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W E. #AATHIES R (porcine epidemic diarrhea virus, PEDV) 3B ATH fn F fer £ 4 & Wi fs
ko, REEFM LR EZNRBARZ—., B LI PEDV B %ME Y 16 NMELEMES, HF nsp9
BELE O 2R 4E RNA F, A2 H ARG ERF R, AFRE L LIRS RO R ESHT, THikd
#4595 PEDV nsp9 /& £ AAF &G . @it —F % 9% LU (co-immunoprecipitation, Co-IP)F=# A5
BHARHINT nsp9 5 #4k %% & HSPAS. Toll A EAEF & & Tollip. #4kEEE HSPA9. &KAaikslit
¢ TOMM70 ZAF, a4, itk iA HSPAS 1% nsp9 #9 &R A &4 Lilfm/E T, FIRit PEDV #93874;
i$ &K Tollip 1% nsp9 49 & A F 2 & L, 494 PEDV #93%74; 1T &L TOMMT70 1% nsp9 49 %k ik &
% T, 124F PEDV #9384 LA R %eh; & 3X HSPA9 &f nsp9 49 & XA R PEDV #9374 3 .0 &%
. EATR AR E nsp9 EAEE G /£ PEDV R id A2 P MR T €215 4.,
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Abstract: Porcine epidemic diarrhea virus (PEDV) is a highly pathogenic virus that can cause
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acute intestinal infectious diseases in both piglets and fattening pigs. The virus encodes at least 16
non-structural proteins, including nsp9, which has been shown to bind to single-stranded RNA.
However, its function and mechanism remain unclear. In this study, we aimed to identify potential
host proteins that interact with PEDV nsp9 using immunoprecipitation combined with mass
spectrometry. The interactions were then confirmed by co-immunoprecipitation (Co-IP) and
confocal laser scanning fluorescence techniques. The results showed that nsp9 interacts with
HSPAS, Tollip, HSPA9 and TOMM70. Among them, overexpression of HSPAS resulted in caused
first upregulated and then down-regulated expression of nsp9, and promoted the proliferation of
PEDV. Overexpression of Tollip significantly upregulated the expression of nsp9 and inhibited the
proliferation of PEDV. Overexpression of TOMM?70 significantly reduced the expression of nsp9,
but did not show significant effect on the proliferation of PEDV. Overexpression of HSPA9 did not
show significant effect on the expression of nsp9 and the proliferation of PEDV. These findings may
facilitate further investigating the role of nsp9-interacting proteins in PEDV infection.

Keywords: porcine epidemic diarrhea virus; non-structural protein 9; immunoprecipitation; mass

spectrometry; interacting proteins

¥& Wi 47 1 18 5 (porcine epidemic diarrhea,
PED)J& 1 4% i 17 14 I8 15 9 7 (porcine epidemic
diarrhea virus, PEDV)5 | i %) 5 32 fih 4 i 1 4% Y
W, FREMIK: . TS . BOK, IEREER SRS
etk B RACAFIY, FERA THEREYS T 1971 4
HATHRE, A 20 2 80 AR LIRS
BRE, IR E R AR AR 12 Ay 284 12 1
0y, WA BB RIEHHRGED, W] & A FATMAER Y
W, RBIEREREE, ETRE A 100%,

PEDV & PED HylsA, J&TEw#:H,
FEPRIEEERE, (o) bR B2 (Alphacoronavirus),
Je—TIEBERE RNA Jigss, JEN4 4 K200 28 kb,
H 4 FE5tE T S EECHRER). M EA (R
HH).E & A GEE )M NEH#EARCER),
16 FE 45+ 8 H (nsp1-nsp16) 1 4 B & H JF il
[ 3EHE 3 (open reading frame, ORF3)# 44 i,
AEL5HEE 1 9 (non-structural protein 9, nsp9) /& it
PRI H 2T RNA 455 EH 1, 7ERm
FEH m BEARSY o TEIRGL R h, nsp9 ML
GRZTTIR UL A& Y RE 1% PEDV &l &
BRI B DA TF T SR, nsp9 B9 Rk
PR A G AL R AT 2 . W, X nsp9
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VAP A 3 A AR AT B0 0 3 LR DL ARGE
M, Gk 5 PEDV nsp9 HAEMTE EEM, W
W H XS PEDV B il i 520, 7] by fk— 25 B B nsp9
D RE ML AR (5 R

