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AKX %& & 3 (NLRP3) X JE ) 4R & NOD # % 4R (NOD-like receptor, NLRs) K74 T & & i, 4z X
PR R0 R A K, B ATHE 6 NLRP3 KuE Mkabab 3l ke sm T B, #mik R AT K
KIER L. 42 BVDV Erns & @ /£ BVDV B R F L KER I FAH S RFEE. [Fix]l Hi

— %K% Ems & & xF BVDV & 3% NLRP3 JUE MRIF L it BT 69 %k, #1327 BVDV Erns
&8 6 A AL ik pCMV-HA-Erns, it 1%k BVDV Erns & @, 42 BVDV & % 40/ + NLRP3
KIEDRLE 5 [F LR BR & & B (caspase-1). A T 48 X 3¢ 5 4% & & (apoptosis-associated speck-like
protein, ASC)#= NLRP3]. IL-1B # mRNA 4 FK-FF&E LEKF, AABIEATHT XE
(gasdermin D, GSDMD)#) A B & 32 =& & 3 b tF 5L, F18 i 4248 B 480 2 2 3 Hu(bovine testis, BT)
m el R ILA BT @i M B te L, AS#T Ems &A@ #F BT @t A mietc. [4X]
Erns & @ 6% 2 % 7|4 NLRP3 X JE MREALit @i E caspase-1, E4L4) caspase-1 —7 @ +7%)
GSDMD, &A%t 4) GSDMD-N 3 J & BT @0 R ILF, BN EH, #5 BT @K 4
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Erns glycoprotein of bovine viral diarrhea virus activates
NLRP3 inflammasome to induce pyroptosis
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Abstract: [Objective] Bovine viral diarrhea virus (BVDV) is the key pathogen that causes bovine
viral diarrhea-mucosal disease. The structural protein Erns of BVDV can weaken the host immune
defense at the initial stage of virus infection and induce an inflammatory response in cattle.
Nucleotide-binding oligomerization domain (NOD)-like receptor (NLR) family pyrin
domain-containing protein 3 (NLRP3) inflammasome is an important member of the NLR family,
regulating the occurrence and development of inflammatory diseases. The activated NLRP3
inflammasome can cause pyroptosis of host cells, thereby inducing cascading inflammatory
responses. However, the molecular mechanism of the Ern protein in inducing an inflammatory
response in BVDV infection remains unclear. [Methods] To explore the effect of Erns protein on
the NLRP3 inflammasome-induced pyroptosis during BVDV infection, we constructed a
eukaryotic expression plasmid pCMV-HA-Erms to overexpress the Ern protein of BVDV. The
mRNA and protein levels of cysteine-dependent aspartate-specific protease 1 (caspase-1),
apoptosis-associated speck-like protein containing CARD (ASC), NLRP3, and interleukin-1 beta
(IL-1B) in BVDV-infected cells were determined. The gene expression and cleavage of gasdermin
D (GSDMD) were examined. Furthermore, electron microscopy was employed to observe the
bovine testis (BT) cells and examine the pyroptosis. [Results] The Erns protein significantly
activated the NLRP3 inflammasome and caspase-1. The activated caspase-1 cleaved GSDMD to
produce active GSDMD-N and create holes on the BT cell membrane for the contents releasing,
thereby inducing pyroptosis. Furthermore, the activated caspase-1 cut pro-IL-1B to produce
activated IL-1P in the BT cell supernatant. [Conclusion] We systematically analyze the role of
BVDYV Erns protein in activating NLRP3 inflammasome to mediate pyroptosis, which is vital for
the development of vaccines and therapeutic drugs for the prevention of BVDV.
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A= w1 PR TS O B AR e Rk R TS A
(bovine viral diarrhea virus, BVDV)5 | i —FilfE
PRAEAR S A H ZFE R sE AL UL, im PR 283
PR R, WETE . THALTE R & R S RAE U,
PR AR AR AR, AR T E R
AR R, TRAIRSE BVDV ARG 55
FRHLEE, R Tz R 57597 . Ems A X
FRIENLEE 1 B0, J& TN e s b, ook
B, Erns RERLTATS LN RNA AL, AI7E
I BRI ) 55 15 R A SR B A . AR SEEG
HIIFSE R, Ems RBISIIE BVDV &R GL4ifif
() NF-xB {5 5 i, 3R R Y= A:P)
NLRP3 48 /MAE: NLRs FWEE LG, Al
“SERES, AR REENE, RS ARIE K,
PER RAEME A DR 1) & ST, NI L
XK, TNBRIFTR (hepatitis C virus, HCV)BERE L
1% NLRP3, dEifiig 4T, SRR RH
TR, 75 R BITOR 4 9 E ™) R4 BVDV
Erns H[17F BVDV J&YL i #& P BB A% NLRP3
RAE/METETTS R AMIEET-? EETM AT,
HAHFSE LL“Erns-NLRP3 445E/ M-l fa Tk
FEEZE, M Erns MRS BVDV BYL RS
NLRP3 S/ M- AR T4, hite—2
fFAT BVDV 8y 5 2 ARAE S AL B AL HT LA -

