miR-30b-3p.
SN IR b EL A0 S 2 B miRNA 545
K 3 Bro~, 5 N-Exo ZHAHLEL, P-Exo #4H
miR-125a-5p 1 miR-15b-5p Fik Bk BE T
(P<0.01), miR-140-5p Fl miR-132 Fiki &
F+E (P<0.05), miR-92b-3p il miR-30b-3p %
BRI, HER LS FE X (P>0.05),
miR-125a-5p 1922 A58 B 3%, 5 20l B
miR-125a-5p fE N4 .
2.4 miR-125a-5p % £APEE =520

# FAM mimics control 55 4% PK-15 4iJiiZ,
I 22 ARG I e e, IR A IR N 4A
BRIk 5] 70% 2047, T Rk Be oK .
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3 P-Exo

Relative miRNA expression level
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N ; 9 & » s
¢ F §F v ¥ ¥
& & <& & &
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3 S5AIETHEXET MIRNAS BIRIEER
Figure 3  Expression of microRNAs related to
apoptosis.

PK-15 4Affi%%54 MC. mimics. IC B inhibitor
J& 24 h &Y PCV2, 4RZ:455% 48 h WA i
a, L CZH R A I AR T, 25 R anfEl 4B i
N, 5 MC 4HM L, mimics 2+ miR-125a-5p
i FIRJEW B F R PCV2 55 PK-15 4
T-% (P<0.01); 5 IC ZAMiL, inhibitor ZHH
miR-125a-5p il ik 5 WEFEIL PCV2 E S
PK-15 4 T-% (P<0.05),
2.5 miR-125a-5p X ¥RE[E Bcl-2 BEIEERH
FyiE— A miR-125a-5p PR 45 AR LA,

A
35

30r

S} ).846%

Percentage of apoptosis (%)

0 -
10° 10" 107 106

10°

100 10°

Bl 4 miR-125a-5p %2/ B 1T B9 52 g

Figure 4 The effect of miR-125a-5p on cells apoptosis.

miRNA on apoptosis.
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P AYIE AT, R TargetScan ik i
u, G, WL SA TR SRITAEOLR B 5
% B, miR-125a-5p 5 Bcl-2 3'UTR XA 454
PR S 56 K6 PK-15 21 A2 P9 miR-125a-5p X Bel-2
3'UTR 1Y%, 58 an& 5B s, 5 MC 414
F, miR-125a-5p mimics ZH % i 25 IR Y A= 7Y
R B N FORL A 2O R G PE (P<0.01), M5
AR T A DR RO P 2 G 2R TS 1k G I 2 AR Ak
(P>0.05), XI5 L EM, miR-125a-5p XF Bcl-2
FEIR ELAA 1 ; Western blotting 285 541K 5C
s, 5 MC 414, miR-125a-5p mimics fig
WS FEARAN LN Bel-2 SRRk, #5Y% mimics F
J&ZL PCV2 fifi Bel-2 8 13RIk i — 29Ik .
2.6 P-Exo ITHE MRS SBEKRAIRNT

R 2 K A WA AT S A R T
{55 1E ¥, N-Exo Ml P-Exo R IHKE 40,
Western blotting il #k L4 i Bel-2, Bax. 4
il 425 C Fll caspase-3 2515215, IS 45 AN 6
Jis, 5 Mock 4140, P-Exo 41f% Bel-2 #H
R BFEREIL (P<0.05), Bax, #iMfiifA% C
Fll caspase-3 Rk & FHE (P<0.05),
Bel-2/Bax {HAR 2 # A (P<0.01), Z5HR KW,

P-Exo i i 280 (AR 738 15 Sk A i R T
_I_
L T - W
i -
MC  Mimics IC  Inhibitor
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(A) miRNA transfection efficiency. (B) Effect of
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miR-125a-5p 3" AGUGUCCAAUUUCCCAGAGUCCCU

]

