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WE N TWHIL20RB.ATP6VOAT M STX10 BRI X 48 5 W 2551 2 (porcine reproductive and
respiratory syndrome virus, PRRSV) F14 it 17 P i V5 %5 5 (porcine epidemic diarrhea virus, PEDV ) B34 58 7 H ,
FIH] CRISPR/Cas9 # AR 7E PK15-CD163-Cas9 4il il 1 IPEC-J2-Cas9 £ it (2& % T 75 52 6 5 Ry I i 45 ) = 0 501 e
BRix 345, I PRRSV & e 3% PR B 19 3 Fh 40 g (PK15-CD163-Cas9-ATP6VOAT, PK15-CD163-Cas9-
IL20RB Hl PK15-CD163-Cas9-STX10) , 5 7t PCR K PRRSV () ORE7 £ K 23k K-, 4341 PRRSV 145
&0 5 FH PEDV I 3 M 855 14 3 B 41 Jifd (TPEC-J2-Cas9-ATP6VOAT1 , IPEC-T2-Cas9-TL20RB #1 IPEC-J2-Cas9-
STX10), %5 i PCRAIN PEDV By N 25 L KRB KF, 7007 PEDV 8B IE 0 . 45 R bR, 78 34 FE K435
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F1 AT A 7E A 5] A4 B P 32 4 v & 0 A 5
ATP6VOA 1 WFR3K 1T A2 520 17 WA 11 52 il 9
TR TR N 38 i SR o AR . STX 1034 4%
1 4 2 fih Fi 45 7 19 10( Syntaxin-10) 75 5 il 10 455 55 3]
R fl T A R 3o T ) e R AR L 2 5 N Y
BRI STX 105 STX 16 45 56 P 4L [7] 45 1 15
VS A 5 v R SR I ELAE AN W R AR AN T
R IR AR, X 34 HE K X PRRSV Al
PEDV 145 1ty 1 AR AN 2, oA BF 5% R CRIS-
PR/ Cas9 3 A il B 4 A X6k 512 56 28 iy 303 #) 222 114 495 15 40
L ) i B 3 3 A4 3 PR, 6% B T e B R T
X PRRSV A1 PEDV 1458 (1) 5% 1) , LB i 3 425k
[ 7E PRRSV F1 PEDV 3471 o A 4E .

1 #MRIERE

1.1 AL ERR &4

Jkr PLH-sgRNAT1-hygb .pMD2.G Fl psPAX2,
DL K Marc145 48 ffl . WUH3 PRRSV £ # (GenBank
Accession No.: HMS853673) . PEDV YNI145 #F #f
(GenBank Accession No.: KT02123) ¥ fi 4 i 4l
KAl B 5 . 3% PK15-CD163-Cas9 4il
G /N b R 4 (TPEC-J2-Cas9 40 if ) 44 4 25 3% B
TE 5L 90 2 /i A5 o il 4%, Forh, PK15-CD163-Cas9
JETERE B PKIS 48 TP % A PRRSV 52 & CD163 #il
KRG Cas9 FEDA , 2 40 LG AT 8% PRRSV X AT
T B 3 N 3 IPEC-J2-Cas9 & 75 3% /N b Kz 40 il
(IPEC-J2 41l g ) % ARZ TR Cas9 HE A, {892 40 iy
WE T YL PEDV ] B 3 R a5 o
12 & #

JC N B R RE /B b R 40 i R A
DNA $2 U7 & TC N #5 3= BUR R 8050 & B e b
BEME DNA [t &  PCR Y™ 543877 F1l Marker 211
T Tiangen /> ], Neofect . iU s il & F1 RNAex 1
T AG 22, simply P g RNA #2507 £ W T Bio-
Flux 24 A, 7 fit PCR T 5 28 6 Y4 B T Biomed 28
F), BN MR I 5k AR 928 |, Dul Red #2182 4ok
I F Fanbo /A 7], 50 X TAE g T 4% A4 W A BR 2
F), DH5a /852 250 F 430 4: /2 /], DMEM I T Hy-
clone 2 &), FBS I T Gibico 2\ &l , BbsT FR il 14 1)
fifd FIl T4 ZE 35/ 8 Thermo Fisher 23 5 72 i o

