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PIAS1 ¥ PRRSV N Z&H SUMO &R FEE &l By 220

IR YEH RT ¥% RE EHE ANE A%
(P ERME R 2= S B2 ARSI YIRA T E S 0% dtat 100193)

B OE. [86)] B%HE SR 504 F(PRRSV) A —HF 5 E Ak b ey T £ B, SUMO
(Small ubiquitin-like modifier)ASAhAE A —FF o7 4 89 &% SIS R R T R E L F BAEELE T
%%, PIASL (Protein inhibitor of activated STAT1),2 SUMO E3 i 484 PIAS Fiktg— i, T AL
W¥E G 6 SUMO 1isih, #tmimie&aasite, A5 R%FEEEFE. KA PIASL 5
PRRSV N & ¢ 48 ZAF A e4hu4] B izt N & & SUMO 1bAsihifosa & B 4169 %ok, A idt—4 o
PRRSV & #|if4x A5 09 5 F ALl A FARIE, (%] AR BES F LR, 2R ITEKR
KEREFHARIEN ZA L PIASL 6948 AR A ; vAiE 37| F IR MAE S PIASL MR AL L FAS N
& B SUMO 1u1545; KA RNA F#HA12 5% 24553 AN PIASL 5 PRRSV A #169%5h. [4 X1
PIASL 65 N ZaARZAE A, mAMmE L2 a5 FREF; SMRIEZE PIASL SR N &G
SUMO 1uf&46K-F; f£ MARC-145 #mfie s, PIASL 4 £ A4 #)F PRRSV 49 4 4). [4# 1 PIASL
T4E it PRRSV &9 241,

X#2i7: PRRSV, N &#& ., PIASL, 48 &4, SUMO 1Li54h, F4)

Effects of PIAS1 on sumoylation of PRRSV N protein and
viral replication

WANG Cong ZENG Nan-Fang LIUSi-Yu MIAO Qi ZHOU Lei GE Xin-Na
YANG Han-Chun  GUO Xin

(College of Veterinary Medicine, China Agricultural University, Key Laboratory of Animal Epidemiology of Ministry of
Agriculture, Beijing 100193, China)

Abstract: [Objective] Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the
most economically important pathogens that severely affect pork industry worldwide. As a reversible
post-translational modification, sumoylation plays an important role in regulating viral replication.
Protein inhibitor of activated STAT1 (PIAS1), as a member of SUMO E3 ligase PIAS family, can
promote sumoylation of target protein, which affects the function of target protein and further
participates in the transcriptional regulation process. This study was designed to study the
mechanism of interaction between PIAS1 and PRRSV N protein, as well as its effect on N protein
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sumoylation and viral replication, to provide a scientific basis for further understanding the
replication regulation and pathogenesis of PRRSV. [Methods] The interaction between PRRSV N
protein and PIAS1 was first verified by yeast two-hybrid, Co-IP and confocal immunofluorescence
assay. And then increased dose of PIAS1 were exogenously transfected to observe whether PIAS1
could mediate sumoylation of N protein. The effect of PIAS1 on PRRSV replication was investigated
by testing the virus titer in cells with increased/reduced PIASI by using lentiviral transduction or
RNA interference technology. [Results] PIAS1 could interact with the PRRSV N protein, and both of
them predominantly located in the cytoplasm. Exogenous transfection of PIAS1 did not increase the
sumoylation level of N protein. However, the overexpression of PIAS1 could promote PRRSV
replication in MARC-145 cells. [Conclusion] PIAS1 has the function of promoting PRRSV

replication.

