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WA AE R A8 293T 40 e it & 32 NSP9 NSP16, i it L 3¢ %, & B4R % £ %A= qRT-PCR #4& NSP9 NSP16
XAk & A (SeV)iF $ 7 £ 89 [EN-B# % vk , B il it qRT-PCR Western-blot # # NSP9 NSP16 #F RIG- [ ##
% # (RLRs )12 5 i@ % 49 % , 4 R 27 ,NSPI NSP16 %t B % 74 fo 4K SeV % F 49 IFN-B& 3 F & IFN-B8
5F AR #AR 15(ISG15) 692 AR -F, BB, i A& NSP9 T4 2 % B4& RLRs 15 5 i@ % P L3 B2 i 5
AR T (RIG-1). 2 &%t % it A 5(MDA5) TANK % & 1 (TBK1)F» F# %A% B F 3(IRF3)
09 45 FOK - 5F 2 F 4 RIG- 1 \MDAS & Atk ik 415 5 & & (MAVS) A= TBKI1 #9 £ ik ; M it & ik NSP16
T VAR F AR RIG- T A2 MDAS #4 4 K -F | 5 % F 494 RIG- 1 ¢4 & ik f= IRF3 w9 8kdi 1L, 4 R &% ,PDCoV
89 3 45 M) & & NSP9 F= NSP16 T 48 i@ it 4% RLRs 13 5 8 % & # #) [EN- 1 = 4, % @ 8] PDCoV & & % L
B FRATGG T IRE TAH BB ELY LT T R AM,

FEEIE . BT R A KRBE;NSPI & & ;NSP16 & & ; | #Fi#h &

Inhibition of IFN- I production by nonstructural proteins NSP9 and
NSP16 of porcine deltacoronavirus
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Abstract: This study was to investigate the regulatory effect of porcine deltacoronavirus(PDCoV)
nonstructural proteins NSP9 andNSP16 in the regulationof interferon—1 (IFN-1 ) in host cells.NSP9 and
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NSP16 were overexpressed in 293T cells. The effects of NSP9 and NSP16 on Sendai virus (SeV)—induced
IFN-B were assessed by dual luciferase reporter system and qRT-PCR and the RIG— I —1ike receptors(RLRs)
signaling pathway were detected through gqRT-PCR and Western—-blot. The results showed that NSP9 and
NSP16 significantly inhibited and decreased SeV-induced IFN-B promoter activity,transcriptional levels
of TFN-B and interferon stimulated gene 15(ISG15). Overexpression of NSP9 significantly reduced the
transcriptional levels of retinoic acid—inducible gene [ (RIG-1 ),Melanoma differentiation associated
gene 5(MDA5) ,Tank-binding kinase 1(TBK1) and interferon regulatory factor 3(IRF3) in RLRs,and significantly
inhibited the expression of RIG— I ,MDA5,MAVS and TBKI1. Overexpression of NSP16 reduces the transcriptional
levels of RIG- I and MDA5,and significantly inhibits RIG- I expression and IRF3 phosphorylation. The
results indicate that NSP9 and NSP16 of PDCoV may inhibit IFN- [ production by regulating RLRs,and provide a

theoretical basis for elucidating the pathogenic mechanism of PDCoV,searching for new therapeutic
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targets,and developing new antiviral drugs.

Key words: porcine deltacoronavirus;NSP9 protein;NSP16 protein;type I interferon
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¥ T 5 IR 9% B (Porcine deltacoronavirus,
PDCoV ) J& it 47 > UL S i 47 1) — B 4 i 1 et Ik
WAL, BB | R FUKAEIE S R B & X
e WK FBETT, HLERY R B RN SE TSR
25t R L T R AL BRI R 2, PDCoV &
T TR RS TE N 2K 4k 25.4 kb, 2
i A PSR E E (S.EM R N) (15 FlEAESS#4 &
1 (NSP2 ~NSP16) 1 3 Ff % B 2 1 (NS6 \NS7 Fl
NS7a) ™, LR 8 1) JE 4548 25 11 NSP9 2 5 22 (1) #%
R 25 5 B 1, 0 25 A% 1 1R A0 LAt s B 2 (A 45
VLR B 2 2 7 P NSP1e R A 2'-0-
FH 5 2 B TG 16 1 A i RO 2 06 ki 21 K B i TR R
At 7 22 ) 45 5 AR AT EEAE AT