1 S

1.1 EFERFREE

BVDV ZD-2018 &bk, 42240 (bovine
testis, BT cell)Fl 293T 4 fifd th A 5L 3G = R 17, i
R B R & AR iR 58] Lipofectamine LTX
with PLUS. [ /f marker (475 26616) I H
Invitrogen Al 5 BIUFBR poly 1:C . HA (175
H3663) . Myc R I 5w B BT ik (98 5
SAB4200742) . GSDMD £ v B Hi 1k (18 5
G7422). NLRP3 R EEHIA(AMAB90569)

H Sigma /AFl; caspase-1 ZE wEPIA(TRS
E2Z1C). IL-1p RZ kSR (TT 5 D3U3E).
HRP/FITC #ric e bt B 1gG £ 5 F& $1 1K
(SA00001-19 F1 SA00014-3)1k 2 HRP/TRITC #x
PR 1gG ZrEIUA(GTS SA00001-2 F1
SA00003-2) F 5 = J8 A= M) EARAT BRZA F o
Ems HARZwEPUAR LIS AH, S 1M
Xho T BRHGilPENDIEE . T4 DNA %42 H NEB
/3l ; KOD Plus Neo = P ELIE F RS54 Al

PG E AR (ABI 7500 real-time PCR),
Applied Biosystems /A F]; PCR {¥(Labcycler 5
51, Eppendorf 2\ ] ; H & 406 O it
(Nanodrop one %5y H FEBK C /R (H E)H A
Tl ; EEFRIL(RT600), Biometra 2Tl & FIHLVK
U(DYY-6D), dtais—AWEHARA R ; BER
BAGAE (ZF-288), 1A ER A PR vl
1.2 5|¥&it

4 BVDV ZD-2018 Bikk 4 FE R F 51,
Wit Erns BB S-S, £ L Rt
S5 Si 1A Xno 1EGYIN (R 1 T RIZ%kAR
78), M4 NCBI H 2 23041 9 245 NLRP3.ASC .
caspase-1. IL-15 il GSDMD-N #31 qRT-PCR 5|
Y1, S9N 1 fos.
1.3 EE 1

FEHL BVDV ZD-2018 Ei#K 1) RNA, 355 A
cDNA, 8 1.2 it i5|49), #17 Erns JEH
P43, 38 B BRI F UK RS Erns R Y
K, gtk Erns BER 7, #4244k Erns
PCR ¥ 5 pMDI19-T simple i%4%, &% Y%
U NBRAZ 540 DHS o, PEBAR ISR T LB )
IREEFREE, P4 Erns JEH 741 .
14 ERRERNWESESE

PRI 1.3 WP PHME R M E AR, 5 EAZRK
R pCMV 439 T S 1 #1 Xho T BUEYT, 35
B RE e PR T A U D) 2 15 B, RSB

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



4274

LI Yuan et al. | Acta Microbiologica Snica, 2023, 63(11)

*1 SHF5
Table 1 Primer sequences
Genes Sequences (5'—3") Accession No.
Erns F: TCGGGCCATGGAGGCCGAGAACATAACACAAT KC695814.1
R: CGCCTCGAGTTATGCATATGCCCCAAACCATGTCTTACTCT
NLRP3 F: AAGAAGCTCTGGTTGGTCAGTTGC NM_001102219.1

R: GGAATGGTTGGTGCTCAGGACAG
ASC F: AGAGGAGCAGTACCAGGCAGTG
R: CCAGGTCGTCCACCAGGTAGG
F: GCTTGCATCTTCAGGACCAGGAG
R: CAACATCAGCTCCGTCTCTTCTGG
IL-15 F: ATGAAGAGCTGCATCCAACACCTG
R: ACCGACACCACCTGCCTGAAG

caspase-1

GSDMD-N F: ACCATCCTGTACGCCTCTGAGAC
R: ACCAGTGCCTCGTGCTCCAG
p-Actin F: GCCAACCGTGAGAAGATGAC

R: AGGCATACAGGGACAGCACA

NM_174730.2

XM_002692921.5

NM_174093.1

XM_019973629.1

BT030480.1

The underscore represents the restriction enzyme cutting site.

