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Porcine epidemic diarrhea virus inhibits cellular apoptosis via
their accessory protein

WANG Chen-Yang'? Sl Fu-Sheng®® YU Rui-Song®® XIE Chun-Fang?®
DONG Shi-Juan®®  SONG Zeng-Fu' LI Zhen™?

1 National Demonstration Center for Experimental Fisheries Science Education (Shanghai Ocean University),
Shanghai 201306, China

2 Institute of Animal Husbandry & Veterinary Science, Shanghai Academy of Agricultural Sciences,
Shanghai 201106, China

3 Shanghai Key Laboratory of Agricultural Genetics and Breeding, Shanghai 201106, China

Abstract: [Background] orf3 is located between the s and e genes of porcine epidemic diarrhea virus
(PEDV) genome. It is the only accessory gene found in PEDV and encodes the ORF3 protein. Our earlier
study showed that the ORF3 protein might has an effect on cell apoptosis induced by PEDV infection.
[Objective] To study the virulence mechanism of ORF3 protein in the process of PEDV infection and
replication. [Methods] Vero cells were infected with 3 different PEDVs, namely rDR13*-AORF3 (with
orf3 deleted from the genome), DR13-ORF3*" (with a N-terminal 92 aa truncated orf3) and
rDR13*-ORF3" (with full length orf3). We observed cell pathogenic effect (CPE). Then different
methods such as live cell imager, flow cytometry, TUNEL assay were used for apoptosis analysis of the
cells at different time points of infection. Analysis of major apoptosis-related protein such as the cleaved
Caspase-3 was also carried out by Western blotting in PEDV-infected cells. Finally, transcriptome
sequencing was used to study the differential expression genes within the cells infected by the different
viruses. Transcriptome results were further verified by real-time PCR. [Results] rDR13*-AORF3 induced
more CPEs in the infected cells than the other two viruses. Dynamic observation results of live cell imager
showed all the three viruses induced obvious apoptosis in the infected cells. However, higher apoptotic
level was detected in the cells infected with rDR13*"-AORF3 than the cells infected by the other two
viruses (P<0.05). The flow cytometry also checked the apoptotic difference with the cells infected with the
viruses: higher proportion of apoptotic cells among the cells infected with rDR13*-AORF3. The result was
further confirmed by terminal deoxynucleotidyl transferase (TDT)-mediated dUTP nick end labeling
(TUNEL) staining. There are more TUNEL staining cells among the cells infected with rDR13*"-AORF3
than the cells infected by the other two viruses. The result of Western blotting showed rDR13*-ORF3"!
can inhibit Caspase-3 activation in the infected cells. Transcriptome analysis found there was a
significantly higher-level heat shock 70 kD protein 1B (HSP70) transcription in cells infected with
rDR13*-ORF3"" than in the cells infected with rDR13*"-AORF3. Real-time PCR showed the expression of
HSP70 in cells infected by rDR13*"-ORF3"" was higher than that of rDR13*"-AORF3. [Conclusion] ORF3
protein inhibited cellular apoptosis induced by porcine epidemic diarrhea virus infection. The effect may
be through inhibition of Caspase-3 activation (cleavage) or promotion of HSP70 expression.

Keywords: Porcine epidemic diarrhea virus, Accessory ORF3 protein, Function, Inhibition, Apoptosis

¥ AT 8 75 9% 7 (porcine  epidemic diarrhea
virus, PEDV)JZ H Hir g 4t 53558 1 22 1
B IRARZ —. M 2010 4EFFLG, RIS R
o R R, AR E T E A S TR .
PEDV (W4, Fenl et h o S80™ &=
W5 BAKRZET- ", PEDV & Tk i h} o i