ABIFSE 1 U I S TUVE 5 B BRI F Y
Ji2, iiE#)5 PEDV nsp9 fAeirem HAENTE
FHE A, i fey HTIE (co-immunoprecipitation,
Co-IP) R (A 52 S5 WTHf T HSPAS . Tollip .,
HSPA9 1 TOMM?70 & PEDV nsp9 ¥ HAETE £ &
11, 5 Jr a8 2o B T DN 7 1 B b3 4 B ELAE
i FE X EE R R, N JEEHRIE PEDV
M S HILT R T 5%

1 HE5x=

1.1 PR EZERF

HEK293T. VERO g H ATCC JfHiA S5
FEAER IR ; PEDV CV777 Bibk A 5256 % 4y
B IFORAE; PEDV M 2 [ L a BEP LA R A S 00 =
i 12 1 £ s pCMV-N-Flag , pCMV-Flag-C . pCM V-
N-Myc., pCMV-Flag-HSPAS ., pCMV-Myc-HSPA9 |
pCMV-Myc-TOMM?70, pEGFP-GABARAPL?2 #
pEGFP-C3-TOMM70 #X {4t A SL B 17 ; PCR
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R & (P212-03) . T4 DNA ¥ 4%H§(C301-01)1 H
WEMEREA D EARA A F Bitlek (hx1002)1E 4
Xbio 2w 5 BRI IR £ (AP-GX-250)
PCR 7 1% [P 7] £ (AP-PCR-50) 1 [ A0 87 5%
H=W)/5 ) ; DNA marker (3582Q) . FR 442 12
PIHF(1605) H TaKaRa 23 ] ; JREFF DMEM £
F#F M H Gbico 2~ Hl; Flag (0912-1) . Myc
(R1208-1). B-actin (M1210-2)F1 GFP #rZ bk
(ET1602-7)1 H Bt 482 A= Wy e AR A FR A w5
HRP #ric 9 EHL B/ 1gG. FITC 9t i
(172-1806) . FITC “EHif(172-1506)4 H KPL;
A546 WHiH(A10040) . A546 FHi % (A10036)14
H Invitrogen; Mfi“f 1017 (04-001-1ACS) H BI;
T B b B 4 W H Bio-best; Protein A/G
PLUS-Agarose (SC-2003) . fi§ MR £ 48 &
(nitrocellulose, NC)JE . NP40 (PO013F)F1 4x&
AR W (P1016) M A BTN = B AT BR A
Al SNEE. SR SRR LRGN I
H# RGP
1.2 EARNAEE

FR4% NCBI W24 ) PEDV GD/HZ/2016
F P51 (GenBank 55 . OP191700.1)HEHL
PEDV CV777 #:kH RNA, LA 55 )5 (9 cDNA
AR 1 PEDV nsp9 JEIA, K nsp9 3 K 7o
%2 pCMV-Flag-C (pC-Flag) . pCMV-N-Myc (pN-Myc)
HARF, HE#E pCMV-nsp9-Flag (pFlag-nsp9) .