Keywords: Porcine reproductive and respiratory syndrome virus (PRRSV), Nucleocapsid protein,
Protein inhibitor of activated STAT1 (PIAS1), Interaction, Sumoylation, Replication

¥ B hE S5 2 54E (Porcine reproductive and
respiratory syndrome, PRRS). 2 H1 4% Z51 15 M 25
& 1iE %% B (Porcine reproductive and respiratory
syndrome virus, PRRSV)7[d2r)—FhLIEERE Ehhpfs
T PRI P MR 0 S B2, 2006 4F,
AR 8 R0 R I R P T 38 S A R B ™ Y
ZhH B T Ok REAE MY & B0 P PRRS  (Highly
pathogenic PRRS, HP-PRRS)7EF EWifT, 4555
Wb E ok 2wk Pl PRRSV B &R H
(Nidovirales) sl ik % J% & B (Arteriviridae) 3l Jik &
93 28 (Arterivirus)™, 43R 1L LV (Lelystad virus)
FRFHFEH T H(Type 1)FILL VR-2332 AR M
11 % (Type 2)°%, PRRSV 3 [H 41 H ¥ IF i
RNA, ©K#15kb, Z/0i 12 TR AEr ),
ORF1a 7l ORF1b Zifith 2 &2 il i 22 2R 11 ppla Al
pplab, JL4: ORFs 4l i b a2 N &
FJe PRRSV J&uE 5 Kk i i A5 8 1
Yo JFESR I ELXT PRRSV (144 i JE 1) B 2 250
W, A ATE L S ey 5 AR AR B e
FACTE M2 S PR IR T

SUMO (Small ubiquitin-like modifier){k & it
NEAZ R B —FIr, T 20 HiE42 90 4F
R R, TEEAZA ML ar i fE b R 155 ZFh
FEAEA, 40 RNA I, REBEE . Ao
2R . Bt suMo i iR
Hi EL 0GR . E2 45G A E3 EHMHLRIZ 558

i B4 — ol 3 25 AT 0 s i ARS8 PIASL JB T
SP-RING #5431, SUMO E3 5 %, ZEKE
FALHE AN PIAS (Protein inhibitor of activated
STAT, 4 PIASL. PIAS3. PIASxa/p il PIASy)Z& [
K e mEEER 2 9. PIASL LA STATL Aifs (A
FHITEBE XL AE 7 10 e 2 B E) PIAST 1% 59
P AN R . An R T R iR & A R R
SNEYEIRE. ARFERY], PIASLHELIY AR
VBT PB2 R M B M o A
PIASL i v] L5 N E 4l B 1E2 F I AH B AR 3
51 1E2 1) SUMO L AB ik SR, wF58 A 52 Al £
WZAE 21 H EB 7 (Epstein-barr virus, EBV)
FEPZI A IAE A Rta, ZBLHATY PIASL M EHAE
Fl, H PIASL T LJ#58H SUMOL 5 Rta 1945424,

HHT%T PRRSV A4 45 M 1 M A4S 8
REAHE SUMO LB I ST iR A H3E , ASLE
FEHIHFIREP] PRRSV N & [17] 5 Ubc9 & 4EAH
HAER, JFHEUFSE N & A 7EAR SN YR PRRSV
S (5 LR B R kR SUMO BB (95 S0k
). 20124F, Wang 3578 FH T R: AR 28 1 B0 i 1
5 PRRSV N [ AH EAE A 9 15 3 46 (A B &
PIAS1 R fEikf & Az —P, ([Exf e
PRRSV & il &% N & 1 SUMO {k &4 Hh iy /5 i 5%
Fwh K. WF5E PIASL 5 PRRSV N & [ B AH B AR
FART A AT PRRSV A il 3845 A S0 43 HL i
HERb =K HE
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1 eSS
1.1 EZERFIFMNEE

