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B A m) USP30 A B 49 3. i 1T Western blotting & 52 i 3% % % PCR 2 AT R E A F 9% &
(Senecavirus A, SVA)/£ A A = USP30 & A 3k F2 HEK-293T e it 69 5 %) 2 7. [4 R ] Western
blotting Z M| A4 5 USP30 A B R ¥ s mig 2 MR . #—F 1AL I, SVA £ USP30 A4
Fakempe b ) A HKFEFRTHAR @R, [448] RIHE USP30 A FE k49 HEK-293T
e % , G ORAER USP30 xF SVA #4 & 4| LA 184k A , A 3t —F 3= USP30 48 % %98 KK #= SVA
B g A2 9 VE A ALHIARAE T RAF &) oA, 2 TR £ USP30 & @ iA4% 7% & 2% 69 WL B A
RAET 4T B o— 2 092 ARYE .

X##i7: CRISPR/Cas9; 2z EZ4F M &G 30; ARAL@mE; EXNFRi

HEK-293T cells with USP30 knockout: construction using the
CRISPR/Cas9 system and effects on Senecavirus A replication

ZHAO Zhenxiang', ZHANG Xiangle’, YANG Fan’, CAO Weijun®, GU Fengxing?,
LI Kangli’, ZHENG Haixue'*, WANG Wenhui'', ZHU Zixiang"*"

1 College of Veterinary Medicine, Gansu Agricultural University, Lanzhou 730070, Gansu, China

2 State Key Laboratory for Animal Disease Control and Prevention, College of Veterinary Medicine, Lanzhou
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Abstract: [Objective] The clustered regularly interspaced short palindromic repeats/Cas9
nuclease (CRISPR/Cas9) system was employed to knock out the ubiquitin-specific protease 30
(USP30) gene from human embryonic kidney 293T (HEK-293T) cells, which established a cell
model for studying the function of USP30 and the regulatory role of this protein in virus
replication. [Methods] According to the sequence of the first exon in the overlapping region of
different transcripts of USP30 in Ensemble, we designed two pairs of single guide RNAs
(sgRNAs) and constructed the recombinant plasmids pX459-USP30-sgRNAs. The HEK-293T
cells were transfected with pX459-USP30-sgRNA and treated with puromycin for the screening
of transfection-positive cells, from which the monoclonal cells were screened out by limited
dilution method. We then employed Western blotting and DNA sequencing to evaluate the
knockout of USP30 and compare the replication of Senecavirus A (SVA) in the wild type and
the cells with USP30 knockout. [Results] We confirmed that USP30 was knocked out from
HEK-293T cells by Western blotting and DNA sequencing. Further experiments revealed that
the replication level of SVA in the cells with USP30 knockout was significantly lower than that
in the wild type, indicating a positive role of USP30 in SVA replication. [Conclusion] We
successfully constructed the HEK-293T cells with USP30 knockout and confirmed that USP30
played a positive role in SVA replication. The constructed cell line provides a good cell model for
further deciphering the mechanisms of USP30-associated immune response and SVA infection
process and serves as a tool for studying the regulatory role of USP30 in viral replication.
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J: [K] 25 %5 (gene  editing) A& — P R A B X A4
Py AL DR 20 5 H b B DR R A 708 1 7 — R S LA
TR, FE A HE T B 48 % B B (zine
finger nucleases, ZFNs)! | %5 S id AE 500 1
¥ BR W (transcription
nucleases, TALENSs)Z 1AL A al 5% (14 1] B 46 5] 3T
X ¥ %)) (clustered regularly interspaced short
palindromic repeats, CRISPR)% i 17 (1) 9 i £7
AREH. CRISPR/Cas9 FEGIEEL Tl A S 11
A TR R A 1 R 5 R G T R R 1 — R
L ERORRRE MR g R R, R R G
It — 4 2 &M m HA K guide
RNA 5|5 Cas9 Xt H (LR A 1 01#17, SR )58
2ok ] P B 2 B Al TR 5K o i 422 1) O kA 18
SR BR AR R | A B R, DT 2
R A wBR™ . ARG Tt A . 6
AR BRAE RN EE HiE T 2 Fh 4 2k
R, Bz N AFE R A RkE
AT RN