Erns 2 [H =9 F1 pCMV 24874, 16 °CRl k%
%, K- ik EIZ A0 DHSo, HREL
BB, JEfF PCR %2, Hl&LHNER
pCMV-HA-Erns .,  pCMV-Myc-NLRP3  #l
pCMV-Myc-ASC E# ik ﬁ*‘ﬁ%?ﬁ Hi A
WA . FI A Lip3000 % 4Ll F% 1.0 pg
pCMV-HA-Erns $% 4% BT 41 fifd, # Erns [ 3%
ik [FEPEE 0.5, 1.0 A1 1.5 pg 1Y pCMV-HA-Erns
e BT 20 7R s OB E oA, i — 20 %
Erns A3 #2355+ NLRP3 45 /IMA K 4 i A2 TR
20, B 1.0 pg pCMV-HA-Erns (ASHF 544 ) A1
1.0 pg pPCMV-Myc-NLRP3 ELI% 23k ik (3256 =
HrIF LYY 293T 41, 1.0 pg pCMV-HA-Erns
(RHFFERENAT 1 pg pPCMV-Myc-ASC EA%F 1A
JERE (S 56 2 B AL ) 4 293 T 4 it , 23 AT Erns
5 NLRP3 1 ASC [ 3E5E i .
1.5 [EEfERENEREM
pCMV-HA-Erns ¥4 BT 4iifif, >RAA#E%
P ¢ 1% (indirect immunofluorescence technique,
IFA) % 5E Erns iR u /M1 Erns 78 41IE P A 2 N7
TG, AR RSN . Y48 hn, L
BigRW, FAJCH PBS TEVESLZ4NM0; ALIMA

<l actamicro@im.ac.cn, & 010-64807516

200 puL TR 1Y) 4% 2 A, = iRAEH 30 min,
7+ g, HJCH PBS WBUEZ4NM; AFLIMA
200 uL #JEFE M 0.2% Triton X-100, =4
10 min; LA 200 pL Triton X-100 (0.2%),
FIRAEH 10 min; ¥ 5 Ers B2 PR (1:150)
1 57 i R 2% St &K (fluorescein isothiocyanate,
FITC)fric i Hdi Bl 1gG £ va Bebiik(1:200), i
T HOEIE R A B A EE Erns 1334
FET 293T 4K AR IR NLRP3 F1 ASC 1Y
FEPE, 2E8E 293T 447115 . pCMV-HA-Erns
Ml pCMV-NLRP It % Jv 293T 4 Jif§ ,
pCMV-HA-Erns Hl pCMV-Myc-ASC %4 293T
YA, 48 h SR AR A HEA T [ 22 o SR TFA
Kl Erns 215 NLRP3, #1 Erns & [15 ASC
PN, o TR QR ErhRss, Hi
pCMV—MyC—NLRP3 1 pCMV-Myc-ASC E
IEFRLIIARZE & Myc, pCMV-Myc-NLRP3 H.A%
FIRFORLAIARZE S HA, 2 5IIA Myc Fil HA |
LA BT LA (1:100), TRITC ., FITC #RiCHY IgG
St BZ TR (1:200), 4T Myc F1 HA 1Y
DAL WA HOL IR AL B MBS BVDV C
B 15 RAE/IMAZH 4 NLRP3 1 ASC BYILE N7 .
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1.6 qRT-PCR # ] mRNA 3%k

BT ifiif 4% pCMV-HA-Erns, LIAREEG 40
P A Gl s TR 20 i Sk BF VR T RE, B B LS
RNA, I #5345 J cDNA. L B-Actin N Z:,
R QRT-PCRAGIN AR AE/ MAAH 3T mRNA Fe
Ko R 27951148 mRNA AN R .
1.7 Western blotting 1M & B3R &K F