1.3 gRNA H9i& it . Cas9-gRNA #; & y # 2 #n
i

e # Genbank ' ATP6VOA1 (Gene 1D:
100523018) . JL20RB(Gene 1D: 100620875)
STX10(Gene 1D:100627609)3EH 751 , N # it
FESIZI0 25 T 0 BE T 1A T 1) 4 SE PR A L PR R B gRNA
SO HP I Y AR N A RRER (9 gRNA 45 1 5%, JFAR
Hha R P B o) it ) T D2 6, S BT ARG R R i 1Y
gRNA(F£ 1),

F1 SNERDAEBERE gRNARES
R HMAE R R IR T 5
Table 1 The gRNA of knocked three genes and sticky

end sequences connected expression vector

S1AFR

Primer name

FHI(5-3")

Sequence(5'-3")

ATP6VOAI-F ACCGGCAAGACCAAAATGCACATA
ATP6VOAI-R AAACTATGTGCATTTTGGTCTTGC
IL20RB-F ACCGGCAGCCACTCTCATCCCACC

IL20RB-R AAACGGTGGGATGAGAGTGGCTGC
STXI10-F ACCGGTAGGAAATGAAAGACCATA
STXI10-R AAACTATGGTCTTTCATTTCCTAC

T R R AR A0 4 B0 g gRNA 5 0 3 2 (1 R 1 A e 7
%1, Note: The four bases marked are the sticky end sequences of the

gRNA and the vector.
1.4 HAERSRHHEE

F T4 DNA % 45 il 5 51 ) — R K% 42 2 1
Bbs 1 BRAIPEAZER N U) EU) J5 1) PLH-sgRNA1-hy-
gb #ifk |, 4 CiEHE45 37 12 h, 5% A DHSo &2 851 .
H A5 21 (Y B4 T V& R B AE 50 pl B FR I, U A 10
pL HEAT RIS B PCRY 1S, X TRV PCR 14 7= 1) i 4
FEAT SEBER TR AT o SEERIT A R SR A
BT E BT, AR KIEF . B30 plL N
A 50 mL ¥R 3, 1535 12 h i, f#i ] Tiangen &N
BRI & M) SRR
1.5 EERBAEMmAH &

# HEK-293T 48 2 6 fLal b, A2 K 2 80 %
B, FIH HEK-293T 4 i85 8 . Uit 2 h, 58
o 200 B % 7 A, S SRR B Y S e R A . B
A 100 pLL 9 OPTI-MEM, Bid% Jfi it e 3: 2: 4 (i
LT 43 A 0.67,0.44,0.89 pg) A 1% i kL
psPAX2 JREESNE TR pMD2.G FIR% L ok, IR A1
Ao R 6 FLAREE T A0%E , DNA Sl 2 pg, BEFLN
A Neofect 2 pL., IR2JHEE 25 min, BREABINA HEK -
293 T YfElsgRItd, #Y6~12 h)m , ks 3k 4k
SEREFR . Oy BITEREYL 24 A8 F 72 hihIS AR 137



178

LS N AN S o ¢

S

1E 24> 6 fLAk th 43 9l 42 PK15-CD163-Cas9 4
JfL A1 IPEC-J2-Cas9 4i il , A=+ 21 60 %0 A2 47 B, #E 45
FRIE AN A 100 pl f1%€ 48 h J5 Yt B (Y 12 95 2 T
(48 WM MR It ) IR A . 6 hIs Ko
T T e AT EERT SR . NES 2 KO i, B b 5%
T A B A A R B (300 ng/ml) [l 15 9% 3, S0

BE7 d, BIRTA5 2 343 B 400 Bl m bR i 4n i . 2%
2R 51 gRNA B[] XS HEA 74714, I X PCR ™
PrsEATIN Y, H M0 1) X 855 T 9 R AT 0T b, B AT A5
RV O ARSCR E I DXC B R Rt 2 ) S R
R 2