B BRSO A SR AR A
DA % 42 00 5 20 B s B B BL T, A
MR EE A EIIRE, WAL, OBk,
WAk . MiEfk . SUMO 1k, FLER{EFZ £k
SR FAE K2 R oy T I i B )
EARY L, BRgm S5 ek, 25
PP AR A s . AT B R
DNA 55 G R AE 5 LT — P A s sh e,
Z RS, iz R RE SRR L
R E Az 2, AT 4. %
2R AR DL IR iz R Ak
FE, T H AT L2 5E SRR, i
B G S A DNA 0B 5 . 2 o 2 Fn i o4
P AEeI8)

RS MHEEMAM 30 (ubiquitin-specific
protease 30, USP30),&—Fl1J& T USP W5k 1) 2%

activator-like effector
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12 Z Akl (deubiquitinase, DUBs), v FZkifksh
AL E AL YA . USP30 w] LUFN G iz &%
HEi PARK2 FIZE 1 PINK 1 A 2RI
W, P LORAA R S AR s AT LA i S
PEX2 ) E3 12 2 1 HeMEE Mok B 115 A Ak iy
PRI, TR USP30 23 S:ad S AL Vit
Pt R, USP30 ER WL
KifAk I Parkin fK#$11 TOM20 72 %1k, USP30 fk
RIS TE FARACE S R A MBE T, FEM 4
JuHf, 31k USP30 fH L Parkin 4 S HOZRRL A
B, TR USP30 [3E Mg s 1 Lok iy
WA, PR USP30 REZZSF Parkin Jif BG4
Firg | R R A WEFERS , LLAE Parkin 5%
PINK 1 e Friy SR g o 194 5 2oL (A i 52 3 E
e Wil B s 40 b, /N T30 RNA  (small
interfering RNA, siRNA)fiiik & B USP30 &%
5 I 41 i 4E K A ¥ (hepatocyte growth factor,
HGF) 75 5 1Y 4fl JifL 8% 55 B i iy IR &R, 3R B
USP30 7eff A Mu e 7% b R B 241 . USP30
Az 2K PE R DL EBR K6, K11, K48 Al
K63 JEHEMNZ R EE, (HXTLL K6 &4z ik
B AT A2, USP30 By FEKG i HEZ
FHEEEEE AT K11, K48 F1 K63 &Mz
FHE, IR b2 o v 2Ok R B A P
USP30 r] DL 23z RAGIE i FEEE 8 A R
1 DRP1, fesrdbiAIeas . BB A 1)
AT, R T B R -O- Tt Ak B A5 i
(glycerone-phosphate O-acyltransferase, GNPAT)
2 R4k 2h J5 A X 8 11 1 (dynamin-related
protein 1, DRP1)A] i 2 R A1 Ai o A it A JH-Jea 7
Ko,

ZE N K J5BF(Senecavirus A, SVA)JEFE [E7E
2015 AR B —MOBT B8 KR D, LR
5| & W) 7K 95 5 171 185 9% (foot-and-mouth  disease,
FMD). %&/KJtJ5(swine vesicular disease, SVD)



BRI | AR P44k, 2023, 63(10)

4067

FIAKIE P T 4R (vesicular stomatitis, VS)5|E 3k
AR ST, (HE T SVA B S BURHLHIT
NERE, PARA S s Yt K
THFFEAE 3 USP30 2 F1AH I A2 5 Fil SVA Ik
et BRI /E AL R4 T RATF A 4 MY, A
WFFE A CRISPR/Cas9 % AR %7 USP30 FE[H
MR R, M IT RS 3 USP30 A AR #
S LRI 5T B2 AL T DG HE T A — 2 1 B
WA

P

1.1 ¢ARE. fRE&FRN

HEK-293T 4l Jitl [ 3 [ A =X 1 b i £ o o
(ATCC)] . pcDNA3.1-Myc-vec =5 # & |
pcDNA3.1-Myc-USP30 (il & &5 %A Myc bRk
) USP30 # [1) . SVA-eGFP & #k A
SVA-CH-FJ-2017 BtRO-AE T E RO B2 B =2
] H I T 1 98 5 0T R A T 2 T B S
Sl E s 7 45 4 [ H S S0 B % . pSpCas9(BB)-
2A-Puro(pX459) 3% 1A th o [ Rl K24 R AR AR
YL
1.2 RFNEHK