WREE, E—f KR aBRE, HAa2% 28 kb
F AR IESE RNA JERZL, ] gt 5 4 il i 2 5
Fi(pp)la F1 pplab. H55(S). M@ 1(ORF3). {2
JEE(E) . BE(M)FIEZASE(N)ER o

orf3 fii F PEDV JHHH s HHE e KEZ
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224 NRESLFRY K 25 KD B A, {HRTEE W 40
i35 351 PEDV HVZ LR 25 5 & A 49-51 MEZ TR
e s SEEINRALTE 274 AZTFIRAL,
AN 92 AN EIERRANH) A SRR ORF3
B, B ORF3™, HEAFZIE M BEvk Ho i g g
) J& 59 % M DR13 (A WF %58 h @ & M
DR13-ORF3™), 75— MY orfd ZAF KL/ T
PEDV 85-7 fil AVCT12 #fH, #EH: 54 30 %
HRRR B, FEFE N ORF3 & F7EH: N il
T 70 ERAEEOl P Bk orf3 AUEFAMY B bR
AT Seik s

A SCHkAE PEDV 8L 5 ZE RSN R Y 4 ] 15
ST A% EY, Caspase-3 55 PEDV
BRI T S1 LS IA T YR R S AN
PTG 1 WA SCERIGE , BRET G Jead R
5 ORF3 & UM A i T3 ), 7E A5
WA R4 R [H orf3 (Y EE 4] PEDV Frifkf 1) ORF3
EARENFE O, LB orf3 TR ERT
SR B AR R TR I SR IR Y A
IEHEN ORF3 2 F1X}F PEDV JEY 5 40 IR 250
TSN o AWEFEH R4 3 R[] orf3 i p (1Y
PEDV J&ULAM, Rk, WNGAMAE .
AANEA . DNA WiZdpY JFA7 A Sk ic 72 [terminal
deoxynucleotidyl transferase (TDT)-mediated dUTP
nick end labeling, TUNEL]FI%% 5% 2 50 Hr & 0F 5
ORF3 H I iRa - A TR K R
1 bRk
1.1 w8
111 5 HEHk

N S B 2 i (Vero) . PEDV DR13 55tk
(GenBank %55}y JQ023162) . A PEDV DR13 55
BEFR(GenBank & 5% 50 JQ023162) 4, orf3 ik
JyE 4l PEDV rDR13*-AORF3 I orf3 # PEDV
DR13 5% # #k orf3 (ORF3™) %% T 41 PEDV
rDR13™-ORF3"™, AL by, HAEAK
ROy 27 3CHR[10]

112 EFZRXFIF0MNF

FITC Annexin V Apoptosis Detection Kit I, BD
oAl WAEEAMmME, Rk EAEMARA
H); BT GAPDH, DAPI il Alexa Flour 647 ¥ric F-
it 196, AR ARAEVMHARARTUEAHF]; &
Pt PEDV S [ 19G Flfehit ORF3 19G L5 = i
175 Alexa Flour 594 Fric “Fhife 19G, PR iR
B A R/ 7] ; Cleaved Caspase-3(Aspl75)(5A1E)
Rabbit mAb, Cell Signaling Technology 2\ #]; HRP
FRiciIEdL R 196, A TAY TR RO A
FRZAH]; TUNEL iR70 &, M atilmEse L Rk Ech
FR/\H]; Eastep® Super & RNA #BGRF &, i
& A LA IR A F]

IEEBMEE, KR ZEISS Ad]; i,
Nikon Corporation A ] ; Ji=CAfi{, BD 2AH];
R RGN, BioTek 2Arl; 4= H b4t
1%, Nexcelom Z2\w]; BERCHLIKAL . ~F 5 AL,
Bio-Rad /AF]; ChemiScope 6200T mif%1%, Clinx
Pl AR A A
1.2 Hi
121 REREEWRMMERT

Vero 4Lk 1.5x10°4~/mL (%5 EEH:RN T 6 FL
M, CO, Ki 346 37 °C i 3% 24 h; i #
rDR13*-AORF3. DR13-ORF3™ fil rDR13*-ORF3""
DR 58 % (multiplicity of infection, MOI)Jy 0.5 Jgk
Yt Vero 4L, 37 °CULS 1 h G FReriefhik, PBS
Pk 2 Wk, HLINA 2 mL DMEM }555i kel o5
24 h; BT WEIERERIE .