F2 RTY 1 gRNA R EERRXEH5 455

Table 2 Primer sequences used to amplify gRNA knockout sites

BIEZEAS F19FH(5'-37) P IE /bp PIEIEI L /bp
Primer name Primer sequence (5'-3") Product length Amplified gene location

ATP6VOAI-F TCCCTGAGACTTTTGGCCTG 1169 42 770~43 939
ATP6VOAIR CTACTCAGACAACTCCGGGC

IL20RB-F ATGAGCCTGGCATGTTTCCA 569 27 717~28 286
IL20RB-R GGCTGAGAAGACACGCTGAT

STX10-F GGTGTTCTGTCCTGGTCTGG 356 718~1 074
STXI10-R GACGCTTCAGGCTTGCATTC

1.6 HHEEEFRIEEH qPCRIEN

# PRRSV (MOI=0.1) &% PK15-CD163-Cas9-
NC R B2, 5 PR R iR ) Rl 3 4> 5 PR3 i) il B3k /) 3
Fh A (R 50 2H ), 7F 12,24 J% 48 h, 43 S O fR 20
56 20 A 20 B, DA A R B B RNA, R Sl
cDNA, I %T E B PCR 230 (ATP6VOA 1 #il%
2012 24 WS 5k, 48 h S H & 71k ; IL20RB
BRI 12,24 hSLE EE SR, AS h LR ERE 71K
STXI0 m Bl S0 A 39K, JE YL 24 .48 h 40 g
ORF7 3£ [F 1 26 15 1 B A AU i PRRSV JE L K-
I PEDV (MOT==0.1) 43 5l J& Y 3£ Kl ATP6VOAT,
IL20RB F1 STX 10 %% i b 1 3 F 4l itd (IPEC-J2-Cas9-
ATP6VOAL, IPEC-J2-Cas9-IL20RB #1 IPEC-J2-
Cas9-STX10) (3 & 41 ) Al IPEC-J2-Cas9-NC 41 Jity
(XFREZH ) o PRI 28 285 T A S 56 2 i S T 9% 2 B U e
24 h REA &b Sk PEDV &Y% /K5, i H.7E IPEC-
J2-Cas9-NC 4 il #1 IPEC-J2-Cas9 4 il ' PEDV J&%
YRR I, ORI L BT IR L I 55 24 /NE)
B PEDV BYL 5 I .

TEIRYL 5 24 h X RE A A0 i R st T, o 1 A
S HfL N R 15 SR BT A O, SO A A R HE
I, R4 PEDV ) N & H 2K & 549, X PEDV (1)
N 2E A 3L ek g A4 % 2 5 PCR AN, 51 9))%
GG 37 , 4 X o s bR o R e an sl 1T
1.7 IR FESH

FIH GraphPad Prism 8 #K {41748 H7 , " it
Rk H 5 2250 B S B0R 56 WU AR BT ¢ 45 30 iF
FrPPAl o 20 X a6 2 0 XTI 2 o5 4 S U I P o 2
FENFR IR TG T

*3 TEEPCRFTASIYRREFT
Table 3 Sequences of primers and probes used

for quantification PCR

EIE/E2 N

Primer name

SIFINE-5")

Primer sequence (3"-5")

ORF7-F TCAGCTGTGCCAAATGCTGG
ORF7-R AAATGGGGCTTCTCCGGGTTTT
[-actin -F TGGCACCACACCTTCTACA
[-actin -R ATCTTCTCACGGTTGGCTTTG
PEDV-N—protein'lF ~ CGTACAGGTAAGTCAATTAC
PEDV-Nprotein-R ~ GATGAAGCATTGACTGAA

FAM-TTCGTCACAGTCGCCAAGG-TAM-

Prok
robe RA

40r _

35 o

30 -
25 \\g\

20 e

15 ~o.

