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MicroRNAs (miRNAs)E—FK 2y 23 T
2. PRSFIY N IR IE RIS ke RNA, 2 51953
F s, BEEY, miRNAs 6255 mRNA fy
3'UTR (untranslated region, UTR)Z54, i1 [f#
FOSER mRNA SRS, 25 S KSR 1
BEO g LAY RAR, A — R FEA ) 4 A =
, iR R EEE R, Hong %0M°0E PCV2
YL PK15 i i b 48 5E ) 51 1> ORF1 2 544
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MiRNAs Z: 555 5% 5 BHFE IR # I FTE0E MAPK
fE5 %, £ PCV2 Byl firh, Hbmik e g
' miRNA-126-3p, MiRNA-126-5p . let-7d-3p .
miRNA-129a Al let-7b-3p % i5 F ¥ , 71
miRNA-193a-5p . miRNA-574-5p #1 miRNA-34a
FILFE, X% miRNAs 7] e s RGH ¢
WSS PCV2 KEFHLEIM, SR, W
P H5 e 2 BH , PCV/2 5 PR 4 7 A P IR I DA g e
H A miRNAsH
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PAM) A& PCV2 S A Al =z —, 1 H2
8 I U 2 B AR R S 4 . PCV2 SR PAM
Je, PTG RN T, 2k 5k 40 i S s 5 5|
EAREEME, AR, e nlEs miRNAs T
YT T 4 A FE BT 0 S L A A O S5 I
BRI, Hb Rk S W DR, FRATT IR AR PCV2
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o sidin & . miRcute miRNA cDNA 55 —4E 4
AR A miRcute miIRNA 2 g & 46 50
Ky B KRR AR (R0 A BR 2 ] 5 PVDF I
H Milipore /2] ; RIPA ZL# F1 DAPI YL a1y
WH FEEs KREWHARGRAE; mRNA
mimic 1 inhibitor F M EEE A P EOR A BRA H
F 8 PCV2 Cap 4 H M e BEHTIA i VL9348 4Ol AL
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1.3 &4

B FERTBUE K1 3D4/21 4l 1x10° 4,
PR FSfL G SR, BT 5% CO, (1) 37 °C 4iffiss
FRAE R A K Z A . #4218 Lipofectamine™
2000 FE el vl 45, 5% 60 nmol/L Ky
MiRNA-98 mimic . miRNA-98 inhibitor , mimic
control F1 inhibitor control %4 3D4/21 4iijifi.

14 SERFOLER PCR

i H8 miRcute miRNA $2 543 251270 £ 156 B 43
PR B miRNA, BJ5, %18 miRcute miRNA
cDNA 25 —85 4 AR & F1 miRcute miRNA %t
S T A I 3 ) A Y R E 1T cDNA - I 4
MiRNA-98 LA 76 | PCR MUY 4 . X101
E3NEIAL, LAU6 HNZ, I ER 31K, L
2722 mIRNA-98 ik,

i BRI AN AL/ 2L R 41 DNA BRI &
LS RNA $2 500 &0 B 5 42 A L B DNA AT
. RNA, Ffif5 288 Wang 25094y (1 )y w5
PCV2 (s e 2k it FI 2 i IR T~ 2R ik 1 .

1.5 Western blotting SZ4%

DA RIPA 2L 24 400, (64 740 E B (1 1Y
R, BEJE, HH BCA EMEE &R, B
AhEX 30 ug M PEfT SDS-PAGE ., #4/% . 5%/fi /i
Wk EA Lh, —3L 4 CIHE LR . I ERNE
1 h P J ECL 2k GJE M B M. i35 A
p-actin NS .