1.2.2  ®IEZWF(immunofluorescence, IFA)

Vero ZHfILL 1.5%x10°AN/mL f4 4 i 25 1 b T
&R |, CO, 155744 37 °C H53% 24 h; PEDV 5
rDR13™-AORF3 DR13-ORF3* HI  PEDV
rDR13*-ORF3™ X MOI 2} 1 F10.5 &% Veero 4ifif1 ,
37 °C WM 1 h G SR rademiil, PBSYE 2K, 1AL
JIA 2 mL DMEM 55 FR IR ARSERE 55 24 h 5 e o
otre HARLER: PBS Uk 2 Ik, H 4% RHPEEE
YL %2 15 min, PBS{E3 WK, AFLINA 200 pL 0.1%

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



TIRIASE: FETRA TR TS 15 2o R T 2 il 240 g o

2487

Triton X-100, 15 min 5% 0.1% Triton X-100, PL¥}
IR (5%F 1) e LU, AHFLAIA 200 pl B PR E
IREA 1 hy Liedi S & A 19G (1:200)5 %47t ORF3
ZHH—Pi(1:50)ZE=RBEE 1 h, % 0.1% nhif-20
() PBS ¥ 3 ¥; LA Alexa Flour 594 #1ric F4i %k 19G
(1:50)=%, Alexa Flour 647 Fric B1112EHi % 19G (1:14)
JZHiWFE 1 h, PBST ¥ 3%, F DAPI (1:1 000)
YA, WIRFIFE 15 min, PBSUE3 K, BEEZ
AR DAPL, FIRGEKERDE 1 Ik, Bedekimmysh
gy, MEOCKTRE R, PO6RMEE N WETFRE
KI5
1.2.3 EHAER &

£ 96 fLARH Y 90%fl & Vero 4t i b RD
rDR13*-ORF3", DR13-ORF3™ # rDR13-AORF3
(MOI % 0.1), I Annexin V-FITC/PI 4¥RI{E 8,
16, 24, 32, 40, 48 #1 56 hours post infection
(h.p.i) ATt T BAK Bk . FEdERh 5 5
A, LA Annexin V-FITC/PI R
WL BIFRCA SO (Annexin V- FHTE)EK
ZIEOE(PI FAME)AIML, JForslE T G 2
B SR A Gene 5 AU TS, FEMAH,
RERIC I AN B3 2 R IEFAF TG 5 AR IE b ek
PG AR 53 2 R R T AR IC L e
JCRYAN LB 5 S IRAE s B WE SRR 4
PR U Sy i A R T
1.2.4 SRHREAR

Vero ZifiLL 1.5x10° AN/mL B4 % i 3 b T
6 fLi, CO, #3248 37 °C Kidk 24 h; J§#
rDR13*-AORF3 DR13-ORF3" fI  PEDV
rDR13*-ORF3" L MOI 2} 5 &3 Vero 4iififs, 37 °C
W 1 h JE SR REEE R, PBS Uk 2 K, AALINA
2 mL DMEM WG 57 s 43 HI7E 18 h Tl 24 h 2% 11 J&
e, JEEEHAL, MR, A 100 pL Binding
buffer B4 ; A 5 ub AnnexinV-FITC Al
5 pL MUERBEPIEAT, Z=ilEE 15 min, H7
RS ARSI