10 [+

ERAFI Cq

L 0y R A 1 X B

lg (starting quantity)

Bl 1 PEDV 4%} 2 Fr R4 i 2k
Fig.1 Standard curve for absolute
quantification of PEDV

2 FHRE5HMH

2.1 ATP6VOA1.IL20RB#1 STX10 £ E 4 Bl &tk
R EXI PRRSV B89 H

XT3 H: gRNA BRI T I 7 %0, 45 R ] 2
E‘fi“@
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A G |G CAA G AC CPA A AT C C TA|GT TT GAG A
gRNA plasmid
B &€ [ cae A C T CTC vr:1|GT'TG-'
gRNA plasmid

WNV\NMA/W\/

gRNA

plasmid

A:ATP6VOAT %E [ #  B9 gRNA; B IL20RB 3 P 3 1% 59 gRNA; C: STX10 % 5 # 4 #9 gRNA. A: ATP6VOAI gene knocked-out
gRNA; B: IL20RB gene knocked-out gRNA; C: STX10 gene knocked-out gRNA.

E2 $EEEFERRKRgRNA RIEFHERNF

£F

Fig.2 Knocked-out gRNA expression vectors targeted genes’ sequencing identification

M 2 7] LA, 78 PLH-sgRNA1-hygb # A,
i A T ATP6VOAT IL20RB Fl STX 10 % [ il
B 19 gRNA 51 (1), gRNA 15 36 1k 40 14 7 4% 1F
Ty, 2 W 1] 3SR 43 0 9 B 1) 31> gRNA R ik
ARG

FH ) % K B (300 ng/mL) i %€ 10 d Ji5 , 15 I
gRNA # ) H 11 J DA A 5 00 A7 4 (161 3B) o 9734
) XS B PCR ™9 (1 4) , %) PCR =947
J¥ o M SHAT LI H - 5 NCBUAE 4 Hh 3L 51 A
Eb, EAR P2 B 30 DR i S 0 e B 4, 3R
GRINA FE 1] DX BT B AL B R, 31 DR 20 S 9 R 114
3P4 it (PK15-CD163-Cas9-11L20RB, PK15-CD163-
Cas9-ATP6VOAL, PK15-CD163-Cas9-STX10) i £
el

FHPRRSV(MOI=0.1)/8% 345K 53 TR
PK15-CD163-Cas9-IL20RB,  PK15-CD163-Cas9-
ATP6VOA1.PK15-CD163-Cas9- STX10 4 fifs

A IEH AR 10 dJS B PKIS 400 (B PEXS 1D 5 B 945 3 B i it
10 dJE BTG 4 GRIGZH) . A« PKI5 cells after 10 days of normal
growth (negative control) ; B: Live cells after 10 days selected of by
hygromycin B (test group).

E3 HAEHEEBIHEATPEVOATEEAW BB EEHE
Fig.3 Live cells knocked ATP6VOAT gene
selected of by hygromycin B

E4 FBEE X iR PCR =4 B k&l
Fig.4 PCR products targeted in knocked-out
region detected by electrophoresis

3 [ = )

CTCACTAGTGGAACTTCATACAAGACCAAAATGCAC ATACGGAGCTTTCGATCCATTTCTTC

Target sequence

CTCAGITAGTGGAACTTCATACAAGACCAAAAAGCACEATACGGAGCTTTCGATCCATTTCTTC

Target sequence — 3!

TTCTCCCCTTGTCTTGCCAACAGCCACTCTCATCCCACCTGGAATGGAGGTCACCAAGGATG

TTCTCCCCTTGTCTTGCCAACAGCCACTCTCATCCATICCTGGAATETAGGTCACCATIGGATG

MVMM\MMMMMM&MM

PAM
. ;
¢ 5 Target sequence — 3

TTCAGATGCTGTCCTCATCCGTAGGAAATGAAAGACC ATATGGTCAGCCCCGCAGCCATAGCC

TTCAGATGCTGTCCTCATCCGTAGGAAATGAAAGACC@}ITATGGTCAGCCCCGCAGCCAT“GCC

.

C:STX10. L1y 31 b 25 X J5 5 51
28 A ATP6VOAL; B: IL20RB;

A:ATP6V0AL;B:IL20RB;C
CRIET NCBD , F i) 351 il 3
C: STXI0. The sequence above is the original gene sequence (from
NCBI), and the sequence below is the sequencing result.