MARC-145, HEK 293T HI HEK 293FT il Jifi
Al FR W A T 2 s S I & (LA R AR R AR S
B =) ORAE; JRACIE Il 05 20 B (PAMS) FH 4 5256
FEHEVE . RAF TR ALK pGBKT7-N A4
SEHEM R fR1F; PIASL SiRNA fy i 75 3
HARA WA A G PRRSV N 5L 5 BT
IR B A K2FZ P A % HA BRI 58
[ BT (H3663) Fl Myc il & v 314 (C3956)
Sigma-Aldrich 23w ; HA S HsgFebiiA(3724S),
CST ~wl; SUMO2/3 i Z silsdiiA(ab81371),
Abcam A H];  HRP ARicHY LS 19G (ZB-2305)
FILEH R 19G (ZB-2301), Jtitrhiz4sii bt
RAMRATE; KOD FX Neo DNA B4&THE, Rt
Hly M-MLV SO SEFT FUGENE® HD %44
%, Promega Z#]; Trizol” Reagent. DNA %YLzt
% (Lipofectamine® LTX and PLUS"™ Reagents)Fl
SiRNA %% Zt 3% 7 (Lipofectamine” RNAiMax) ,
Invitrogen /A ), 2720 Thermal Cycler PCR Y, &
Applied Biosystems 24w ; Nikon Eclipse Ti-U %!
FIEVOLRMEE, HA Nikon 2],
1.2 5|4t

4l N PIASL [ ¥ 41 (GenBank % s¢5h
NM_016166)435li it EZH Bk pCMV-Myc-PIASL
pGADT7-PIASL 1 pWPXL-PIASL ¥ 530:514,
b = B A ARG RIEA RS, 519
JPA L 1,
1.3 &= RNA {ZEX#0 RT-PCR

24 RNA FI4REL: 4%88 Trizol™ Reagent iX71 &
UL HRAEE

[ sk ZHE M-MLV [ 9R ##57 25 ul
JEESRIRZR, 42 °C st 1-2 h JG7=#)—20 °C f#
e

PCR JX W1k % : 2xKOD buffer 25 uL,
dNTPs (2 mmol/L) 10 pL, F F¥#5147(10 pmol/uL)
# 1.5 L, KOD FX (1.0 U/uL) 1.0 pL, cDNA

x1 KRR

Table 1 Primers used in this study

BIE B4 Fr41
Primer name Sequence (5'—3)

pCMV-Myc-PIAS1 F  CGGAATTCATGGCGGACAGTGCGG
AACTAAAGCAAATG

pCMV-Myc-PIAS1 R GGGGTACCGTCCAATGAAATAATG
TCTGGTATGATGCCA

pGADT7-PIAS1 F CGGAATTCATGGCGGACAGTGCGG
AACTAAAGCAAATG

pGADT7-PIAS1 R CCCTCGAGAGATGGCGGACAGTG
CGGAACTAAAGCAAATG

pWPXL-PIAS1 F GGGTTTAAACATGGCGGACAGTGC
GGAACTAAAGCAAATG

pWPXL-PIAS1 R CGACGCGTTTAGATGGCGGACAGT
GCGGAACTAAAGCAAATG

T RHAIRERRYPERES; T RIZACTR IR PRI .
Note: Italics represent protective bases; Underlines represent
restriction sites.

2 ub, EREEEFKHE 50 pb. PCR LI %k
. 94°C 2 min; 98°C 10s, 55°C30s, 68 °C
1 min, 35 ME¥R; 68 °C 7 min,
14 BEEEHR

W4 E 2 61K R pGBKT7-N 1 pGADT7-PIAS1
£ 100 ng HFAL S £ A7 IR AR Y2HGold J&
AN, RIS BHPEXTREZH . pGBKT7-53+
PGADT7-T; FAYEXTIE4]: pGBKT7-N+pGADT7 Al
PGBKT7+pGADT7-PIASL . [ £ 82 &5 4l 4 & A
PRSZE S WL Clontech 675 .
1.5 {RIMNER. B HBREMRELITE

HHEARREG EoR ,, R Lipofectamine® LTX
and PLUS™ Reagents #5 7L it e, BAER R0
WA T, AR B S 30 SR A A % J A (] B ) % 24
LA T AL HL