I #F 3t & (Interferon— 1 ,IFN- 1 ) W &1 R
T =5 20 K G R R ) B AL S o, AE BT R
G RN G g R Yy T A B, AR
T ERR RGN EZFERA LS5 E R
B 26 RAPE SN 0 PDCoV L K H 4 fith iy A 45 4y
11 (1 NSP5 \NSP10 F1 NSP15) € #%iE B 1] LA 4t
i F 40 AE IEN- T 9 7= 4 %) {3 H §i & F PDCoV
45 # 8 FH NSP9 Fil NSP16 78 fig 3 45 K 40 9% J5 18 Y
YEHI I T s, A58 i 3 %58 PDCoV 11 NSP9
FINSP16, %) 2 #8Z& PDCoV JE &5 44 2 14 % IFN- |
() 7= A Kok B A4 AN 52 il i s i, S BRAE PDCoV 1Y
FOFE ML 28 BRI R O FHRBTIRYT IR TR
BT T 2 W AR AL LK

1 MR57FE

1.1 ZHAEE  FEHRF0 B AL
293T 40 Al &5 9% 2 (Sendai virus,SeV ) .pCAGGS—

https://www.cnki.net

HA # 4Kk . pCAGGS-HA-NSP9 J&i ki . pCAGGS-HA-
NSP16 kL | 7 9 6 R Wi 2 K (1) IFN-BJi3 8 T it 5
JiikE pIEN-B-Luc W 4% pRL-TK Bk iy )™ P4 H: 5
Hf X B AF 5T BT 2 AR
1.2 FERFIFNEF

FBS 4 B L4351 Bl A W] % a0 e [ L ifg 38
mREWHARAR A BEIE YK (Skim milk ) 14 F
% BD A Hl, DMEM 41 i 3% 5% 5 |5 x SDS-PAGE
# M LR 2% vh i Color Prestained Protein Marker
(8 ~195 kDa) .10 X Tris—glycine SDS-PAGE %%
WA VKU DR R 7 ph il 4 1A TR A R A )
ARG BRZ A, 0.45 wm PVDF JE I [ 22 %) Biosharp
/3 F), PBS  Tris . H & .SDS NaCl ¥ F Jb 50 & 3
FERHEARAT , 402w A VLR el Ak
YR AR A, E ARG A )V s A
FHEABR AT, qRT-PCR ¢G4kt 5 i /\JES 1
W E 5% HEAYHEARAETE)A R A A, Dual-Lumi
XL 2l 4 A 35 PR ARG IR & B T R
ARARAH

7% & # PCR ¥ QuantStudiob 1 H 3%
Thermofisher 23 @, SDS-PAGE Hi ¥k 1X DYY-6C It
H 3% [ BIO-RAD A+, 8 I 5 BN 3l AR AL e En
HLPKAY SVT-2 40 [ 2 FE 4k IR A 1 H R A BR A
H , 2 Y1ie & OCEEFRYL INFINITE 200 PRO 1 H i -1
TECAN A #]
1.3 {Apa%E

BUES R LA EIRE] 70% ~90% 1Y 12 fLik
293T 4 ffl ,PBS ¥t — ¥ 5 I A H7 19 & 100 mL/L
FBS ) DMEM , #% & Lipo8000 %% Yt is 7 i B - 45 L
F A 50 wl Opti-MEM .2 g DNA F1 3.2 L. #% 4
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X JEV T A5 A TR e RoRS 7 A 45 4 2 1 NSP9 il NSP16 4l IFN- T (1) %3k 3