®1 KHARAEANS

pCMV-Myc-nsp9 (pMyc-nsp9)EL#% LAk, H
WSV ATERLR 1, JRBUE S 4HMLE RNA,
ARG 345 cDNA oA, FI IS4 R Tollip
R ETWsI Y 1 Tolip XE, s
pCMV-N-Flag (pN-Flag) . pCMV-N-Myc (pN-Myc)
Ak, HE AR IE R pCMV-Flag-Tollip
(pFlag-Tollip) . pCMV- Myc-Tollip (pMyc-Tollip),
M PR IE IR, BARS ISR 1.
1.3 “patEmEl&

¥ HEK293T 214l % 2 A dfi fu b s= mh,
TP AR F] 80%, 43 Jil#% Y pCMV-Flag-C
(pC-Flag) Ml pCMV-nsp9-Flag (pFlag-nsp9)itks &
PIALA AL, 9T 48 h fF A4 & .
1.4 RIEITE

B 1.3 2D BRI 2 ZHARAE, A 1 600 pL NP40
SR 1%A H BLT 55 56U (pheny lmethylsulfonyl
fluoride, PMSF), 4 °C%ff# 1 h, 12000 r/min &
> 10 min, B EIENA 40 uL protein A/G 4 °CHiF
B 1h, 1000 r/min &.0> 5min, F protein A/G,
B 60 pL 134 Input, FAx EIFNA 20 uL 47T Flag
LB EEER , 4 °CFE 4 h, 1 000 r/min 25.0> S min,
FE g, BCEEREEER . T NPAO 2RI SRRk
PE S IR, F 60 uL SRZM#HMR (5% SDS+1% Triton)
HEL, A AxEF EAEZR; 100 °C 15 min,
12 000 r/min Z5.0> 10 min,

Table 1 Primers used in this study

Primers Sequence (5'—3")

Flag-nsp9-F-1 CAGGCCCGAATTCGGCGTACGGCCACCATGGATTACAAGGATGACGACGA

Flag-nsp9-F-2 GATTACAAGGATGACGACGATAAGGACTATAAGGACGATGATFACA

Flag-nsp9-F-3 TATAAGGACGATGATGACAAGGACTACAAAGATGATGACGATAAAAATAATGAGATTATTCCT
Flag-nsp9-R GTAGTCGCCGGTACCTCGCTGCAAGCGTACAGTGGCACCT

Myc-nsp9-F GCGAATTCGGAATAATGAGATTATTCCTGGTAA

Myc-nsp9-R GCGGTACCCTGCAAGCGTACAGTGGCACCTA

Tollip-F GCGAATTCGGATGGGCGACCACCGTCAGCAC

Tollip-R GCGGTACCCTAGGACTCCTCGCCCATCTGG
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1.5 Western blotting & 7

1.4 14509 TP BE4S 10 pL #6177 SDS-PAGE,
E A 2 U42 0.45 nm B9 NC B E, il
WPy iREA 1 h, ] PBST Yk 3k, FIRE T
TEAKEREIR 5 min, —HUMFH Flag HLIAR(1:1 000),
4 °CHERE, F PBST vk 3 Wk, ME T2
MKSERE K 5 min, ZHFH HRP- L3
(1:5 000), 37 °CHEPRWFHE 1 h, FH PBST &EyET
W, BT EBEAKEEK Smin, #E 3K, BT
2 BB T A
1.6 SDS-PAGE K3R%:

SDS-PAGE %5, ¥ FI B AL,
ddH,O 0k, MARERTLKLEE04L, KL
2 0.1 L, MZE/K 0.5 L)ZEEE 2 h; A ddH,0
WUE T AL (Na,yS,0; 3.14 g, /K&
MR4h 6.8 g, TL/KZHE03L, ddH,0 EXZE 1L)
FEIREAL 30 min; ] ddH,O hik, HRE T
TRAKEFEIR 5 min, B 3 WK %G, MAGRY
W (AgNO; 2.5 g, FIT# 100 uL,ddH,0 SERZE 1 L)
ARG 30 min, EOGH ddHO ik 2 Ik,
K5 min; EOGHIA R K (NayS,05 0.031 4 g,
I 0.4 mL, Jo/K Na,CO525 g, ddH,0 EAZE
1 L), R M 45 B 2 5 in AZ 0k
(5% VKBS R)Z4 1 Bk €51
1.7 FRIEEE