FERAT HEK 293T 4t 11 24 LAt A 575 Al 3
# pCMV-HA-N FI pCMV-Myc-PIASL, [Fli;, JH
PRRSV (MOI=0.01)/&%%% MARC-145 i fifg F1 J5ifY;
PAMs 4fififl, 7EE sl 36 h Jm, TR TEK
SR E 20 min, ArBIEEAHN,—PBC 2 h, PBS ¥k
W3WE, Al FITCHRICH 4T 1IgG FI TRITC
FRICHIEHT S 19G T 37 °C ¥ HE 1 h, DAPI 4%,
WO R A BT T SR
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1.6 siRNA F#t PIASL X955 1858 84 20

SIRNA B 54 8 £%) PIASL LR 1Y 3 /-4
ST siRNA. siRNA i B IBA A3 TG
W, FHILEE 2,

SIRNA#5L . 1% MARC-145 2 47 T 6 FL2H
MisEFRAR T, 7E37 °C. 5% CO. 3EFifih#iss, FF
HEYIK B 70%-80% , FiBE Lipofectamine
RNAiMax i 554 siRNA, ] Western blotting
TGN PIAST LR A TR ASR , wf e fedE T4k
WeRE. BES, H MARC-145 4iffi#:R0 T 24 FL2HAE
B, EEETIMEBCORRER siRNA #17 T
P, 48 h )55 b, Jop PBS VR 3, A ifek
L PRRSV (MOI=0.01), FfFi&j)5 12, 24, 36.
48, 60, 72 hiltdE L3 AN Fe S, & T80 °CJx
SRR 3 Y%, 10 000 r/min &5.0> 10 min, Y I
i, YT TCIDs ME .

1.7 BREEREEES MARC-145 4HAf

171 SHEEERREEL: K FUGENE® HD 4
RAIF Opti-MEM A 2 mL JoH EP &, Bk
TR, FREE 15 min, 3 FPBTk (pWPXL-PIASL
1.18 ug, psPAX2 2.35 ug, pMD2.G 0.47 pg)#yhn
A FRIRAWH, BIRS), FikEE 30 min,
HE W], X HEK 293FT 4iJfi B4 10% DMEM 87
fERE IR, 6 mL/IL. $REJE, R ARG
SPIMA Z &AM, 5], 37 °C. 5% CO, k:
FRAAEEFR, B HUESOC A MRS . e 5
i GFP ZHGHN CPE XF4iiff i A Ui s, FFRH
FRE U Y SO I8 B A T

% 2 PIASL HJ siRNA F7l
Table 2 The sequences of sSiRNA used for targeting PIAS1

siRNA 751 Sequence (5'—3’)
SiRNA-683 CAGCAAAUCAGUAGUUCCAUGGAUATT
UAUCCAUGGAACUACUGAUUUGCUGTT
SiRNA-1057 GAAUCCGGAUCAUUCUAGAGCUUUATT
UAAAGCUCUAGAAUGAUCCGGAUUCTT
siRNA-1685 GCUGUAGACACAAGCUACAUUAAUATT

UAUUAAUGUAGCUUGUGUCUACAGCTT

1.7.2 12REES MARC-145 HBE: BUE KRS
RAF MARC-145 Aiiig b T 24 fLAR, Tranffic
2RI TN S . R BORT R 5%
DMEM #5537 5E, IAGIE L FIn 18R, S
THINALYE S 8 ug/mL Polybrene BhEG5, 1R
5], #5524 h EHUH Y 10% DMEM 5373
BT 37 °ClaAfhEESE, 536 h 5, 1t
BT ™ WA 1 FRIBRCE
1.8 f&E TCIDs U E

Y e TCIDso I H2 FE S 06 2 il 2 M3 E AR 7
AT, M4 Reed-Miiench 3334057 TCIDsof -
1.9 HEFEItEHLH

BB I B AR 22 (X £s )&, |
GraphPad Prism (version 5.0, GraphPad Software,
San Diego, CA, USA)¥H (% Two-way ANOVA
TS BE . P>0.05 (n)F R EF AL E;
P<0.05 (*)&£/mZER R ; P<0.01 (**)F1 P<0.001
(***), FREFWEE.