1.2.5 TUNEL
J55 7 rDR13*-AORF3, DR13-ORF3*™ #f1 PEDV

rDR13*-ORF3" LA MOI & 3 JE# Vero 4ilfits, 37 °C
WeR 1 h S SRR EERERNR, PBS ¥ 2 1k, RALINA
2 mL DMEM #5551 ; Jike 24 h, Zagbkdy, il
TUNEL UEH P50 4R A TAab 3. 4% 2 R =
IR E 15 min, PBS ¥k 2 ¥k, 0.2% Triton X-100 =
IFE 5 min, PBS¥E2K, Dbt S ZHh—ht
(1:200)%7F 1 h, PBS#E 3K, Fridi IR A Alexa
Flour 594 FRic =415 (1:30), SRR A 1T T
& 1h, PBS¥E3 ¥k, DAPI (1:1 000)4ei%, HiEF
¥ 15 min, PBS {31k, WELZ AR DAPI, fi
FAXGZEKERE LIk, sEERmE D, FRJF4°C
WA, DL BAEE WS RAERIG.

BB T IES, DAPI Yz A, TUNEL 41
MR getanistta, PEDV S &Y tanizrt, 3 fh
PS4 TUNEL 3@ BRPER I T 40
BEHLITE 3 ANHLEF R TUNEL 2 0 B 20 i 5 i
™Y, SRR E S e, T A SRS
oA,
1.2.6 SDS-PAGE X Western blotting

Vero ZHfELL 1.5%10° AN/mL f4 4 i 25 5 e b T
6 fLH, CO, B4 37 °C Kidk 24 h; 5@
rDR13™-AORF3 DR13-ORF3* HI  PEDV
rDR13™-ORF3" L MOI & 0.1 &4 Vero 4,
37 °CWZH 1 h J5 3 BpHefill, PBSTE 21K, 4L
B 2 mL DMEM #5350, &4 48 h & ik Ab3i4n
JiE % 2 L RE A, EFT SDS-PAGE K¢ Western
blotting %l . SDS-PAGE Z5 W5l 1L 12 V fH
JEET#5% 65 min & PVDF i |, FEENFELL 10%
By e IR W5 ok B M5 h, i A — #it [cleaved
Caspase-3(Asp175)(5A1E) Rabbit mAb, 1:1 000 m{
GAPDH, 1:2000] 4 °C & 1t #%, TBST Ut 31X,
THI(HRP Fric i EHif 19G, 1:10 000)= i
1 h, TBST ¥4k, ECL {4, {2kt CCD AL
BRZGRRR .
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127 FFRAMNF
Vero 4ffal 1.5x10° N/mL (140 B 5 s e fp

6 fLAHL, CO, KiF4l 37 °C 153% 24 h; Jk#
rDR13*-AORF3 #I PEDV rDR13*-ORF3" [} MOI
k5 %YL Vero S, 37 °C W&t 1 h J5 3G R4 R
W, PBSUE2 W, HFLINA 2 mL DMEM Ki5RI,
YL 12 h &k AR 3 N HA, & Eastep®
Super & RNA #& B0 £ B AL PR i, $EHR
RNA, K& RNA i Z ) M 5L B A YR A BR A
Ay, TEREALE G St P 2R Z Ja AT )5
SLRfE.
128 WKHE= PCR

PN Tt PCR I Y RNA FE il 5 5% S 41
FERF AT RNA SRR RIAE S, —HAE-80 °C
UKFEIRAT, R E2AE TR TR (1) e fi A3 BR A
HATUOLE T PCR, R LM T 3 EK,
R A R HEw . Hd, PIgEREN
(GAPDH)RIB )2 qF2 (5-GTGAAGGCTGAGAA
CGGGAA-3) fll qrR2 (5'-AAATGAGCCCCAGCCT
TCTC-3"), ¥#47/=#°h 158 bp, HAHEH (Hsp70)
51#12 Fn (5-CATCAGCCAGAACAAGCGAG-3)
il Rn (5'-CCTGGTGATGGACGTGTAGAAG-3),
Pyt 142 bp. cDNA A SR b B B
10 %, PCR JZJi 1A% (20 pL): 2xMaster Mix 10 pL,
514 F 1514 R (10 pmol/L)4% 0.4 uL, Template