1.6  [AIEESRER LRI

# 60 nmol/L ) miRNA-98 mimic &1 mimic
control 2> 4L 3D4/21 4iififs, 24 h J53FP PCV2
2010AHCY (MOI=1), /&JLJ5 36 h, PBS ik 2
W, A 4%ZLEHWEE, 4 °C [EE 30 min; PBS
PRI 2 K, AR 0.5% BSA (ZF I 8 H)HY

PBS, BT ZRIFEH 30 min; PBS k¥ 31K,
A% PCV2 Cap & A FR s DL, 37 °C
H 2 h; PBS PR 5K, MIA FITC ARici-EHT
—¥t, 37 °C E=IRMOUIEF 1 h; PBS Bk 5 KG,
DAPI 6 Z R Yef 10 min; PBS :34% 5 KU,
(ENCOSIRTAT Sl =S E

2 HERFQH

2.1 miRNA 75k

WA 0 h R PR 25 241 L (Mock) . PCV2
JEYLSE 4 h, 36 h 1 48 h FRIREAS Ko AH I s ] o5 1)
mock A EAEA (BRI 3 AN A EAE), 2
AR miRNA AT & 3l s T o 25 5 3R8 1
RS PE miRNAs 1JE IR : A RiBACE RS
(fold change)>2; B : FbASAH bz B 1] 55 mock 1 PCV2
YL AN mIRNAs FikiE, 0 ) — s ja] 25
L E] 63522 5 8.1 miRNAs; C. et
18 5 0 2 A IC A9 miRNAs; D 85 PCV2
S A —E A miIRNAs. BT 18 1 w45
i el R LA ST AR e 45 3, B 20 T 1E PCV2
YL T F35 FIEA miIRNA-98 75 A SCHF 580 4 .
2.2 mMiRNA-98 FIITE

T Y% 5E PCV2 &L 3D4/21 4 itd h miRNA-98
FARFREEMN, YVIPRRHAZ S PCV2 &2
[ 5 2, ASHIFSEH) ] Western blotting A5 7565
EH PCR 4354 PCV2 Cap #1151 miRNA-98
£ PCV2 J& Y% 3D4/21 i f5 AN [ if ] s FR3A 1L
1 2-AMTRTJ1, PCV2 L 3D4/21 J Cap EAHY
Fak RIS, A7E 36 h AFIIRKME. W
Kl 2-B, miRNA-98 )ikl PCV2 JERYL ] 1)
SERRRET R, HARE 3 Cap AR fLEA
— 3, FHHAEN, mIRNA-98 A BEfE G 75 10 5 1 .
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& 1. PCV2 B 3D4/21 4HB8 miRNAs B3R iX
Figure 1. miRNAs profiles differentiate the 3D4/21 cells with PCV2 infection from the 3D4/21 cells with no viral
infection (Mock). Both down-regulated (green) and up-regulated (red) miRNAs were identified in 3D4/21 cells.
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2. PCV2 B3 3D4/21 AR/ A EIRT[E] /& PCV2 ORF2 #1 miRNA-98 #15%iA
Figure 2. The expression of ORF2 of PCV2 and miRNA-98 in PCV2 infected 3D4/21 cells. A: Western blotting
analysis of the expression of ORF2 during the course of PCV2 infection; B: Quantitative PCR expression of
miRNA-98 during the course of PCV2 infection. The fold change from the gRT-PCR was determined using the
2725 method and miRNA expression values were normalized against the U6 endogenous control. The value
expressed by each bar represents the mean=SD (n=3).
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3. miRNA-98 ¥t PCV2 S #I#y1E A

Figure 3.

The effect of mMiRNA-98 on the replication of PCV2. A, B: Quantitative PCR expression of PCV2. The

copies of PCV2 were measured by gRT-PCR. Data are present the mean£SD (n=3). Statistical significance was
analyzed by t-test. Significance compared to mimic control or inhibitor control. **: P<0.01. C: 3D4/21 cells
transfected with miRNA-98 mimic or mimic control were infected with PCV2, then detected by
immunofluorescence assay using a monoclonal antibody against the PCV2 Cap protein. D: Western blotting
analysis of the expression of Cap during the course of PCV2 infection.
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ATV miRNA-98 S22 57515 32 6z
FHOCAR MR T2 1%, ASSORF 3D4/21 2 fifd 73 1l 5%
J miRNA-98 mimic 2 mimic control, Bi5 , &4
PCV2 2010AHCY ¥E(MOI=1), J&YL)5 36 h, i
gRT-PCR Il S A T RAE . 4 A5t
95 2 DT REAR G A 119 mRNAMS I K
519127 Wang S8 2R A, A 4 fF
7N, PCV2 &L g 2 11 Apaf-2 (apoptotic protease
activating factor 2, i T- 28 FIBHG (LA 2) (%5,
MiRNA-98 i Kk 2 A Apaf-2 B9RiE. 5
mimic control A, miRNA-98 I #ikREW iR
IL-1p (human interleukin-1 beta, A 404 %