5 EEBBREPK-154/F ATP6VOAT.IL20RBHN

STX10ERENFEE
Fig.5 Sequencing identification of ATP6V0AT,
IL20RB and STX10in gene-knocked-out PK-15 cells
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(a8 ) FHA F B 25 DAL () 240 i (X A, PK15-C D163~
Cas9-NC)., M7t PCRAG IS 5 (& 6) a] A1,
53X BALA H, PRRSV I ATP6VOA 1 5 R 9 fi
B B4 328 56 40 40 e PK15-CD163-Cas9-ATP6VOAL J&
BIE5 12 /NI 2 (P (12 h) =1.04X107) .45 48
/NEF R B 3 (P (48 h) = 4.49X107) &k ORF7
Feak it (PR Ye 24 h FEARUSCEE R By, A3 565 24 /1
A B ) , BEE ATP6VOA 1 5 1% A1 Zh fig i 2 vl i
M PRRSV 545

PCR 61 25 5 & 7% , PRRSV Jgk 4t 12 56 20 41 ity
(IL20RB #oE B Ay PK15-CD163-Cas9-
IL20RB) , JE&YL J5 1 55 12,24 K 48 /NI ORF7 3
I8 LT B (B 7) , A 3 YR R 475
FRMAYLE R (P (12 h) =2.03X10%,P (24 h) =
1.45X107*, P (48 h) =7.84X107") . W PK15 4f

A B
5 12h  MOI=0.1 _48h MOI=0.1

Ir

T

1.5

k ok

0.5

ORF7 mRNA

Relative expressionof ORF7 mRNA

ORF7 mRNA
Relative expression of ORF7 mRNA

0.0
ATP6VOAI NC

O'OATP6V0AI NC
215 Groups 413 Groups
A:12h; B: 48 h.*: P<0.05,**: P<0.01.NC:Negative con-

trol. F[A]. The same as below.

E6 ATP6VOATRIE G PRRSVERE

ORF7HIIEXFRIZE
The related expression of PRRSV gene

ORF7 after ATP6VOA1 knocked-out

Jfl IL20RB v B (i i DA 2) 68 Bk 2K ) fiE 2 2 40 41

PRRSV M58 .

Fig.6

A B (9
:<Z‘: 1.5~ 12h MOI=0.1 ; 1.5 24h  MOI=0.1 1.5 48 h  MOI=0.1
= ek - et = gk
£ £ =
~ e E
= £ 1 =
= O 1.0 = o 1.0 = 1.0 ——
Z = z= =9
- i z 3
- £ 3 E .2
I 2 > £ &
& = 05 S & 05 E £ 05
) 2 S &
v — = 2
A1 = =
= = 0.0 <
IL20RB  NC IL20RB NC = IL20RB  NC
2415 Groups 215 Groups 415 Groups

A:12h; B: 24 h; C: 48 h.o*ek*; P<(0.001,****; P<0.000 1.

&7

IL20RBRY kR FE PRRSV £ F ORF7HIHEI RiLE

Fig.7 The related expression of PRRSV gene ORF7 after IL20RB knocked-out

H PRRSV YL STX 10 3L PR 1 il e 11438 56 20 41
Jitt PK15-CD163-Cas9-STX10, &Yt 5 56 24 K 48 /)
B 1Y) ORF7 #e3k &34 i 25 I T X B 41 (PK15-CD163-

12h  MOI=0.1
Z 15 1 = 15
== o
£ —" £
o~ o~
5 N
T S
<O ror =9 Lo}
Zs Z <
z £ :
A F2 B oy
= e
S & 05F 3 2 05k
g g
g
K =
< 3
0.0 =
STXI0  NC

215 Groups

24 h

Cas9-NC), Hr 24 hi§ 8 ORF7 A HKR (K 8), 3
W RIS A5 WAL (P (12 h) =4.94X107", P
(24 h) =2.15X107°,P (48 h) =1.16 X107%) ., JF5L