Mock rDR13*-ORF3™

B 1 7RE PEDV B4R 24 h SRR

(cDNA) 2 pL, ddH,0 7.2 pL. PCR J)w 444
95°C 3min; 95°C5s, 60°C30s, 454MEHF, ¥
WA S A T & o, M 72 °C F|
95 °C 50 s, ZJGfZ 60 °C 1 min, SRJ5 iR BT
EFFE 95 °C, #ETHE 0.3 °C R 15 s RE—F
M, FJ5 95 °C Fi4F4E 10s,
1.3 HEH

FANLIGHEA 3k, KA SPSS 19.0 X firfs
ARG, DL P<0.05 AZESASHFE
FE SR PR REAY 3 A

2 HR54W
21 HHRTER

Pl MOI 24 0.5 ) 3 ' PEDV /4% Vero 4ifs
24 h i a5 e B 5% 45 L At A A2 (cell
pathogenic effect, CPE), K 1 %55 B /R 8
rDR13*-AORF3 {2l 1355 4 B &2t rDR13*"-ORF3"
1 DR13-ORF3™ £, [Ah 3 Fii o AT AHIF] A3 1%
o, HEIRERR orf3 )5 5 e 7™ HH Y AN s A5 T RE &
ORF3 & M AL I T4 K
22 J&5E S EB ORF3 ZEHMRIL

BTN Eid CPE WIEBUZHH PEDV J&YLxt
B, AT R 5 A L PN B B R A R A
5. 37 PEDV J&Y Vero 4 fifd 24 h J5 4 11,
B EDSIERN PEDV S 2 [1#1 ORF3 11 FRiA .
GERBoR, YT 24 h PEDV S & 1 RETE A 1k

DR13-ORF3: rDR13"-AORF3

Figure 1 Cell pathogenic effect (CPE) in the cells infected with the viruses at 24 h.p.i.

TE: JREELL MOI 2 0.5 J&3% Vero i, UL 24 h J5 RAEE£(200x).
Note: The cells were infected by the viruses at an MOI of 0.5, and images were collected 24 hours after infection (200x).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



TIRIASE: FETRA TR TS 15 2o R T 2 il 240 g o

2489

PN A (A 2). B4k, B rDR13™-AORF3
G Y14h, ORF3 B I MLERREE BB YL Y AN i N =
K 3)o XEEZERLIESE 3 Bl aE REAS B L Ik
Vero 4.,

23 BEETERERAREAT SR

Bt 3 f PEDV (rDR13™-ORF3", DR13-ORF3™
F1 rDR13™-AORF3) 2L MOI Jy 0.1 &% Vero 41, 7E
JERY F5 AN ] I [ g 27 7908 A e £ ) %o 2 M 7
JECRIETS . BEE T RRSEAN) HE T o A,
5 rDR13"™-ORF3" #f{lt., rDR13*-AORF3 &L il
16 h JE R HIET- B AR (& 4A), FEEGYE 32 h i
FPIMEIIA T, FRERRGYS 48 h (181 4B); AR
AR FERERE & P, rDR13*-AORF3 J&4LJm 40 iR
YERRIE BV (18] 4C)., %45 R, ORF3 &M
X PEDV 8 2 TR B HAT B

S protein

rDR13*-0ORF3"

DR13-ORF3™

rDR13*-AORF3

2 YRARLEARRE PEDV f5 S EHAI &K K B F(400%)
IFA analysis of PEDV S protein in the cells infected with the different viruses (400x)

Figure 2

. PEDV BRYL4Affl 24 h, MOI=L1.
Note: The cells were infected by the viruses for 24 h, MOI=1.