R Y BB A A R AR R MK UORS £ 2 53
A BN T B0 T IRIRA] i E 15 min [/ A&
T B35 7R AR O 5% AR Bl A 8% 5 A B
JF T 37 °C 50 mL/L CO, 55 546 h 85 9% 4 ~6 h,
7 BB A 20 mL/L FBS ) DMEM,
14 EBHRIEFYWH Western-blot £7E

e 2K 12 LA P 293 41 At fin A 41 i 24
FE, A VK 240 30 min, K 2EFERE ST 1.5 mL
EP 457,12 000 r/min &.0> 10 min, BB A 5 %
R ZE R R IR 4D ,95 C & Wb 10 min J5 #E AT
SDS-PAGE, ¥ E H iy & H 8] PVDF )5, H] 50 g/L
B ERE W ks 37 “CHH1A] 2 h, FH TBST 23k &t 141 5 b
i) PVDF f& 3 ¥k, 4K 5 min, #RJ5 —4i (1 : 2 000 Hi
B4 CigE o, 8 5¢ e , 1 TBST 53k PVDF
JEE 3 WK, AR IK 5 min, SR 5 - PT(1: 4 000 iR )37 C
IE 1h, W E 5EM5 H TBST Uk 3 ¥k, &K 5 min,
FEREGEAF T 4% cECL % 61t 7) & idd A 45 e il f
W, W B IR A PDVE ) 30 s, 78 45 1 S BN
WA B R O IE SRR L I 2
1.5 WRARBREEERRSEKN

BUERK Z 60% ~T0% 14 BERT Y 12 FLk 293T
20, 4% I8 Lipo8000 e Yy ik 51 {1 FH 136 BH 15 A il %
e 5 5 20 ORI 5 R, o A BORE Y L 2
PR U BT, m e v e o o e i
m wpeprs e =10:10: 1, LA 1.05 wg/FLAY BB 24 h,
B 5 42 SeV, 12 h J5 A 24 4 i, & T —80 C K
FEIRAE o a2l IR 2R Tl G 7] G Al 452
ZHUE , LI B 7O G BRE TR N S 3 T8 A
1.6 %X EE RT-PCR

{#i Ff] TaKaRa 72\ 7] ) One Step TB Green Prime-
Script RT-PCR Kit #£17 qRT-PCR,, 4 il £l Jit 4 4h 45
FE LA mRNA Rk K- 7R 5 € 1t /\ i 4 b e il
U RV FR (20 L), BEASFE AR 3 AR SR IE NS
I\ B T 9662 i PCRAXUH , BLAK R WK 2
2 x One Step TB Green RT-PCR ¢ 1 4 10 wL, Prime-
Script 1 Step Enzyme Mix 2 0.8 pl.,PCR I | Fii#5| 49
(10 pmol/L, % 1)4% 0.8 pl.,ROX Reference Dye or Dye
IT (50 x )0.4 L., & RNA 2 wL, ] ddH,O %ME 20 ul,
F W FERF 242 °C 5 min, 95 °C 105;95 °C 55,60 'C 20 s,
40 MG, HfEiZk ;95 °C155,60 C 1 min,95 Cl s,
1.7 SiZEHH

JIT A S 0 B A5 R ok 33 Al ST AT
S BHE R OR R I E + AR dE R 25 (SEM) TE
R, Il 3 Graph Pad Prism7.0 %k {4 3 47 52 56 54
ST, R one—way ANOVA J5 AT 481240047
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#£1 qRT-PCR3#F3
Table 1 Sequence of primers for qRT-PCR

BIE7ER S

Primers name

SR8 (5 —3")