2 HREHH
2.1 PIASL B9¥ 18 R EHRFATHE

L) PAMs cDNA Witz , #1753 PIAS1 PCR
7Y, KB 1956 bp, ST —3(41). PCR™
Y5 pGADT7., pCMV-Myc Fl pWPXL 7 {42 XU fiff
U, #4 . HA KA Transl0 J&s2254100, &

bp M

PIASI

1 PIASL EEMY IR HEEHFRNA PCR EE
Figure 1  Amplification of PIAS1 gene and PCR
identification of recombinant plasmids

. M 43 FHARE DL2000; 1: PIASL; 2: pCMV-Myc-PIASL;
3: pGADT7-PIASL; 4. pWPXL-PIASL.

Note: M: Marker DL2000; 1: PIAS1; 2: pCMV-Myc-PIAS]; 3:
pGADT7-PIASL; 4: pWPXL-PIASL.
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PCR %@ AP Bk, 24345 pGADT7-PIASL
pCMV-Myc-PIAS1 F1 pWPXL-PIAS1 F 4 JFki
22 PIAS1 5N EZRHEEERIEIE

¥ pGBKT7-N Fl1 pGADT7-PIAS1 4k =
Y2HGold PEREG PR, TRk ] AT R A2 S0 g 45 R
B7R, PIAS1 5 N & 1 76 B 4t A b ml A0 BAF

F(E 2A). #t—4 R EFR pCMV-HA-N
F1 pCMV-Myc-PIAST H:55 YL HEK 293T 4iififd, Fi%
B 55 iR I8, FF Pierce® HA Tag IP/Co-IP
Kit #17 Co-1P 525, 403l HA F1 Myc Hiikitfr
Western blotting #illl . Z5H 27, N ZEFHH PIASL
Z [ AEAE SN IR AR AR (B 2B) o 331 &L T

pGBK17-p53 [ pGADT7-T
pGBKT7-Lam ||| -c:or7-t

pGBKT7-N ‘ l l I ! pGADT7-PIASI

B
IP: HA Input
pCMV-Myc-PIAST+ -+ F = o
pCMV-HA-N | , _ P
pCMV-Myc - + - = + -
pCMV-HA - - + - - =
WB: Anti-HA | smm— 1.7 S
¢ DAPI PIASI

Merge

PRRSYV infected PAMs

Mock

PRRSYV infected MARC-145 cells

DAPI _ _HA-N Merge

DAPI  HA-N Mic-PIAS 1 Merie

2 PIAS1 5 PRRSV N EH#E{EF #y%EIE
Figure 2 Confirmation of the interaction of PIAS1 with PRRSV N protein
TE: A BERERIE 250 I0IE PIAST 5 N A FIAHEAE: B S dLUTiEmIE PIASL 55 N S FIAHEAEM: C: MOLILRMAEIIE PIASL
5 N HAEA gL
Note: A: Interaction of PIAS1 with N protein by a yeast two-hybrid assay; B: Interaction of PIAS1 with N protein by Co-IP; C:
Co-localization of PIAS1 with N protein in cells.

Mock

Mock

HEK 293T cells
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PIASY TEMUIEFNAEAZ P34 404 . ¥ pCMV-HA-N
1 pPCMV-Myc-PIASL 444 HEK 293T 4iiffd, 4351
F HA BHURT Myc ZH00H 77 E 5 [FES A PRRSV
JE&IE MARC-145 At A5 PAMs, 4351 N it
Ml PIASL ZHiTRE . WOt RELSRER,
PIASL il N 7EAMNERE Y HEK 293T #ifiarh LA AE
PRRSV JEYLF PAMSs £ MARC-145 41 Jifd fr)155 i
TNEE]E AT R (E 2C).
2.3 PIASL 3 N &H SUMO L 1&iH RS20
KRAIE PIASL B 545 N FE A9 SUMO 1k
Mi, ¥ pCMV-HA-N F1 pCMV-Myc-PIAS1 %%
HEK 293T 4ifitd, Hirp PIASL 508 5% uvf BERE I (1K
U 2.0, 1.0, 05, 0 pg), FFHE 5 HIRILE;