2.4 HHREAT I

J T UESE BRI, SR AR AR
Ao DU AS [) Bsf (] S Al LR T 4 bl o S5 SR BOR
rDR13™-AORF3 YL\ 41/l 5 rDR13™-ORF3",
DR13-ORF3™ MLt YA TG T4 i L 191
B, B BRI R A RE K, B O T 22 S
WE (B 5A. B). x4 —HER] ORF3 &HIfE
AP AL T
25 HRATRES

H TS FIRIELL E45R, H TUNEL
I PEDV ARl B ARIEGL A AN T 15 B o R B0 LA
TS TR AN M & AR R T, SRR A0 A A
FPEAEET/MA, B &P rDR13*™-AORF3 TUNEL FH
PE 40 MU % B B T DR13-ORF3™ F1 rDR13™-
ORF3" (P<0.01) (% 5C. D).

DAPI Merge

25 um 25 um

25 pm

25 um
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ORF3 protein DAPI Merge

rDR13*-ORF3*

DR13-ORF3™

25 um

rDR13*-AORF3

25 ym 25 ym

El 3 BB ARE PEDV jg ORF3 EH IS E R B K (400%)
Figure 3 IFA analysis of PEDV ORF3 protein in the cells infected with the different viruses (400x)

. PEDV ERLAIM 24 h, MOI=0.5.
Note: The cells were infected by the viruses for 24 h, MOI1=0.5.

A B C

—1 Mock — Mock — Mock
3 DR13-ORF3* =3 DRI13-ORF3: == DRI13-ORF3
=3 rDR13*-AORF3 =3 rDR13*-AORF3 =3 rDR13*-AORF3
= == DR 13*-ORF3™ “S 4 = DR13"-ORF3™ 4 - =3 rDR13*-ORF3™
o0 o0 bb
3 3 bp bbb ¢ s
~ ~ I I —_
= . = X c S b
3r oAl C YT d
& &7 b ST ¢
> > c I =
= =1 bpb d al a —
% b ) a a 2
3 aama [ = a
| HI H H g g
= = =]
£l | I || I ’ ||I = &
= =
= =
30 30 0 :
&) 8 16 24 &) 32 40 48 56 32 40 48 56
Hours post infection (h.p.i) Hours post infection (h.p.i) Hours post infection (h.p.i)

4 SEMBERUKHEN PEDV B Vero I IR T(A). BHEIA T (B)FIIRIEAAEEI(C)

Figure 4 Detection of the early apoptosis (A), late apoptosis (B) and the number of necrotic cells (C) in PEDV-infected Vero
cells with live cell imaging

TE: feEldl MOIL Jy 0.1 )82, B RHRIFR A, TR AT 3 (P<0.05).

Note: The cells were infected by the viruses at an MOI of 0.1. In the figures, the same letters represent no significant difference, and different
letters represent significant differences (P<0.05).
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A B
Mock rDRI13*-ORF3* DRI13-ORF3* rDRI3*-AORF3 _ 18 h.p.i. annexin V(+)/PI(-) _ 18 h.p.i. annexin V(+)/PI(+)
- i f 2 . °
= 0.3 2] 105 1,6 0.2 L8 {0.9 y&l °: 5 : § 6 s
= |l w1 4| T, s
R & E 4 ns
=1 [=} 2
02 g =
= o | g 1
: S0 co
6% 2 J SO &L B J S S
. sl 2 ¥ @ F 2 E
N 8 MY SN v 8 OO0 v
Annexin V-FITC 2 S NG S 2 & N
g > S GRS SN
O ¥ F O
rDR13"-0ORF3* DRI13-ORF3*™ rDR13"-AORF3 ¢ > * s
& 24hp.i. annexin V(+)/PI(-) s 24 h.p.i. annexin \:i+)/PI(+)
=3 =14
&6 &
3 £
<, o) | pa———
£ £
D = =)
40 | | o <0
35 L N = = C\;e & & >
S = S > S
b5 5 &
30| . 2 : - N\\'Oé QQS S
$ $

rDR13*-ORF3* DR13-ORF3* rDR13*-AORF3

5 7[E] PEDV f&aER4 Vero MRS A T 574N

Figure 5 Apoptosis check of cells infected with the different PEDVs

TE: Ar TaURINEESRL, FRAELL MOI=5 GLANE; B ANIFI A AR R HR I OR , *FOR 253 B3 (P<0.05), **H/R 22574
¥ (P<0.01); C: AR PEDV JHi#/Et Vero 415 TUNEL Jefa, HEaELL MOI=3 B, J&YL 24 h JGAbngnie, RERIEK
(25 pm, 400x); D: TUNEL FHPEZANMIECE 73 UARAR TR, **30R 22 4% . 35 (P<0.01).