¥ 30, 50, 70 kDa FESFMHE AL IERE
Vg TR A A AR YRR BR S wl A T B S
1.8 REHTELEEEBHEE

¥ HEK293T 4 HIEERHHALI: 13 fi 2
6 FLH, FEEAZ AN K 2 80% % , 435K pCMV-
Myc-nsp9 (pMyc-nsp9) #l  pCMV-Flag-HSPAS
(pFlag-HSPAS) . pCMV-Myc-nsp9 (pMyc-nsp9)
F1 pCMV-Flag-Tollip (pFlag-Tollip) . pCMV-nsp9-
Flag (pFlag-nsp9)#l pCMV-Myc-TOMM70 (pMyc-

&: 010-64807509

TOMM?70) . pCMV-nsp9-Flag (pFlag-nsp9) A/l
pCMV-Myc-HSPA9 (pMyc-HSPA9) . pCMV-nsp9-
Flag (pFlag-nsp9) fl pEGFP-C3-GABARAPL2
(PGFP-GABARAPL2)3L[R]%% Y« HEK293T 4,
TN RABE 2 L, JF HBCE B R,
36 h UHURE &y, 54T Co-IP F1 Western blotting
I3
1.9 FHAHEBERMIFEIR

¥ HEK293T 4l =LA/ N, R
FEERKZEZ 40%, % pCMV-Myc-nsp9 (pMyc-
nsp9) 1 pCMV-Flag-HSPAS (pFlag-HSPAS) .
pCMV-Myc-nsp9 (pMyc-nsp9) #l pCMV-Flag-
Tollip (pFlag-Tollip) . pCMV-nsp9-Flag (pFlag-
nsp9) Al pCMV-Myc-HSPA9 (pMyc-HSPA9)
pCMV-nsp9-Flag (pFlag-nsp9) #1 pCMV-Myc-
TOMM70 (pMyc-TOMM70) . pCMV-nsp9-Flag
(pFlag-nsp9)fl pEGFP-C3-GABARAPL?2 (pGFP-
GABARAPL2) ki 5% 24 HEK293T 4fff,
pCMV-Flag-C . pCMV-nsp9-Flag 4 % 5
pCMV-Myc-HSPA9 | pEGFP-C3-GABARAPL2
LIRS YA, B5Ue 48 h IS I 4%Z R EE
FIFEZE 10 min; 0.1% TritonX-100 ZEiRiEL
10 min; 5%/BAEWS, 37 °CHEFH] 30 min; Fi Flag.
Myc $LiEH 5%/BEIETT 1:300 ks, F LML
G584, 37 °CIFE 2 h; FITC EPRUA AS546
Ut S — B4 1:500 FBEIR AT, F o/ ML
Wiot4r, 37 °CHEEHEHE 1h; JH DAPI 4%, It
REDMBEIE . A,
1.10 #HEEREEEFEEEBXS nsp9 =
el

HEK293T 4L A4 T+ —fLakrh, frd
MU EZ 70%, 73 345 DAAR 3 g AN [] e J3 6 32
i pCMV-nsp9-Flag (pFlag-nsp9)#1 pCMV-Myc-
TOMM70 (pMyc-TOMM70). pCMV-nsp9-Flag

B<: cjb@im.ac.cn
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(pFlag-nsp9) Il pCMV-Myc-HSPA9 (pMyc-
HSPA9) . pCMV-Myc-nsp9 (pMyc-nsp9) Fi
pCMV-Flag-HSPA8 (pFlag-HSPAS) . pCMV-
nsp9-Flag (pFlag-nsp9) Fl pCMV-Myc-Tollip
(pPMyc-Tollip) 3k [l %% Je 4fi g, H AR 2 & 1
KRR S AN ST . FEFEGY 24 h fE L KAL)
90 pL #RZLHE K (5% SDS+1% Triton), 30 pL 4x
B H B E R 100 °C3& 15 min, 12 000 r/min
B0 10 min, #E4T Western blotting 4347 .
.11 FREEEEEEANPEDVMEHR
FIKIKF RS2