BT i 4 pCMV-HA-Ems Ji5, BN
SV T, TC 2 VR AR IS , IR ER IR AR
HEATHLUK s HIKEE RS, BEIB ] 0.5%I i
FLEEWCE A AR BB —dt, 37 °CYEM 1 h,
1 iR £6 it Vi 2% wh & (phosphate  tween buffer,
PBST) M ; fil A 5% i L 8 1 B i 4 Ak
Yyl (horseradish peroxidase, HRP)FRric 1L ZE 4T
FU/R 1gG AR, |IRAE T 1 h, 1xPBST
e B AT B 9R AU 4k 2% & O (enhanced
chemiluminescence, ECL) & {4, RAEREZ.
1.8 fig BX % & IR Bt i 38 (enzyme-linked
immunosorbent assay, ELISA)# M 48 p8
ERIL-1p S E

W AERE Y p)CMV-HA-Erns . 25 GOk BT 41
ffl g R Ay BT 4008 B3 . @il ELISA
R S I A B3 IL-18 B3, AL
FIA 50 uL ARUESH B, , 37 °CIY 30 min;
Fe RN, PEGT-H G BALANA 50 nL BEA
37 °CJz i 30 min; PEETAR s BEFLSE/E A 50 uL
RAAF A FS50 L 65 B, BERINEY, =
TEEEVE T 20 min; AEFLAIIAZ W 50 pL;
TE 25 FL ODyso WOLEME
1.9 B EMNEMEET

BT 4 BILA&ZE 0%, Y& K
(multiplicity of infection, MOI)=1 YL E 1)
BVDV /&G4, Y5 12 hF124 h, WdR4n
MuREA, 1.0 ng pCMV-HA-Erns ¥ 3% BT 4iijits,
W ARG 12 h F1 24 h ANIEREAS, TCTEwERRER
2% M (phosphate buffered solution, PBS)#iyjEH

4, A 2.5%. pH{E 7.2 B9, 4 °C
It 7 FRZ A 5 ] pH {H 7.2 #9 PBS Mz
YL, 2 BRI 50% . 70%F1 90%3He FE 1 2. B
K1, FATKOEERK 3 ;s IMATCK B
BT =11 PIRA W E R 15 min, SREHINALE
AT BEE R 15 min; KBRS A-20 °CUKFI A TR
30 min, HLA ES 2030 U4 T4 (HITACHI)
THERESD 4 hy AT LRcE, AT ROk
HEEERS G L, [ E 010 7Y 521 5195 i
{C(HITACHD)EAE i R T E b — 2 4 @5 i@
S LR A T A4 U R T A SR
1.10 28 A8 5E S48 MR 7 = (cell counting
kit-8, CCK8) A 46 M 4 i J&E 14

TEEH 20 M B OR G Y Jookn) | 5 e os i
B0 M A (B Y pCMV JE KL ) I BE Y
pCMV-HA-Erns () BT AR I0 24, A FEAE
6 MEE AL, #YL 6 h 5 LM E A B IR
WEEAMT, BALIMAS 10% CCK-8 By 58455
Ak, BIEEFFETE 1 h; WERFL ODasoo
.11 HESIT RO

K Graphpad Prism 5.0 4+ i) BRI R
253 M7 (one-way  ANOVA)J7 12 % B4k 647 45 3
8T, P<0.05 FnERRBEC), P<0.01 £nzE
S B (), P<0.001 FRZEFEEF), T
#2557 H NS IR (not significant)

2 ZERE54

2.1 pCMV-HA-Erns (1954 F

L BVDV & RNA B %5771 ¢cDNA Ky
B, FIH#ITE514 PCR §73 BVDV Erns
W, ¥ Erns EHEwEEAKEBSRK
pCMV-HA, b RKIGHF B &z 840, R
PCR 7S EEA W, Erns i K/N 51—
B, 2120 750 bp (A 1A). R FH BRI 55 YL )7 Pk
BVDV Erns H.4% 3 5 R 430l 5% Y« BT 4 i F1

http://journals.im.ac.cn/actamicrocn
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293T 4 fitd, R IFA Il Western blotting J5 46
I Erns 7EZ0 M R IETEOL. TFA K45 R B
N, ¥Y: pCMV-HA-Ers 1 BT Z4HHE(& 1B)Al
293T (K 1D)E B R Stk e ud e, IEH
0 0T HR AR LRk B 5, SR H M 1315
ik, Western blotting ¥l 25 i g /s (Kl 1B,
1D), Erns 8 A€ BT 40Md A1 293T 21 g3 2
ik, RIEENIE AT KNG 25 ku, 5T
FHAF
2.2 Erns & NF-xB S BEHNEE
NUEE Erns AN NLRP3 44/ MA R
6, E5EX) Ems & FIRE TS 0G NF-xB {5553 %
AT T 0. ¥ pCMV-HA-Erns, pRL-TK N2
JERL AT pNF-kB-Luc %¢ 't 2 il 3k (K] Jifr 3 A e
BT 405, UL polyl:C ABHMEXTHR, &L Yudef] &