Primers sequence

hIFN-B-F TTGCTCTCCTGTTGTGCTT
hIFN-B-R GCAGTATTCAAGCCTCCCATTC
hISG15-F GTGGACAAATGCGACGAACCTC
hISG15-R TCGAAGGTCAGCCAGAACAG
hRIG- T -F CTGACTGCCTCGGTTGGTGTTG
hRIG-T-R CTTGCTCCAGTTCCTCCAGATTGTG
hMDA5-F TCCGCTATCTCATCTCGTGCTTCA
hMDA5-R AACGATGGAGAGGGCAAGTC
hMAVS-F GATCTGTGAGCTGTCTGATCTC
hMAVS-R CTCATCCTCTCTGTAGCCATTG
hTBK1-F CTGCGATGGCTGGATGAA
hTBK1-R TAAAGATGCGCGAGTCGGA
hIRF3-F CGGAGTTTGAAGGCGTTTTTTT
hIRF3-R CATGCGCCAATTCCCGTCT
hGADPH-F TTCAACGGCACAGTCAAGGCA
hGADPH-R CCACCACATACTCAGCACCAGC
2 FR

2.1 NSP9 71 NSP16 & H 7 293T A A FRiLF
Y

i3 Western—blot H&3F NSP9 11 NSP16 ££293T
Y fE rp Ak, AR BN L FLAEZ) 13 kDa
(NPS9) 1 35 kDa (NSP16) 4b 45 5 1 3] K /NFHAF 14
H 128 12500 (1), 28 20K pCAGGS-HA Xt i/
FLA D 25t 2% W F A A% 2% 3k R #% g A 293T
4 Bl J BE AR D 22 35 NSP9 il NSP16 .,

A 1 2 B 3 4
55 kDa 70 kDa
40 kDa
20 kDa 40 kDa
35 kDa
28 kDa
13 kDa 13 kDa
20 kDa
8 kDa
B 1 F Western-blot £ £ NSP9 #1 NSP16 &= H 7 293T
4 e R R R A TR

Figure 1 Western-blot identification of NSP9 and NSP16
protein expression in 293T cells

A B:NSP9 %& & (A) 4= NSP16 & & (B) /£ 293T 4m fe P &9 A& ik ;M. &
b o Rz ArAE ;1:pCAGGS-HA ;2. pCAGGS-HA-NSP9;3 . pCAGGS-
HA;4:pCAGGS-HA-NSP16,

A :NSP9 protein expression in 293T cells ;B:NSP16 protein expression
in 293T cells.M:Protein molecular weight Marker;1:pCAGGS-HA;
2:pCAGGS-HA-NSP9; 3:pCAGGS-HA ;4 :pCAGGS-HA-NSP16.
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2.2 NSP9 71 NSP16 & Bl #l SeV % S 1 IFN-8
BohFiEM

i o X R S R SR 58 NSP9 B R
NSP16 & FI X% IEN-BJ5 g F G P sz, 4558 (1A

wn

Relative IFN-B-Luc fold change

AR IFN-B f 3h ¥ 22 Ao e =

0

Vector + - + -
NSP9 - + - +
SeV - - + +

)R, 525 ik pCAGGS-HA 4t +SeV Hill# 4H
AL, i 5238 PDCoV AE45#4 2 H NSP9 Fll NSP16 3
fie B SeV S IPN-BIR 3h 716 1 (P<<0.05) ,

Relative IFN-B-Luc fold change

M IFN-B 3 T2 st &

0
Vector + - + -
NSP16 - +
SeV  — - + +

B 2 #H#/5 NSP9 ZEHF1 NSP16 EB8 X IFN-B Bz FidEr &

Figure 2 Effect of NSP9 protein and NSP16 protein on IFN-£ promoter activity after transfection

At &35 NSP9 #f [FN-B B 3 T & th %7 ;B . id & ik NSP16 2t IFN-8 & %) F &R ey # -, *. P <0.05,

A Effect of overexpression of NSP9 on IFN-8 promoter activity ; B : Effect of overexpression of NSP16 on IFN-8 promoter activity.*; P<<0.05.