¥ VERO A1 ROFA T+ —fLtkh, Fr
i M 24 70% , 43 514 pCMV-Myc-TOMM70
(pMyc-TOMM70) . pCMV-Myc-HSPA9 (pMyc-
HSPA9). pCMV-Flag-HSPA8 (pFlag-HSPAS8)AI
pCMV-Myec-Tollip (pMyc-Tollip)5 nsp9 EL&% £
K SRS A YL AN, R SR X LY pCMIV-
Flag-N (pN-Flag). pCMV-Myc-N (pN-Myc)%s #
QA X IR . e 240 5, R
A1 RUEG  K (multiplicity of infection, MOI)
() PEDV J&Y UL 5 1) VERO 4l , £33 24 h
Ja, XEEhEATAL B FR AR T 90 uL 5 AR
(5% SDS+1% Triton)E A, A 4xFEH L
& 30 pL; 100 °C& ¥ ZEYE 15 min, 12 000 r/min
20> 5 min, #E4T Western blotting 4347 .

1.12 SREEEBEETEAX PEDV 1EIER
=)

¥ VERO 4L ARIFH T+ —fLtkh, 1F
LG REZ) 70%, 43514 pCMV-Myc-TOMM70
(pPMyc-TOMM?70), pCMV-Myc-HSPA9 (pMyec-
HSPA9). pCMV-Flag-HSPAS (pFlag-HSPAS)fl
pCMV-Myc-Tollip (pMyc-Tollip)5 nsp9 B
Ik TR [F] A G A, (] ESPRE X Y pCMIV-
Flag-N (pN-Flag). pCMV-Myc-N (pN-Myc)%s #;
AN X R . FEREU 24 hE, R

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

FH 1 MOI 1#) PEDV &Y 56 YL J5 1) VERO 4 i,

FrEHE 24 h, WURAIMIIT I A2 kA 3 W5, 1T
Joa BT B AN - R ATER L — 1 96 fLiR VERO
Y, FrAniuEiss 80%, 7 g, A4
A 10 F5F5 LA B EE M, IAEE 1 F3I5R
1152k 107'-107", feJa—3 BT, %
BEJT 60 h ARIT RNV, TR AR R IR A
SRR _EE AT E W AE-20 °CUKFE [
30 min, &€ RAIECTT N H BN B=1:1; 7E &
30 min J7, B 96 FLREINFLRBEW, AR5
HEAE ot A XU P RCT s XUT S 1) 96 FLAR
ANE I (5%IIEYY), B TE 37 °CREIR b EHH]
30 min; H AL HREF LW, A PBS
100 pL/fL, RJGET 37 °CHEIK | 5 min, HE
3 WWUREHR S LI, ZJEHE 1:1 000 9 LA
1] 96 FLAR FPAEFL A 100 uL B A5 W3 F1 PEDV-M
EABAYL 0.1 uL, BT 37 CIEAKMH 2h; —3t
R ARG, W kA PBS Uk 3 ks ZJETE
WEYEIREE T4 1:500 Y b5l 1] 96 FLAR o &R £L N
A 100 pL BENEW5 1 FITC-YKS —#% 0.2 uL, &
F 37 °CHE IR FIEHE 30 min; —HiRE SR E
PBS ¥t 3 ¥, £HK 5 min, # 96 fLHUE T9% 8
T T WL, A Reed-Muench ¥R AR .