Note: A : Flow detection results, the cells were infected by the viruses at MOl of 5; B: Histogram presentation of flow results at different
time points, * indicates that the difference is significant (P<0.05), ** indicates that the difference is extremely significant (P<0.01); C:
TUNEL staining of cells infected with the different PEDVs, the cells were infected by the viruses at MOI of 3 for 24 h, then cells were

treated for image capturing (25 um, 400x); D: Percent presentation of TUNEL positive cells infected by the viruses, ** indicates that the
difference is extremely significant (P<0.01).
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XF & AH L, rDR13™-ORF3™ . DR13-ORF3™ | Caspase-3 BIFi&

rDR13™-AORF3 YL Vero J0IEJS . 4 N 2L Figure 6 Western blotting detected the expression of cleaved

Qaspase-3 in cells infected with the different PEDVs e
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27 HREER

HTFRGWTA KRR FIR R, T T R
Ju i i i % LB Y o EAEH MOL SR 5 i
rDR13"-AORF3 F rDR13-ORF3" S L 41l fifi, Jakys
12 h JE AR AN B RNA, SERG SR IEL ]
APEATHEAR L 7A), AN MARLA(E 7B). 45
IR, rDR13*-AORF3 ' Heat shock 70 kD
protein 1B (HSP70)JE X FRiE/KF- R H (& 7C), i
] rDR13*-ORF3" #f 4 F+ rDR13*-AORF3 }
HSP70 LKA H £, H rDR13*-ORF3" % T
rDR13*-AORF3 I HSP70 JENHAH B ETEZE R
(I 7D. E). #&/R4HA orf3 JLH ) PEDV ik 8
rDR13*-ORF3" H: HSP70 Jt [H ¢ ik 32 FI{F-4,
28 WHEE PCR

Wit v PCR HE—I0iF Bk kel 4
R, HESHLIAH, 7EHSP70 3 H 4 AR &
4tk rDR13™-ORF3™M L 4 i iy 27 {E L
rDR13™-AORF3 it 21%, 5% sel 45 Tt HIsT .
3 WikE4

orf3 J& A A7 el R 2 B ME— 11— Bt @ SE A
TR s kR rh, SRR YR E TR Tz
AZ. ¥ PEDV ORF3 i, KEHMIF LTI
RUF A 530, 3B 43 W2 56 T X5 7 48 4wl 5 1
WA TE I . PEDV BIESE AT LA SR 41 i
P12, Chen S5 IESE A THEIETE W BE S1 251
AN TR A PN, (A TAN ORF3
B TR R

PHT IR — AR A Mt T, L T K
Jod TS ) A IR B SR R A, R, Ry TR
B H T, S EE UL A 22 A0 X AL BE L 40 A BE T
BE TR g B, R EEs
VA TR RE ST, (R B 7E AH 2 4
Z AR, SRR JE T 1R A 5 AR AR AR A
RS R A A, TERN G ERA LS. R
FERERR R, BAAIES PEDV d I iE Lk
RETE SR T, AN EFRERILIE) . 5M(Vero

20 M) AN T BURTE RO RS R T A
FIF b IR, (BB I, 4o
X RS AF), 0 A0 T R A ok S b
I 7 A il S TE] IR R, (Rt PEDV A4S B4 5 o] REE
b T X R ALEI ST R, X ) REAE T AR
1 ORF3 & [ sl HA 75 8 11 SE LY