XTRE, U 30 h jFUER, H N AR REDT
TRIEFT 1P 35, 43 3IFIF HA FiT N BSgREdT A I
Myc £ TR BEF T Western blotting #4595
B, SMNEFEGL PIASL A2 N &1 SUMO 1bi&
HiZKE(& 3), [EF, FIH siRNA T4 HEK 293T
AR PIASL 2N, SRIFH5Y pCMV-HA-N, A
BF BT IR, 455K, THEPIASLE AR
N i SUMO 1ki&1f (1 3B).
2.4 Tt PIASL 3t PRRSV &35 A9 520

FIH RNA THE AT T T4 MARC-145 4
Jfirh PIASL 2K 5 X% PRRSV BGHH 5200, 45 3%
B, si-PIAS1-1685 fefR&f T4 PIAS1 LA (&
4A), EHL si-PIAS1-1685 YEfT F—#ikE . i

A Input: HAR) IP: HA(M)
1 2 3 4 5 1 2 3 4 5
SUMO-N — SUMO-N — e e e
N— et N — b—
WB: Anti-HA(R) WB: Anti-HA(R)
PIASI —— - WB: Anti-Myc
W W mw ww \WB: Anti-B-actin
B
e
NN
SUMO-N —»
WB: Anti-HA(R)
N > ——
WB: Anti-PIAS] ™= s === PIAS]

WB: Anti-B-actin

—— — B-actin

3 SMNEEER PIASL 3 N &H SUMO L& 1HBI 20
Figure 3 Effect of sumoylation of N protein by exogenous transfection PIAS1
Note: A: 1: Myc-PIAS1 (2.0 pg)+HA-N (2.0 pg); 2: Myc-PIAS1 (1.0 pg)+HA-N (2.0 pg)+Myc (1.0 pg); 3: Myc-PIAS1 (0.5 pg)+HA-N
(2.0 pg)+Myc (1.5 pg); 4: HA-N (2.0 pg)+Myc (2.0 pg); 5: Myc-PIASL (2.0 pg)+HA (2.0 pg). B: No effect on sumoylation of N protein by

silencing PIAS1.
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si-PIAS1-683 si-PIAS1-1057 si-PIAS1-1685

Mock siCon

30 pmol

30 pmol 30 pmol

Anti-B-actin — — LB W (< p-actin

-~ Mock

—— NC

Virus titer (logTCID;,/mL)
~

-=- siPIAS1

12 24 36 48

Post-infection time (h)

72

4 FH PIAS] EE 8 FRiAHNH R H R & H
Figure 4 Inhibition of PRRSV replication by silencing PIAS1 gene in MARC-145 cells
TE: A: 37l siRNA FEYLXT PIASL FIAMYSNT; B: siPIASL #£HLXT PRRSV HIFH 1.
Notes: A: Silencing efficiency of PIAS1 gene of three siRNAs; B: The effect of siPIAS1 on PRRSV growth.

SiRNA T3 MARC-145 #iijiih PIASL JEH 5, %
flt PRRSV (MOI=0.01)2: il i B K i 2k . 25
T, SXTREAHEL, T4 PIASLILE (1 ik aT i
PRRSV & il (/4] 4B).
25 $FiE PIASL 3 PRRSV 158 A5

R T PIASL i 3Rik%F PRRSV M4 15
Wi, F#IR PIASL-GFP MII8/R#HH S MARC-145
4B, A fe g% 9% 6 Al Western blotting 46
MARC-145 #ififirf PIAS1 ik, 458 BN,
GFP-PIAS1 " 7E#: 519 MARC-145 4iififl th 21k (1]
5A K 5B). ¥ 'S MARC-145 4ififl 24 h J5, L)
MOI=0.01 (55 PRRSV #HA i dR A= K ik i1
2, SHTE MARC-145 40t it %55 PIASL Xf
PRRSV HAFHAIFM . 250 FW, SxraMHEL, i
F1k PIASL Al ik PRRSV % il (K 5C).