MOI=0.1 48h  MOI=0.1
= 15r
ek =1
] E 3%
T =
£ s
c E5
N w
s ¢
g5 o5k L
8
=
__ =
<
[a=1
STX10  NC STX10  NC

415 Groups

215 Groups

A:12h; B: 24 h; C: 48 h.ns: P >0.05; ,**: P<0.01,***: P<0.001.
8 STX10RiEk /G PRRSVERE ORF7HIMEN RIEE
Fig.8 The related expression of PRRSV gene ORF7 after STX10 knocked-out
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STX10 m bk (i A D s Bk 2% ) e 1 25 41 il PRRSV
BT, FLA I P AR B 24 h3giR
2.2 ATP6VOA1.IL20RB 1 STX10 £ F 4 7 B k&
REH3t PEDV 1858 ##0 #l 4 F

i T PEDV A B YL 5% PK-15 F1 PK15-CD163
Y, (2 AT /NG R A (TPEC-I2) , 2834
TE S0 = /I B A T R T 3 R e B L AT B

A B

Bl

Test group,

Xt IR
Control group

PEDV J& 4t iy IPEC-J2-Cas9 20 Jil , #k 7 BF 55 #1 FH
CRISPR/Cas9 i A& 7 IPEC-J2-Cas9 41 il ' 4> 5
a3 A A B, B 98 B AR BR 6P PEDV 3 5E Y
fEH .

TETRBESE 7 RIF, X A st e inf
ARG AN, B G T gRNA RIA A  gRNA
A1) 5 R R RO P A0 A, T 9 i

C D

&

AR R B3 K C 5 KD 7 Ko LU ML I B85 1 gRNA Rk B4, A 1st day; B:3rd day; C: 5th day; D 7th
day.Cells in the red circle are the selected cells integrated with the gRNA expression vector.

E9 EEATP6VOATE BB (IPEC-J2-Cas9-ATP6VOAL, BBIEEBIFIEE 7X)

Fig.9
PEEUEIE 4 P 3L R 41 DNA, PCR #734 gRNA
B ) X BB O R B, 459 2 4n 8] 10 B R 9 PCR 724
o1 B e g5 2R 5 B K 81 (NCBI £ 1)
HEAT X, an & 11 FroR , I 25 S 3 B gRNA #
I DX 35k 1 6 35 Bk 4 4 L 3 A 3 B0 ) R BR 19 3 b
41 i (IPEC-J2-Cas9-ATP6VOA1 ., IPEC-J2-Cas9-
IL20RB HI IPEC-J2-Cas9-STX10, Jy iR 4 40 i ) 1l
I .

STX10

bp Marker ATP6V0Al IL20RB

2000

1000
750
500
250]

100

10 $BEAER X R PCR =4
Fig.10 PCR products targeted in knocked region

I 1T AT LA, 55 B A B 7E 24 hiy 3
A JE DR 43 3] g B A B8 41 40 e R, PEDV 1 N A
Fika W FREMK . 3 ERE K5 RS KM
T O

M 12 0] LIE H, 5% AL PEDV RNA #4011
(I :4.68 X 10°) A He L 1 4H H 0 T AN [R) R 11
W T H(ATP6VOA T (H :6.35X10*, IL20RB4L
PIH . 1.16<X10%, STX10 H#{H : 3.72X10°) . £ M
ATP6VOA 1 8% BT PEDV 38 5 410 il 2 50 B 2%,

The cells knocked gene ATP6V0A1 (IPEC-J2-Cas9-ATP6VOAL,sellected using hygromycin B on 7 days)