A B

) pCMV JSURE A B XS B, G 2 G 28 TG 1
g K 1C s, #5424 h J5, Erns &6
i E WS NF-xB {5 538 1.
2.3 NLRP3 ZAE/MNAFEX 7 FRIRIEE
W qRT-PCR il NLRP3 #AE/MAL 4
(NLRP3 . ASC il pro-caspase-1) & pro-IL-18
mRNA #4535k, G 2A Fos, 23515008
0.5.1.0 F1 1.5 ng pPCMV-HA-Erns pCMV-HA-Erns
By BT 40, R qRT-PCR J5 #4611 NLRP3
PAE/IMAZH 431 pro-1L-18 mRNA % 57K - (728
ko G559 W n NLRP3 S AE/IMAZH 43 Fil pro-1L-18
) mRNA %% 5K -5 pCMV-HA-Erns 4% 5]
SEIEAOC UNE 2A PR, e Z3% 4 p)CMV-HA-Erms
EEYLFIEN 1.0 pg, Erns 85 (A7) 35805 NLRP3
P/ MALH ST FN pro-IL-18 1 mRNA #5555,

BT cells

bp

2000

1 000
750
500

250

100 100 pm

pCMV-Erns

293T cells

Mock

activity (fold change)

NF-xB relative dual-luciferase

100 pm

pCMV-Erns Mock M  Erns

A y
100, pun,

1 pCMV-HA-Erns B4 E K NF-xB {5 S B EHBIE ST

Figure 1

Identification of pCMV-HA-Erns and activation of NF-«B signaling pathway. A: Agarose gel

electrophoresis of Erns gene. B, D: IFA and Western blotting identification of pCMV-HA-Erns eukaryotic
expression vector transfected BT cells and 293T cells. D: Activation identification of NF-«xB signaling pathway.
NS: No difference; **: Significant difference (P<0.01); ***: Significant difference (P<0.001).

<l actamicro@im.ac.cn, & 010-64807516



S | AR, 2023, 63(11)

4277

>

[==0.5 pg Kok

NLRP3

Relative expression level of

Relative expression level of
pro-caspase-1

B 3
S ’V Kok s 2.0 |' sk
= — = —
> T o T
5<1 3
4 0 0.5
ks £
Q o)
©x 0 ~ 0.0
Qo Qo
S e
TS TS
@) @)
N <

Relative expression level of

1.0 ug ok

Relative expression level of

) 6 " gtk = 8 " ok

° °

o g oo Q

532 5K,

S - 2

b} 8

v 0 g 0

K 4 o S
@i\'@& Q&x@&
& &
Q Q

2 NLRP3 ZAE/NMEEX 2T B mRNA 5 RKF 51

Figure 2 Detection of transcription of NLRP3 inflammasome-associated molecules. A: BT cells transfected
with pCMV-HA-Erns recombinant plasmid at doses of 0.5, 1.0, and 1.5 pg, NLRP3, ASC, pro-caspase-1, and
pro-IL-18 mRNA transcript levels, respectively. B: Analysis of NLRP3, ASC, pro-caspase-1, and pro-IL-1f
mRNA transcript levels at doses of 1.0 pg. NS: No difference; **: Difference (P<0.05); **: Significant
difference (P<0.01); ***: Significant difference (P<0.001).

Western blotting £l NLRP3 #AE/IMAL
41 pro-IL-1B il IL-1B £5 FI AR XK, Wi
3A 7N, Erns BEREHEG NLRP3 R4E/MA, 5l
2 NLRP3 SAE/MALH 73 19 28 K-/ E T it
#h, pro-caspase-1 KAVIH|, 2xLh P20 iEHEIE