100,
E3IL-1p
EALAMP2
E31SG15
mIFNo
EAIFNG
ESJApaf-2
EmiL-8

¥ EIRAK
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4. miRNA-98 3 PCV2 B3k 3D4/21 i3 72 P £R A &
FFRIEBIF N

Figure 4. Effect of mIRNA-98 on cytokines
expression in 3D4/21 cells infected with PCV2. The
relative abundance of 15 mRNAs of cytokines which
related to apoptosis, cell cycle or antiviral function
were measured by qRT-PCR. The fold change from the
gRT-PCR was determined using the 27°““" method and
miRNA expression values were normalized against the
beta-actin control. The value expressed by each bar
represents the mean+SD (n=3).
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AT f# miRNAs 15 PCV2 JEYL 5 i e 5wk 20 fifg
HIVERT, ASCR PCV2 J2 gy 3D4/21 4 g A [m] i 1]
SRR AR AN S 0 REZH AR A T miIRNAS ) 578
SO FAEYIE B 2e o, kRS PCV2
1R FRIA A miIRNA-98,

MiRNA-98 J& Let-7 FKIEM M Z—, CHHE
StH Z MR IEA DG . A HFSE R, miRNA-98
REfE T R 75 = ik A5 25 8 11 2(high mobility group
AT-hook 2, HMGA2)Jw kP i Faikl®, Ja#st i
s A s | (RSN L (e T Ak . BFSTIESE,
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9 CNE-1 2 i 5s AT P, miRNA-98 7R ]
1 32545 ABCC5 il ABCC10 591 245 9y ) Sk .
AT H, mIRNA-98 135 fifi PCV2 J& YL [H]
MIER ey, HAR bR Cap AL
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R R 0% 1 122 fk T 5 40 2 T A2 AR E A A
BB S A 2 (1R i s 2 M e P22 AR g R
) f0 % 9¢ 6 A1 Western blotting %% 5 JIF 52
miRNA-98 fiEfiS{it ik PCV2 Cap & Ry FEIA, Xt
57~ miRNA-98 ] GEiE 52 m PCV2 AYLH%E, f
HERT BRI FH

HRAE SR () —Fh S 2 B B B, S
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PCV2 B LR i R L D RE i & 442, Tl i
ST AH L DR - R 905 75 40 ML DR S 0 43 0, K
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MIRNA-98 enhances the replication of porcine circovirus type 2
in 3D4/21 cells
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Abstract: [Objective] This study aims to obtain the miRNAs gene expression profiling of 3D4/21 cells infected
with porcine circovirus type 2 (PCV2) and to explore the role of miRNA-98 in the replication of PCV2. [Methods]
We used the porcine alveolar macrophage cell lines, 3D4/21 cells, as a cell model to analyze the different miRNAs
of 3D4/21 cells infected or uninfected with PCV2. Combined with the results of bioinformatics and experiments,
we screened the specific miRNAs related to virus replication and studied the role of miRNA-98 in PCV2
replication. [Results] Differential expression of miRNAs in the process of PCV2 infection was got by
high-throughput sequencing technology and evaluated by gqRT-RCR and preliminary study. The expression of
miRNA-98 increased with the prolongation of PCV2 infection time, and the change trend of miRNA-98 was
basically same as that of cap protein of PCV2. These results indicated that a significantly positive correlation
between miRNA-98 expression and PCV2 replication. Overexpression of miRNA-98 significantly enhanced PCV2
replication and the expression of Cap. Further evidence supports a link between infection and the host immune
regulatory cytokines, which is regulated by miRNA-98. [Conclusion] Overall, miRNA-98 can help PCV2 escape
from immune surveillance by regulating the host immune system and enhance PCV2 replication. These results not
only supply new insights about relationship between PCV2 infection and host but also provide a potential target for
antiviral therapy against PCVAD (porcine circovirus-associated diseases).
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