CTCACTAGTGGAACTTCATACAAGACCAAAATGCACATACGGAGCTTTCGATCCATTTCTTC

CTCACTAGTGGAACTTCATACAAGACCAAAATGCACATACGGAGCTTTCGATCCATTTCTTC

B i PAM i
5 ST | 3

TTCTCCCCTTGTCTTGCCAACAGCCACTCTCATCCCACCTGGAATGGAGGTCACCAAGGATG

TTCTCCCCTTGTCTTGCCAACAGCCACTCTCATCCATICCTGGAATGTAGGTCACCATIGGATG

ol

PAM

Target sequence ]
TTCAGATGCTGTCCTCATCCGTAGGAAATGAAAGACCATATGGTCAGCCCCGCAGCCATAGCC

TTCAGATGCTGTCCTCATCCGTAGGAAATGAAAGACHCTATGHEIICccccecAGedEiT ARl

bl

A:ATP6VOAI;B:IL20RB;C:STX10. L8 35751
CRIETNCBD, FHEFFIMFESR . A: ATP6VOAL; B: IL20RB;
C: STX10. The sequence above is the original gene sequence (from
NCBI),and the sequence below is the sequencing result.

B11 EERKRIPEC-J24RH ATP6VOAT,
IL20RBF1 STX10E RN F £ E
Fig.11 Sequencing identification of ATP6V0AT,
IL20RB and STX10 gene in gene-
knockout IPEC-J2 cells

IL20R B 9% 5 153 40 B A0 STX 10 8% 7t 153 %7 PEDV 14 5
WEA BEMSIEM.
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P (ATP6VOAD)=7.02X10"", PUL20RB)=5.28 X107, P(STX10)=
1.33X1077.

B 12 %¢EEPCR#&MPEDV # N
Fig.12 PEDV copy number detected by fluorescence
quantitative PCR
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CRISPR/Cas9 B iR H A Al A 06 gRNA #E
16 (4 7 st R AT 2 B i B, AR T 9 405 SR o, A
A3 ) 40 e h ATP6VOA T IL20RB 1 STX10 it
Ji X PRRSV \PEDV B 514 W E Ml 4E H

IL20RBAE MR R MR T, BE S5 5005 FH R
N, IL20RB 3 K A R 5, 200 1 9 SE R 3 9 328 12 v
AJ B 2332 52 ), DA 52 M 35 38 5 . 1L-10.11.-20,
11.-24 ¥4 7] F i 55 TL20RB JE 1Y 32K 52 A Wit i i
5 1L -10 52 i HL AR 9 4328 30 ot #. Zhang
A L s E A T BT (IFNs) (7= 2k £
B PRRSV #1500~ i IEN J138 L R (ISG) fik &
(097 B S8 S, AT i PRRSV 14T G 73 2k akt
MR IL20R B 3 K n] 58 3 B0 1L-10 S 4 i I 7 1915
L5 32 BEL, T 38005 B IS I 0l IFN 2R3k, BEAR T
995 75 XG0 22 AL T 14 8 s R 0k T, A A B b
T AEFIIE B , DT 6 7 1

g bR ATP6VOA 1520 T i N 32 i A1 R B SF- i
it R, TR AR T 9 BRI YL i e B . PEDV i)
ik pH B A 41, HiBR ATP6VOAT 7] GE S 2040 iy
JC A AR pH (3145, PEDV #E A 40 i 3 #2 52 BH .
AW £, PEDV il 18 6 85 (R 28 1 A
N E B IE A, ] LGB RN SN E
VE T HE A 400 5 AL B PEDV 9 25 0K 38 o8 5159 74

A -] PN S - AR A 12 BA VA A S, 7E PRRSV
SRR 20 1 L B BE , PRRSV UKL 56 5 4% 7532 21 14
PRFN AR ) B ATP6VOA 15301 N 32 i 1o
FEZBH, FTRESZ I T N AR I Rk 5 B, B T A
3] 5 T A T B T A5 2 T 40 AR PN 1Y 52 AR R OB
HEK