KIGHFFTA TransSo B2 254001 . T4 DNA i#
R . LA Taq /i . T-Vector pMD™ 19 344 DNA
Ligation Kit (Mighty Mix). Trizol i{7#| H % H
EAEY (AL ) A R/ Al ; ChamQ Universal
SYBR® qPCR Master Mix I FH 3£ MERE A4 My Rl
W B v 5 B2 11 Marker 14 A ARG A= 5
jetPRIME®™ (Polyplus transfection reagent)#% 4Lzt
5 H Polyplus-transfection 23 7] ; DMEM 4 fifd
B3R dk | PBS YA . 0.25% EDTA JBREGFE AR
M35 (FBS)¥W H BI A w5 e BRI & | e
DNA 25U & H OMEGA A w5 IS 2
W A b st R FERHEA BR A A 5 KA TR0 &
5 1 MACHEREY-NAGEL /A+]; USP30 #ifk

(TD4590S)IJ [ Abmart 23w ; HRP-1112F4i/M R
IgG (H+L) (BF03001), HRP-1lI =41/ 1gG (H+L)
(BF03008)I4 F At st 8 g 2wl 5 /NEL B-actin
BATEREPLIAR(ARM200 1) [ _EI 34 . 28
WRIEEE VP2 2P0 i v E O B B 22 M
PR W ST BT 1 5 T R AT o T BA
B ARAT o
1.3 sgRNA #L51i%1t

FIF] Ensemble (4 ZEAr1f] USP30 LA )T
H, T8 USP30 KA RIS s A — A Hh i1 X
B S X T A

Hi#f CRISPR/Cas9 i1 I, %% 5% CRISPR
TELBETT M EE http://crispor.tefor.net/#E1T sgRNA
M & 3t . 4 5 A 4 1 USP30-sgRNAL |
USP30-sgRNA2; 7 sgRNA FrBIE [ F5) 5
s filA CACC APEAR S, TES I F50 % 5"
A AAAC HKitEARSG, 1ENEER USP30 SEH Y
sgRNA Z R ¥ 1F R (sgRNAl-oligo) . Fr i&
sgRNA-oligo H1 4 MER A= MR A FRA R A AL,
TR A L3R 1,
1.4 pX459-sgRNA =40 R Y

pX459-sgRNA AR MMAE: (1) iB
Ko WA sgRNA 2 100 umol/L, Bl
10 uL WARFR: EHESI#(10 pmol/L)
4.5 uL, F#E514(10 pmol/L) 4.5 puL, 10xLA PCR
Buffer 1 uL, BFEEA, IBAFYF: 95°C, 10 min;
BT RUE BRI R N AR, i BN
T EE . (2) pX459 BTk EEYI . A
Bbs I BRI VIEGEGY) pX459 Ak, FLpciil
20 pL FEIAZRANT . pX459 #ifk 5 uL, Bbs 1
1 uL, 10xBuffer 2 pL, ddH,0 12 pL. 37 °C [if
Y13 h, REIKAb IR B, (3) pX459-
sgRNA HZH R iibat: Fafifblahli pX459 Ltk
16 | B W) 5 s sgRNA-oligo 1T
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Fz 1 $B[5 USP30 E£FE H) sgRNA F51

Table 1 The sgRNAs that target USP30 gene
sgRNA Primer sequence (5'—3")
USP30-sgRNA1-F CACCGTCGCTCATCTTCCAATGACG
USP30-sgRNA1-R AAACCGTCATTGGAAGATGAGCGA
USP30-sgRNA2-F CACCGCTCACCCTACATCCAATCAC
USP30-sgRNA2-R AAACGTGATTGGATGTAGGGTGAG

N, JWAKZR: T4 Ligase 0.5uL, 10xT4 Ligase
Buffer 0.5 pL, pX459 B2tk 7B 0.5 pL, X
B sgRNA-oligo 3.5 uL, 5 uL{KFR. 16 °C it
WL T AL 3 Trans5a B2 400, TolEd 14
EA R FEARFET B 50 pL (1) TransSa JBaz 25
YA 500 ng EFE YIRS, VK ECE 30 min,
42 °CKIEIL 45 s, BURVKIA 2 min, fIIATC
FiPk LB #5355k 500 mL, 37 °C. 220 r/min 3%
60 min, B IRAF IR 4 000 r/min B0
5min, X% 400 uL B35S, HFRRR LS50
VE TR R 78 002 T, IR TR RIS e b K
FERUR AT LA 20N B AE Z Ut LB AR |,
37 °C WA G IR 12 h, WA RRN . PR
RETRVE . A& &R P RPUEm LB A k:
FRIEPEB 12 h, FRBUTCRIFI 5000
1.5 ZARERYEEE