2.3 NSP9 #1 NSP16 & Bl #l SeV % S # IFN-8
#ISG15 M %

i gRT-PCR il € i#f — L #R 5% NSP9 HINSP16
XF IFEN-BAH I K -5 Sk F B 52 45 3R o« 25 38
& pCAGGS-HA %4t +SeV #13 293T 41 it hIFN-8
P Z R FE A 15 (1SG15)mRNA #% 58 /K - .
52 3K pCAGGS-HA %% 4% +-SeV 3 14 2H AH
ke, 1 #35 NSP9 % 141 NSP16 45 1 +-SeV #ili# 293T
4B IEN-BAI 1ISG15 mRNA #% 5% /K- 45 B 2 F 4
(P<<0.05,P<<0.01) (&l 3), 45%%£8 ,PDCoV JE4%
14 25 11 NSP9 F1 NSP16 fié % 47 2 i #1l il SeV %5 =
() IFN-BA1 ISG15 mRNA #% 5 /K- 45 Bt 1 = 5
BEAERME
24 NSP9 A RLRs 5 SEBRXBEANEM

h T B2 BT NSP9 J&: 15 38 i 5 4 S IFN-
I 724 19 RLRs 15 5 38 % OC 8 5 5 24 11 ihi 4 )
IFN-B7= 4 i it qRT-PCR K I AL B R 75 S K 1A 1
(RIG- 1) B K IE 0 AL AH G SE ) 5(MDAB) (R kL
AYORTEESEN (MAVS) TANK 4540405 1(TBK1)
AR AT 3(IRF3) 5 K-, 453 BoR
523 384K pCAGGS-HA %44 +SeV RIBLLHAH L , i %
ik NSP9 2 4 +SeV Hl# ) 293T 40 9 RIG-T |
MDAS5 TBK1 A IRF3 i) mRNA #% 5 /K 3 F i
(P<<0.05,P<<0.01), 1M {5+ & 1 MAVSJ mRNA §%
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K TC W 2 Ak (F 4) . il it Western—blot #6145
SR A REKT R BN, 52 AR pCAGGS-
HA % 4% +SeV il 3 0 448 L, 3 F 3k NSP9 25 (1 +
SeV I A 2H RIG- T \MDA5 MAVS F1 TBK1 ()
32 3k 7K OF 1 2 T 9 (P<<0.05 .P<<0.01), il IRE3%&
I FRB AR W 25 (K 5),
2.5 NSP16 ZA3t RLRs {5 S @B XEEQHEIE

T HE— AR FE NSP16 & 5 4 /v IFN- [ 7=
A= 19 RLRs 15 5 % OC#E8 H 7= AE 52 i, 58 i gRT—
PCR ¥l RIG- T MDA5 MAVS IRF3 TBK1 f4 %% 5%
KN, GRBR, 525 85k pCAGGS-HA #4t +SeV
TS ZH AR L | 3 #4634 NSP16 2 [ +SeV Hl ik i1 293T
40 RIG- T Fi1 MDAS 9 mRNA % 55K W % F
P& (P<<0.05), 1 HABAF 5 7 ) mRNA #% 5% 7K F-
To FH Ak (K 6), @it Western—blot £ | 4515 5
HAMRIRKE, 48R BoR 55 8K pCAGGS-HA
B +SeV I ZHAH LL , 13 33k NSP16 11 +SeV Hi
PR RIG- T #1 IRF3 (98 1R AKF B % T
(P<<0.05 .P<<0.01), 1M MDA5 MAVS F1 TBK1 #& I
FBEAKTFARW B EZR (K T),
2.6 PDCoV FEEHMEAHAIF SeV F FH IRF3 1Y
BiE

9T 58 NSP9 Al NSP16 /& 75 3 1 41 ] IRF3
{14 TG Sfe A1 il TEN-B7= 4 | 38 3 Western—blot £l
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o, 1000 o 200 N
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) E 800 | EIGO
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E = 400 ﬂfé <120
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w200 W =
< £ 5 T E 40
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[s=f ) = Z 1
ERE 3 < ¢
k= j 2 &= _:“?s' %
221 2 ]
0 0
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NSP9 + -+ NSPO — 4+ — 4+
SeV -+ o+ SeV — — + +
¢ IFN-8 D 1SG15
oy 1 000 o i_g g.Jbzoo .
Bz 200 2 5160
= £ 800 &5
= 700 i 120
o £ 600 =
= 500 =
< = 5 = °§ 40
z 4 =) 3
[==J ) 58 4
= 3 z 3
g3 2 B2 2
=2 1 =z ]
- 0 0
Vector  + — + — Vector + — + -
NSPI6 — 4+ — + NSPI6 — + — +
SV — — 4+ SeVv — — + +