2 BER540

2.1 ERRIEHENEERRIE

¥ PCR ¥4 %2 5 9 PEDV nsp9 &K 4351
%4 E pCMV-Flag-C (pC-Flag). pCMV-N-Myc
(pPN-Myc) Z & b, Tollip 3% [A 43 7 i%& % &
pCMV-N-Flag  (pN-Flag) #1 pCMV-N-Myc
(PN-Myc)#ifArfr, 2 F¥ J5 7 51 LU XTI o F )
#UF ) PEDV nsp9 Ml Tollip #k 1K % e &
HEK293T, #47 Western blotting % 1iE, nsp9 I
Tollip IR E(El 1)0
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2.2 RIS LIS WEELR O\ 454 T nsp9-Flag % [1(&] 2A), ¥

S B e UTHE Input F1IP FEGEST  FESIEAT SDS-PAGE FRULZE 5000 #E, 45 5%
Western blotting £, #5R& ARRETE 15 kDa G K, £ PEDV nsp9 BURIFE L4 b, #aill 3] 4%
ALK 55 B nsp9-Flag 1 2 588 14570, UBHPT Flag A 24 30, 50, 70 kDa %5 Sk 45745 (] 2B).

A B
kDa M  C-Flag nsp9-Flag kDa M N-Myc Myc-nsp9

15 — 15 _

kDa M Flag-N Flag-Tollip kDa M N-Myc Myec-Tollip
35 — i - 35 4

1 Nsp9-Flag (A). Myc-nsp9 (B). Flag-Tollip (C)F1 Myec-Tollip (D)E 4B FkiFRIAWIUE  C-Flag:

pCMV-Flag-C; N-Myc: pCMV-N-Myc
Figure 1 Nsp9-Flag (A), Myc-nsp9 (B), Flag-Tollip (C) and Myc-Tollip (D) eukaryotic expression plasmid
expression verification. C-Flag: pCMV-Flag-C; N-Myc: pCMV-N-Myc.

A B
kDa M C-Flag nsp9-Flag kDa

110
70

55

M  C-Flag nsp9-Flag

[P:Flag
>
|

40

35

25

Input
&
|

‘Nw ‘

2 RIZLE Western blotting (A). SDS-PAGE FN$R4#7(B) C-Flag: pCMV-Flag-C
Figure 2 Western blotting (A), SDS-PAGE and silver staining assays (B) of immunoprecipitated products.
C-Flag: pCMV-Flag-C.
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23 Snspy BEEEEANRIEEE

B PEDV nsp9 (5 UTIERE S 31 7 s o
Mr, MIEAREE w2, k5 PEDV nsp9 £
FEVSHE EAER 5 A E FE A PR E 5E
51 8 2 [1(HSPAS). Toll A H 4 FH# 111 (Tollip) .
PARTCE 9 (HSPAY) . ZRHL A Sh IR 2 H
(TOMM70)#l GABA A B Z KM XER 2
(GABARAPLY) (% 2).

24 EEEENREHITUERIE

SHIHT Flag BEAEMREELR/BT Myc BEERIHTT
Co-IP 5256, Bo3iF PEDV nsp9 575 T2 1 HSPAS.
Tollip. HSPA9., TOMM70 Fl GABARAPL2  [i]
FIAEAER, N 3 Bion, 7625 PO BRI Y
Hi$#% T, PEDV nsp9 %[5 HSPAS. Tollip.
HSPA9 Fl TOMM70 & A BEAEA, B2
GABARAPL2 A HAEBL S .

*x2 TEEEFUELEREE nsp9 HEERBEEER
Table 2 Identification of PEDV nsp9 interacting host proteins by IP-mass spectrometry
Protein ID Gene name Unique peptide Cover percent (%) Mass (Da) Score
P11142 HSPAS 37 49.38 70 897.24 44.62
D6RCD7 HSPA9 24 33.58 73 679.65 64.49
P60520 GABARAPL2 2 10.26 13 666.68 20.54
QO6FIE9 Tollip 6 5.11 30 281.50 28.31
094826 TOMM?70 2.63 67 454.07 36.54
A B C
Flag-HSPAS  + + Flag-Tollip  + + Myc-HSPA9 + +
Myc-nsp9 - + Myc-nsp9 - + nsp9-Flag 2
Fla, Fla; -5 Myc
& - g o i g &
> = 73
s >
& - Myc & j Mye = - Flag
Fl Fla Myc
L | |- e _ | [ e _ | -——
= = g
= L | e