3 it
T 5 i B A AR R E e
OF A, AR T A i S YT 2 g A

T A ) 7 A A P AR S T A E g R
N E TEARIME YR PRRSV S 1500 T & 7 &
A SUMO ki, AN E T SP-RING 241,
SUMO E3 JEHMEF Y PIASL 5 N A n] BEAELE
WTEMAM EAEH . R H A RNA 55 & —FF,

PRRSV By il & LETEMII H, {HFE PRRSV 1)/
TR N A 7E S AR A% A AR, N
FI7E 10—13 aa fil 41-47 aa AAFAE 2 MEENIME S,

AYRIFRA NLSL F1 NLS2PS, N 2R P A o vl fig
2 5 21 AN AR B9, ARG T 40 AR
WL AR TS R UR R R . (AR,

SR AR AEAN L, HA NLS-2 2975 PRRSV AJ
PAIFS S 5 (U T B 40 37 ML R 658 50 i 1w RN
N U B N N -4 S e =B - Y W X YA 2
(NoLS) Atk ti {55 (NES), Fr 7 ixX Le4ithy sk
T PRRSV N &AM MAHER, ST Lk
WFFE BRI, AR PR RE 0l 52 2458 | Hajiz
Ve Ao LR AL EHORIESE T PIASL 5 N
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B
GFP-PIAS1  GFP
Anti-GFP | S——
Anti-GFP
Anti-B-actin | W— wm— | (-actin
C
8 kxk KRRk

(=)}

-e- Mock
-= GFP-PIAS1
-+ GFP

[\

Virus titer (logTCID4,/mL)
-~

(=]

12 24 36 48 60 72
Post-infection time (h)

B 5 id&RiEPIASLR#HEZMNESR

Figure 5 Enhancement of PRRSV replication by PIAS1
over-expression in MARC-145 cells

T A Kik GFP-PIASL 18R #E7ER: & MARC-145 4iig
Y5 B: Western blotting #:ll GFP-PIASL ik ; C. i3

7E: A: The identification of GFP-PIAS1 expression in MARC-145

cells transducted with GFP-PIAS1-expressing lentiviruses; B:
Detection of GFP-PIAS1 expression in MARC-145 cells by
Western blotting; C: PRRSV titers in MARC-145 cells with PIAS1
over-expression.

() B4 A A 76 AR B AR T, T EL G 7 Bk e 5% G 1
HEK 293T Ziiffl, i&/& PRRSV J&4L ) MARC-145
i, B4 PAMs 4, 5 N EOAMEER-M
PIASL ¥ M AZ RSB P, X5 Kang P
W) CP2c 1] LU 5 PIASL AH HAE g HW 21 it
B H IR S B N I RF R 25 RV

SUMO b R 2z Rk iy —Fh
T3 ZCAE FUAZ 20 B %) A= A E R v R H5E A 2 Bl i A
Fl. SUMO H: 254 sl ke AH B AT DA ek AR
PR EE . B MTIEE, A, —SEYH
BSERIE B2 SUMO L 52 & aT

%% N 2 SUMO fRIEHERHR A FRE N & 4927
WA BEEEE L. AUFREN, mEEA LR
BEAR AN SUMO &ML 1132 SUMO 1k
&M R GR84S B i A i R 40
HA A BT % fln, i
(Ebola virus, EBOV)ZEFE [ VP40 AJ# SUMO
A&, AMUBELER: VP40 (FaEE, T HESS
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ik PIASL NIBEMEHE PRRSV (42, X7 PIASL
A Sy — Tl 240 el B IR0 7~ T L 9 90 2 9 &2 1
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