P ORI N [ S S 7 G o
70%—80%F, A DAHFATHE YL S0 s B IR i
B i) K EP A, B INA 200 pL i &
PRUERE G i, BRI A e T AR
IKJFRL DNA, TRHES5]; #4288 DNA:jetPRIME®
YR I=1:2 (AL ) L B jetPRIME 5 e
RAIMAZ] DNA B, e 10s, SRJ5 PR
Wk, FIRMFE 10 min 7 i DNA-jetPRIME®
S 5 AN 35 0 48 Ay 6 1) 8 A BE SR
I DNA-jetPRIME"™ 5 £ 4201 Vs I 1] 15 75 111
W, R PE SRR SR, B S A TE
37°C. 5% CO, 5 FRAATPARELIG SR, 12 h 5 5%
YL anayy ol 3 e BRI,
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AR 25 R O 1
1.6 T7EI K18

fifi Fisi DNA $E BRI & 3 U il DNA
J& % H R BaF AT IR R, R IR [mT
H i R Bt A7 A8 M e PR o B BB K = )
T T7 RN VIEEEGY], SOVAKR . R AG™
Y 8 uL,T7 RN YUIEE 1 uL,buffer 1 pL.37 °C
i) 1 h J5 /A 10xLoading Buffer 2% 11 )i/ . %
R L VKA B D& ) o check 51¥)7 41 F:
5'-GTAGGGTGTCTGCCCGAGGTGGGTAGTT-
3'; R: 5-TATCAAGTGTTGGTATTGTATTTACCT

G-3',
1.7 EEFYREL

P& HE R T-Vector pMD™ 19 ZAKAIIR G
JIA 100 pL TransSo B2 409, HEIREGH
BT UKk 30 ming 42 °C /K 45 s Ja ik A vk
HCE 2 ming A 800 puL Jodi LB AR R0
37 °C #R¥Z%HHFE 60 min; HL 100 pL HIESAH
X-Gal, IPTG., Amp Y LB [E{A&REF3E |, 37 °C
RS P R IE I TR AR
1.8 BIRFHREZE

W NEE RS 2 ZR T 1E 1 BH PR 2R B I AL S, R A
e FE 2 10 D 4/mL, A RRAANI A 96
FUAR (LA 0.1 mL #3534, T 37°C. 5%
CO, Bigiffirhakayiss; 7 dJa, WicifIEs
IEH B —ny gl fl; ak8ihaR 7d )5, EBek
A RIFAbRIC AR TR R 5%
1.9 Western blotting 25 9121

WSO A i, 5% % N PP T A o 1 400
SRR T 2R AN, 4 °C ., 12 000 r/min 5.0
10 min 5 H 80 uL F3F, FHHMA 20 uL 5xSDS
RGO, AR 10 min {5 7251, —40 °C
{#4F . SDS-PAGE #E fist HL Uk I 88 2 i 5 vk A 1o
B, RRERGSRS 5%BAS YRy 4] 2 h; 1xXTBST
T UE NC JE 2 ¥k, —PL(USP30 i) 4 °C 1 1%
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HJ5, IxTBST #ivk NC B 3 &, FEhifs 1gG
(IgG-HRP)} —HT, ZEIEMFE 2 ho ff FHEE AR
U8, srpraiiR.

1.10 [E%hKRIE

W 1E H AL AC A B AR B HEK-293T 41 ifg Al
USP30 A i B 20 e o3 0l 4 T 35 e dierh, e
FERKE 0%, B4R HEK-293T 4
Jd . USP30 Kk LAl i Bk 40 it A1 USP30 ik A m R 4
Ffl 43 1 %% ¢ pcDNA3.1-Myc-vec . pcDNA3.1-
Myc-vec Fl pcDNA3.1-Myc-USP30 Jfiki, 24 h
JE A TR IR
1.11 ¢ApEsEE L

A HUIR S R A7 A9 F A= 7 HEK-293T 4l g
I USP30 A B 4n M o3 5 4h T 6 fLAR Y, #F
ANAL%E BEC 2 90%IN), fdi 1] PBS VR RN DL £
BREE R MY ; BEJS A SVA i & B e 4l i T
37 °C. 5% CO i FRAAT PRI 1 h 5, SE#EA
1% FBS i) DMEM ZEH5, BUE T340 b4k
ESSIE S
1.12 KB R X EE PCR (real-time
quantitative PCR, RT-qPCR)