3 NSP9 E A0 NSP16 & A it Fi& Gt IFN-B #1 ISG15 HRK FHF M
Figure 3 Effect of overexpression of NSP9 protein and NSP16 protein on the transcriptional levels of IFN- and ISG15

A~B: it £ & NSP9 #F [FN-B #w ISG15 4 R K -F 69 %6 ;C~D i K ik NSP16 #F IFN-B #= [SG15 # K -F 09 % h

s, P<0.05 ;%% P<0.01 ,

A—B:Effects of overexpression of NSP9 on the transcriptional levels of IFN-8 and ISG15;C—D :Effects of overexpression of NSP16 on the tran—
scriptional levels of IFN- and ISG15.%; P<<0.05 ;%% . P<<0.01.

B C
A RIG- 1 MDAS MAVS
FERP 2 g30 3 )
3 %‘3 * P * 3_" % ns
5<4 5 < 52
] fei=gia=t g
<E = ~ = i =
<=3 x =20 S
g = s < oK <=
Wz z =
=25 = & oz
£ = £z Z%0
£z EE = o
7 =2 7 = R
== = & ' 2
==y == 2
Vev‘iﬂr + - + - Vector + - - Vector + - + -
NSPO - o NSP9 -+ + NSPO -+ -+
SeV - - + SeV - - + SeV - -+ o+
D E
P TBK1 IRF3
%:( %—:" ﬁ %200 ko
=<4 * 5 £ 140
x 23 80
o= =
= # 2 20
= &2 zE
£: £5 4
= g 3
= E
22, 22 1
=
0
Vector + = + - Vector + - + -
NSPO -+ -+ NSPO -+ - F
SeV - - + + Sey - -+ +

4 NSP9 3t RLRs & Si# % L X #1585 EF mRNA K F

Figure 4 Effect of NSP9 on mRNA levels of key signalling factors on the RLRs signalling pathway

A~E:NSP9 & & # % 5 RIG- | (A) MDA5(B) MAVS(C) . TBK1(D) .IRF3(E)mRNA & % FK-F  *.P<0.05;%%.P<0.01;ns: L 2% £ 7,
A—E : Transcriptional levels of RIG- T (A),MDA5 (B),MAVS(C),TBK1(D),and IRF3 (E)mRNA after transfection with NSP9 protein.* ; P<<0.05;

%% . P<<(0.01 ;ns:no significant difference.
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6 ERNEER=S
A B
Vector + + - S 4
NSP9 - - + ) E,
< - + + 3
SeV ﬁ < 3
RIG- | o =
:H.LE —
MDAS — & z
&=
MAVS =R
r =
TBK1 =20
IRF3 Vector +
NSP9
HA SeV  —
GAPDH
D MAVS E
;7; %3 ¥ g3
o 3 @5
E =2 2=
%2 %2
2 EE
=31 251
=z = 2
z = ® =
BE 20
Vector *+ + - Vector  +
NSPO -+ NS’P3 -
SeV — + + ©

RIG- 1 MDAS
" = &3
g ok
& 5
el
=2
W2
n a9
25
= :
= B
=z =
E o
+ — Vector + + -
-+ NSP9  ~ - +
+ o+ SeV  — + +
F
TBK1 IRF3
$_304 ns
Kk ﬁb(;%f
B3
ok S
o2
Tz
£ 21
= =
E
+ - Vector + -
-7 NSP9 -
+ 4+ SeV — + o+

B 5 NSP9 3 RLRs ESEE EXBESEAREKFENZM

Figure 5 Effect of NSP9 on the expression level of key signalling proteins on RLRs signalling pathway