Lucas 25" % VD IR AR JF 1A 23 R H STX 10448,
EENOE ISP N E= € L7/ N TR <! i IR
T T T 10 SO B T 4 8 AT ) BT, 5 [ B0 B U
U T RE, DR s 2 T RE A STX10 S il 46
WAz RN A C MR EEY T, Y STX10 3
RIS B AT B B G IR R S e, B0
BEMGAE A2 BH ; STX K% 2 5 4 ) SNARE & & &
B 6% 7 T BB 25, BT 19 1 R B A o 22 200 M P R
s 2 AR T . STX102 55 fil /N IE i,
5 K T B AR A O B R
2, W PRRSV B Gs 2 5 | i 4 R SRR [ e, T4 5h
A& M & #H A (dynamic related protein, Drpl) .
PRRSV J& 2L 40 i J5 114 12 h P9 BI £33 5 1 WA 14 %
B, AT PRRSV /8% S 35004 40 I 0 T, 42 4 2
JHLA7 T S R] A T FE BG4 2, PEDV SR vero 41 Jifl
FiF o8 4 [ e UERR , AT A 0F PEDV & il 1
STX10Z 5 W5 R LR G B R R, T 52 iR
AW . Y EbR A WA DG STXT0 3N 5 i 8
TR FE 9 e 0 ) 40 T R T R AZ B o 7 A T
TERITEAZ AL, ML P 3 5 1 B TRl 2 , & i R o

PRRSV JEHe @i STX 10 K A 40 )5, 12 h Y
5 RE I T R SZ R T 24 .48 h N B A I T
%, WA STX 10 =50 PRRSV HE 5 (1 i} 8] 5 7 8%
YL J5 12~24 h, i 2 FT 0 & 6 R 5252 0 , AT RE S
TFEROBEIL AR R 2 B TR, AT RS O i
Fik STX4 SR SN IR BRI R, STX KK S 5
2 SNARE 52 A 1A 1, 25 5 W 1 K B 10 R 5, Xt
PRI B () B T ), TR0 BE 90 B2 T B, Bk
I B T RIS, KW PRRSV AR 2 AT
e T 2 SNARE B G 1K Z 5, &bk STX10{#
SNARE & A R4 45 0 B2 22 520, 95 B ME LU T 30
S TR, PEDV & AW 8 RS f sz 5 m
T ELE— 20X 3P LN R R Al i 7E PEDV L J5
AN [ B T] A A T A

Zi Lk AR il 4 T ATP6VOA T IL20RB
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Effects of ATP6V0AI ,IL20RB and STX10 gene on proliferation
of PRRSYV and PEDV

WANG Jinyu, SHANGGUAN Aishao, SUN Yumei, JIANG Jinhe, LIU Zhongzhu, ZHANG Shujun

School of Animal Science and Technology and School of Veterinary Medicine ,
Huazhong Agricultural University, Wuhan 430070, China

Abstract The three genes including ATP6VOAT, IL20RB, and STX10 were individually knocked
out with CRISPR/Cas9 technology (previously established in author’ s laboratory) in PK15-CD163-Cas9
cells and IPEC-J2-Cas9 cells to study the effects of three genes on the proliferation of porcine reproductive
and respiratory syndrome virus (PRRSV) and porcine epidemic diarrhea virus (PEDV). The cells with
knocked-gene (PK15-CD163-Cas9-ATP6VOA1, PK15-CD163-Cas9-I.20RB and PKI15-CD163-Cas9-
STX10) were infected with PRRSV. The expression of the ORF7 of PRRSV was analyzed with fluores-
cence quantitative PCR to detect the proliferation of PRRSV. Meanwhile, the cells with knocked-gene
(IPEC-J2-Cas9-ATP6VOAL, TPEC-J2-Cas9-1I.20RB and IPEC-J2-Cas9-STX10) were infected with
PEDV.The expression of N protein gene of PEDV and the proliferation of PEDV were detected. The re-
sults showed that the expression level of ORF7 in the cells with knocked-gene was significantly lower than
that of the wildtype cells (PK15-CD163-Cas9-NC, control group).The expression of N protein gene was
significantly reduced in the cells with knocked-gene , compared with the wildtype cells (IPEC-J2-Cas9-NC,
control group).It is indicated that individually knocking out of the three genes significantly inhibits the prolif-
eration of PRRSV and PEDV.ATP6VO0A1,IL20RB, and STX10 can play important roles in the prolifera-
tion of PRRSV and PEDV.

Keywords gene knocked-out; CRISPR/Cas9 technology ; porcine reproductive and respiratory syn-
drome virus (PRRSV ) ; porcine epidemic diarrhea virus (PEDV)
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