D
Myc-TOMM70 +

+ GFP-GABARAPL2 + +
nsp9-Flag ¥ nsp9-Flag = %
e ¥ i

oL . .18 P

73 [

- 2 -]

5 5

& g

| - £ [
3 PEDV nsp9 575FZEH HSPAS (A). Tollip (B). HSPA9 (C). TOMM?70 (D)#1 GABARAPL?2 (E)
EiEEE
Figure 3 Identification of the interaction between PEDV nsp9 and host proteins HSPAS (A), Tollip (B),

HSPA9 (C), TOMM?70 (D) and GABARAPL? (E).
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25 nsp9 F1 HSPAS. Tollip. HSPA9 .
TOMM70. GABARAPL2 ZAff A 3£ E i

¥ pMyc-nsp9 43 4l 55 pFlag-HSPAS |
pFlag-Tollip . pGFP-TOMM70 J&i % 3t %%
HEK293T 41 g , ¥ a5
pMyc-HSPA9, pGFP-GABARAPL2 Jiif Hf e
HEK293T 41, %Y/ XAesh b4 ab B, 4n il

pnsp9-Flag

A

5 pm

HSPAS Merge

5 um

HSPA9

5 pm 5 pum

nsp9 HSPA9

Merge
“*

@

5 um

DAPI

4 fitn, nsp9 FEIMAGTEANML)GH, HSPAS,
Tollip. HSPA9, TOMM70 5 nsp9 7E 4 ifd JFi 7715
Mg, S tiiess L —s, 2
B HSPAS8. Tollip. HSPA9, TOMM70 5 nsp9
FEAEAEAER, 1 GABARAPL2 5 nsp9 ANAFETE
HENING, 455G Pt hiE L as R, Uil —
B AAETEA EAER

5 um

Tollip Merge

.
Spum|»

TOMM70 Merge

5 pum

TOMMT7T0 Merge

5 um

GABARAPL2 Merge

GABARAPL2 Merge

El 4 BB ESFINE HSPAS (A). Tollip (B), HSPA9 (C). TOMM70 (D)1 GABARAPL2 (E)5

nsp9 HE L

Figure 4 Observation of colocalization between PEDV nsp9 and its binding proteins HSPAS (A), Tollip (B),
HSPA9 (C), TOMMT70 (D), and GABARAPL?2 (E) by confocal laser scanning microscopes.
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2.6 #EEidFIX HSPAS. Tollip. HSPA9,
TOMM?70 %t nsp9 FRiZRIF N

# pFlag-HSPAS8 . pMyc-Tollip ., pMyc-HSPA9
H1 pMyc-TOMM70 J5i o #45 B 326 34 5 nsp9 4%
YL HEK293T 40/, 5% Y J5 24 h X AE S it 7 4b 28
WK s iR, w3k HSPAS 21 5% R 41 AH He 4
L nsp9 HYFRIk 4 BRI S R, Tollip 415
XF B AR EL AN AR Y nsp9 AR IR B B % B, o
K HSPAO 41 55 %] BRZH A EL AN PN nsp9 1 4235
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Figure 5 HSPAS (A), Tollip (B), HSPA9 (C), and TOMM70 (D) effects on level of nsp9 in a dose-dependent
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Figure 6 Effects of overexpression of HSPAS (A), Tollip (B), HSPA9 (C), and TOMM70 (D) on the
expression level of PEDV M protein. N-Flag: pCMV-N-Flag; N-Myc: pCMV-N-Myec. ns: Not significant; *:
Significant (P<0.05); **: Very significant (P<0.01).
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Figure 7 Effects of overexpression of HSPAS (A), Tollip (B), HSPA9 (C), and TOMM70 (D) on PEDV virus
titers. N-Flag: pCMV-N-Flag; N-Myc: pCMV-N-Myec. ns: Not significant; *: Significant (P<0.05).
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