S AFLE( 3B), pro-IL-1B GBI A 5 1
1 IL-1B (K&l 3C).
2.4 Erns 5 NLRP3 Z&E/MA4E 53 78 LA AR
R BRI AT

293T I RAR B NLRP3 Fl ASC, FFLA
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A ST e S 90 25 A A %) NLRP3 Al ASC 1Y
EAZFRIRORL, ¥4 293T 4/, KA Western
blotting J7 ¥4 NLRP3 Fl ASC 7E 293T 4 it
Mk AN 4A flf7s ,NLRP3 1 ASC #47E 293T
YR A AR IR . AT Erns BRI RISORE /MA
HoZEEGAAEMEERXR, 2505
pCMV-HA-Ems 5 pCMV-Myc-NLRP3/pCMV-Myc-
ASC L5 YL 293T 4fiffd, 38 PR A B s
WML Ems 5 NLRP3/ASC 7L @ MiiE . 45
R, Ems H15 NLRP3 fll ASC fifEdte
Hi(E 4B, 4C),
2.5 GSDMD BIFRiL. SENSTIEHEN
GSDMD {EALIF I #EIE L GSDMD-N i
SR A AR T R E 2R AR . K pPCMV-HA-Erns
e BT 4L, 435RH qRT-PCR F1 Western
blotting J5 A5 GSDMD F%E 5% . £ IK.

N &
NLRP3
T— —
pro-caspase-1 L —
Caspase-1 p20
-
ASC
pro-IL-1B C
R
IL-1B ——
B-actin | <

[El3 NLRP3 KAE/MAESHIERRIE
Figure 3

WA LTS Ol B SA . 5B fis, FEyk
pCMV-HA-Erns /& , GSDMD F) mRNA #% 55K
il GSDMD R [FREKF- 2 BTt [FaT,
Western blotting ¥l 258 75, GSDMD & 4= 5
YI, # T GSDMD-N il GSDMD-C (&l
50).

26 HHRETHHBEBEREIERLRE
IL-1p B94&:M

BVDV E4LJ5 ) BT 20 i %) o e I 22 45 3 1.
7N, BT 44 BVDV 12 h #i1 24 h J5, 4ijf

T BB B AL, v LS 3 B I i) 40 it S 63 455
MAMET R LN 6A ). FUETRE
Erns 151219 BT AT, 2t 4594 i 5
273235 Ems &1 12 h #124 h )5, BT 4Hif
B A RS 5 45 S AR T 1 R A . S5 IR B IR
Ik Ems E M5, BT 40 IESTE 05 &Lk

“i\\)
pro-caspase-1 (ca. 45 kDa)
Caspase-1 (ca. 35 kDa)
Caspase-1 p20 (ca. 20 kDa)

o~
W
* NNl
W &

“ l<— pro-1L-1p (ca. 35 kDa)

< IL-1B (ca. 17 kDa)

KA K pro-IL-1p 0 pro-caspase-1 BIH]E| 53 #fr

Protein expression analysis of NLRP3 inflammasome components and cleavage analysis of

pro-IL-1P and pro-caspase-1. A: The protein levels of NLRP3 inflammasome components, pro-IL-1B and IL-1p.
B: Cleavage of pro-caspase-1. C: Cleavage of pro-caspase-1.
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A Anti-Myc Anti-Myc
& g
A °’$&w°’&{ PUL o M’%SC
A& - \5_6 N -
kDa W C}h QC}I\ N\OQ kDa @%‘ C“\ (}j\ @0
170 —=
100 — - — 100 —
70 — : 70
55 — 55 —
40 — 40 71 - c—— —
35 — 35 —
B Anti-HA Anti-Myc DAPI Merge
&
=2
i
z )
ES
=
+
£
Ha
< &
=

C Anti-HA Anti-Myc DAPI Merge

4 Erns 5 NLRP3 SGE/MALE S FEARRE P AL E 4L 53 47

Figure 4 Co-localization analysis of Erns and NLRP3 inflammasome components in cells. A: Expression of
NLRP3 and ASC in 293T cells after transfection of pCMV-Myc-NLRP3 and pCMV-Myc-ASC. B:
Co-localization of Erns protein and NLRP3. C: Co-localization of Erns protein and ASC.
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Figure 5 Expression, activation and cleavage detection of GSDMD. A: mRNA expression analysis of
GSDMD. B: Protein expression analysis of GSDMD. C: Cleavage analysis of GSDMD. NS: No difference; ***:
Significant difference (P<0.001).
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Figure 6 Analysis of cell viability and IL-1B3. A: Dynamic observation of pyroptosis induced by Erns protein
and BVDV at 0, 12 and 24 h. B: Analysis of the expression level of IL-1B. C: Detection of cell viability. **:
Difference (P<0.05); **: Significant difference (P<0.01); ***: Significant difference (P<0.001).
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