A:NSP9 % & 45 % )5 RLRs 12 5 il % & % 4812 5 & & & & R -F 49 Western-blot #& 2] ;B~F.RIG- 1 (B) . MDA5(C) MAVS(D) .TBK1(E).IRF3
(F)% & # Western-blot & & B 547, %, P<0.05;%% ;P<0.01;ns: L 2% £ 5%,

A:Western—blot detection of the expression level of each key signalling protein in the RLRs signalling pathway after transfection with NSP9 protein ;

B—F: Grey scale analysis of Western—blot bands for RIG- 1 (B),MDA5(C),MAVS(D),TBK1(E),and IRF3 (F)proteins.* ; P<<0.05 ;%% P<<0.01;

ns :no significant difference.

IRF3 3 FI MR ALK, S5 R Bon | 528 8 Qe
HHEE, SeV Rl #onT LA 35 fie 2 IRF3 i B iR 1k , id %
ik NSP16 2 1] LA 0] SeV 755 IRF3 BERR
£ (P<<0.01), {H it % ik NSP9 & FI X SeV 5 5
IRF3 R Ak 50 A7 S 25 B Wi (18] 8A~D)

3 it

PDCoV J& T2k H ek 2B, T A8
AR BE SR I, A — A P A IE 4 RNA 8,
AT AFEAT 3% b 51 DAIE TS Sk =5 9 B8 Jigg 3 e g 1
PDCoV X E B LK FiTIE , AR ER M,
HH S5RmAT ISR S8 15 Yk E o R 5%
i IR A B 4y IR s L T H R 1 & 5 i
R FERIPE R G R RS2 AP e R AR
Yy RN ] e () — 3 43 o 4 BB Y i R 1
BRI IR A R A = o N R S S VAR
T, 77 A IEN- T W28, 57 AR A 7 IR e i 28—
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BRI H B Z S PDCoV 1 R b AL E T A
BARIT 259, NI, IR AR R PDCoV 516 E e K f
B IEN- T R A& HAT BB

S BR s B D 4 I I A T 22 o SR e R 4 o)
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Figure 6 Effect of NSP16 on mRNA levels of key signalling factors on the RLRs signalling pathway

A~E:NSP16 & & # % /& RIG- | (A) MDA5(B) MAVS(C).TBK1(D).IRF3(E)mRNA & # 5 K-F, *.P<0.05;ns: L % £ ¢,

A—E : Transcriptional levels of RIG-T (A),MDA5 (B),MAVS (C),TBK1 (D),and IRF3 (E) mRNA after transfection with NSP16 protein.* . P<<

0.05;ns;no significant difference.
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Figure 7 Effect of NSP16 on the expression level of key signalling proteins on RLRs signalling pathway

A:NSP16 % @ 45 4 /& RLRs 13 % i@ % & X 4815 5 & & & ik K -F 49 Western-blot 4 7] ;B~F:RIG- 1 (B) . MDA5(C) MAVS(D).TBK1(E).IRF3
(F)% & ) Western-blot 4 & B 547 , *.P<0.05;%%.P<<0.01;ns: L %% £ 7,

A:Western—blot detection of the expression level of each key signalling protein in the RLRs signalling pathway after transfection with NSP16 protein ;

B—F:Grey scale analysis of Western—blot bands for RIG- T (B),MDA5 (C),MAVS (D),TBK1 (E),and IRF3 (F) proteins.*: P<<0.05 ;%% . P<<

0.01 ;ns:no significant difference.
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Figure 8 Effect of PDCoV non-structural proteins on SeV-induced IRF3 phosphorylation
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Western—blot # ) (C)Fe & & E 547 (D), *%.P<0.0l;ns;: L B F £ 7,

A—B:Western—blot detection (A) and grey scale analysis of bands (B) of IRF3 phosphorylation level after overexpression of NSP9 protein ; C—D .

Western—blot detection (C) and grey scale analysis of bands (D) of IRF3 phosphorylation level after overexpression of NSP16 protein.**; P<<0.01 ;

ns :no significant difference.
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