WS R 597 DR13 LA 5286 % O 2 PR U,
A orfd LR sk orf3 3 KBl 58 4 M Y
PEDV HEATH5Y, X JLFMKEERR orf3 41, -E2E3EA
SEAHAR, ATLLA T ORF3 B 4 P 2 1 ) Tfie
WFFE . KX S Y Vero 4, Sl TobR S
A Annexin V 707 4B G @5 TUNEL 43
MrPl R A Toad B IE PE 2R 11 Caspase-3 4041, i
ORF3 Z& 7] LU PEDV 5| (4 248 it - B 0 7
WA T, HE— 2 IAIE T PEDV [ B 10 41 i
WA R, Bk BT, AR TR R
YL IEs . ERMTAIAC ke, T
WA orf3 ML HA B n s aE 00,
UEIRATTHEWT, ORF3 2K P12 s B H AR n] BE 21l
TP A TS B

A TE [ (heat shock protein, HSP)ZH#ILIA
T, ZIE, KHMERERE | ALUEKE ELFN A
RPN, S AT R R A2 FH S e
HAER, FFETREEEDIRN, FEEH W
JE G i = AR Y HSP70 J& HSP i 1A
TR RN, YRR IABER 52 40
Mt . e RKGRER . BUEA . FraniEiE T s
TR, AT SCHRIESE HSP70 S 4Ma T4 X%
W ELE ST FhiEs Ghrelin @ AHESE ERKL/2
IR AL IR HSP70 AYRIA , i M il S b i s =
¥y PC12 AR T, X4 A A TS sk,
LT 25T TPiES: HSP70 AT #| Caspase-3 FYIEL
W, R, s ET Y FEATE T,
rDR13™-ORF3" J& YL 4Hfif¥) Caspase-3 Bi%FRIEHE
Z rDR13*-AORF3 A —EFLERL, R HSP70
Fik BTE; i FRA W T BB /A 7E ORF3 2 A2 iF
HSP70 23k LRI HSP70 AT LA Caspase-3 #4i%
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Figure 7 Transcriptome analysis of cells infected with rDR13*-AORF3 and rDR13*"-ORF3"

e A NMEBFE AT REN LRI B: HAMCHERE, SaRERFIRHANICHEREC)D, B E iR
AHOGHERR , BRI (1€, AHSGHERR/ N C: 22 EBOKNIRT, TR € (FRIK RN )M s FOR FE R W 3RA A 22 7 (GHIWAs My FDR<0.05,
HZERAEBAELL L), BEMAEAZSR; D: FPKM FRRE, UHFMGEE 4l HSP70 193iktt; E: Mean fEH2RE,
FRAHAER 3 VT 2 8] FPKM {H. P {E 4 4.36x10™°, FDR {tiJy 1.80x10 ™

Note: A: The violin diagram is generally used for the visualization of gene abundance expression; B: Sample correlation heat map. The color
depth indicates the correlation coefficient between the two samples. The darker the green color, the closer the correlation; C: Difference
comparison volcano map, the blue (down-regulated) points indicate that there is a difference in gene expression (the judgment criterion is
FDR<0.05, and the difference is more than twice the difference), the black dot is no difference; D: FPKM histogram, HSP70 expression in

cells infected with both viruses; E: Mean value histogram, FPKM values between three replicates of each group of samples. P value is
4.36x10 ™°, FDR value is 1.80x10 ™.
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Fold change
=
T

rDR13"-ORF3™ rDR13"-AORF3

8 rDR13*-ORF3" 5 rDR13*-AORF3 RiF4MAtHY
HSP70 B E 3 REXMNEELHR

Figure 8 Relative quantitative analysis of HSP70 gene
expression in cells infected with rDR13*-AORF3 and
rDR13*"-ORF3"

i & rDR13™-ORF3" il DR13™-AORF3 f 2 {E A= 4
22501125 5 (P>0.05).

Note: There are no significant differences in the 2 values with

the cells infected with rDR13™-ORF3" and rDR13™-AORF3 in the
figure (P>0.05).
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