Bel-23'UTR 5" ACCUCCCCGGCGGGCCUCAGGGA
Bel-2 3'UTR MuT GAGCCTA
B C

pmirGLO-pBCL2 WT

2 197 = pmirGLO-pBCL2 MuT
2
‘g * % T
L
210t - -
£
g3
=
o
gosp
=
=
5
z
0.0 == —
MC Mimics MC Mimics

5 miR-125a-5p 3f Bcl-2 mRNA 3RiX Ay 20

MC+pev2 Mimics+pev2  MC

Mimics

Figure 5 The effects of miR-125a-5p on Bc/-2 mRNA expression. (A) The predicted target-binding site in the
Bcl-2 3'UTR and miR-125a-5p. (B) The target relationship between miR-125a-5p and Bcl-2 by dual luciferase
reporter assay. (C) Western blotting analysis of Bel-2 expression in miR-125a-5p over-expressed PK-15 cells.

3 W

PCV2 JE Y 5|5 J I bk B 45 o obk 2 20
PR T, bk B A ™ B 2, AL A AN i S e
TR o8 ThBE 2 RIS, (ol = A5 R0 B 28 g
ARG I MRS DT 75 & WL Jk e
ML ERYLP PCV2 FERE 1A N A HE 40 it 2 B
H2 4 L/ 15 W 40 i s SRR A L, {HL A X S 44 i
H -5 & . Vincent ZEHFIYIRE WK,
PCV2 & B 7E v 200 iy s A 2 R 200 Jfd P 5
Sri e, PCV2 A GEF X S 40 M 1 M A 05
RN RENM . BIIRFsE &3, PCV2 J&Ye PK-15
200 3 T8 P 1 I AT S AR U0 2L 40 g T,
AWM RN, 5 N-Exo 44 #1 Exo lysis ZHAH L,
P-Exo AEWS WA FWRE MM, HMH
P-Exo W& FHm di i T k&, #8H P-Exo
TEFE Tk A ga TR SR

LA, SN A B fE s D RESZ B2 SR,
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SNIMAS T FENEY, miRNA JEEE N
Wz — , S IMAKE miRNA 32 3% 2150 40 i & 15 4F
P2 P . miRNA S — 38 pl PR R 4 A A
b FEE RNA 70 F, HKEZ N 19-25nt, 18
Ak AR B AR B
B & T PCV2 SR YL f5 miRNA k28 L B A &
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PCV2 J& bk B 45 F R Bk AR o A2 R ok 22 S A
fk miRNA, X% miRNA 2 5408 R G H LK)
WL LS PCV2 Kk HLG AR G iy A7
Zhang S5 1 @ w0 LB, PCV2 B LW
el YL 3G 2 5 miRNA 5 PCV2 R 1 ik
JR7E DNA &l . T 4iiEisfk . il e e R
FARRIL RN LB KD Li SR ABM PCV2
TEARSM G PK-15 4l AR5 miRNA, &
) miRNA 32252 M A0 B | 40 it PR -6 A
A T Hong 55058 & #1 PCV2 1) ORF1-3
2 s PK-15 AN miRNA B3Rk, KEGG



Bl SAEERRS 2 BTSN miR-1250-5p 11 Bel-2 FSHEMLAT

A Mock N-Exo P-Exo B
1.0 == Bcl-2 X Cytochrome C
*
0.8+ *
=]
Bax_ -§ 0.6F % ::‘
= g <
Cytochrome C £z . 1. og 5
y : 0 Pk
< & 4 4
- / % / ’.: 0:4 0:<
/ / / ':‘ N B8
5 0 K I3 IS
-actin N 0 .0 N O 0 N O .0
el o (TP (T
\;&Q,@ \g@éﬁ»Q@ .w\&\go &
C 20
s
. T
o]
a 1ot
E B
@ I
0.5+
0.0
Mock N-Exo P-Exo
Group

6 SRR ARIE T EARIEBF

Figure 6 The effects of exosomes on the expression of apoptotic proteins. (A) Western blotting analysis of
the expression of apoptotic proteins. (B) The mean gray value of apoptotic proteins in different groups. (C)

The ratio of Bcl-2 to Bax.
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