SVA R REIEYL 12 h 5, YA i , £ FH Trizol
RARIL RNA S5 5 cDNA 3547 520 9 e
i PCR, LA GAPDH JLHpNZ:, Kl SVA 1
5 IR o SEHT 9O E 7 PCR VA& R : ChamQ
Universal SYBR® qPCR Master Mix 10 uL, |,
#5910 pmol/L)4% 0.4 pL, ddH,O 8.2 uL,
cDNA 1 puL. RPN 95 °C HiAEYE 2 min;
95 °C 48Pk 10 s, 60 °C 1Bk 34 s, EHRY 1
40 K,

113 FitFESHh

S GraphPad 9.0 B AfF #4743
B, SEERRYLLE LR AT ttest BEATHETH: 40
Br, **: P<0.01 fCREAM R EMEZE R

2 BER540

2.1 sgRNA EHAFRRIBIETE

W HIHER pX459-sgRNA Jikii#E1T PCR ¥
B, IS E . WP EE R pX459-sgRNA
JoT KL 2, 43 i Al 4 D pX459-USP30-
sgRNAT, pX459-USP30-sgRNA2 . # (5 H A
SORENT EANE 1A Fros o F AL BUROI 45 5 4n &
1B, 1C Fror, T8 5 1 ksl il 2 ki 15
NP E pX4s9 FARHATHLT, STHAZE R
MFF. FIAFEIE sgRNA IR pX459-USP30-
sgRNA1, pX459-USP30-sgRNA2 ¥ 3h .
2.2 USP30 & [F fR 5 4 A ik B9 I ik AN 28 E
2.2.1 sgRNA I 4 E

B LN pX459-sgRNA 41 ik dhi%
Yv 3 HEK-293T fiJfi & 3 NEKE, ohlbrid
R#HL. #2. #3, KA ERE T 37 °C. 5%
CO, B FRMTh ISR 24 b J5, HIE AR ER
(W 8 pg/mL)IW 58 4 K 35 S AL B4 2-3 d,
O 36 B 24 B, SO/ IN TS 4 40 R o £ B 4
MBI 4H DNA, ffiff] sgRNA check 5|# 17
PCR 444, ¥ ¥F/E% HEK-293T 4115 Jy X}
R, BH P 7 3 2 200 L 4™ 34 31 24 2 000 bp KNP
FB, SHEUAR T R B/ MERE(E 2A) .
W H &, RS, B T7 RN
Vim0, 45 R anE 2B Fros, BA Y&,
VLAY R T HRWEGY) . ¥ PCR 973474
WE, W B s, RUY Yk
AT R G
2.2.2  USP30 £ & & F 4 e i i

I PR R 10 4 M 4 25 2 O 32 B 42k 7 40
JIAnA 96 fLAH, F 37 °C. 5% CO, K534 b
B3R 7 d, Amic i MBS IE R B — i gL
PEFTH KIG SR, B35 7 d B340 A e 40 i 14T
Kl 3 Frs.
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223 AREREZEMMAN USP30 ERFRIEKF
g il

W™ KR FR5 1) 5 s AN L 1T Western
blotting i, Z5HIE 4 fron, 5HE 4R
HEK-293T 4 fH kb, 45 3 R GE 40 AR AR A
FI| USP30 4571 (43 A BT gt #l L #2., #3), H

A Inserted gRNA

=l >
" Ubpro,

pSpCasd(BB)-2A-Puro (pX459)
9175 bp

SRNA seaffold a5 L

th USP30 sR I RYaRIk &R THR, FRI USP30
DR 53 200 i 22 A A )
224 AERZEMMM USP30 EEHmIEA N
M FF 43 4T

PEH RIGFR G B s A . DNA, FIH
check 514 H 09 7 Bey IR 38 09 B /9 B

AFLAG

B
GTGGAAAGGACGAAACACCG GGTCTTCGAGAAGACCTGTTTTAGAGCTI
L ! . ! L L N ! M
T T T T t T t T +
CACCTTTCCTGCTTTGTGGC CCAGAAGCTCTTCTGGACAAAATCTCGA"
GTGGAAAGGACGAAACACCE GGTCTTCGAGAAGACCTGTTTTAGAGCTI
GTGGAAAGGACGAAACACCGTCGCTCATCTTCCAATGACG-—---------------] GTTTTAGAGCT)
GTGGAAAGGACGAAACACCGTCECTCATCTTCCAATGACG-—-----—-——-—-—-—----- GTTTTAGAGCT/
GTGGAAAGGACGAAACACCGTCBCTCATCTTCCAATBACE----------—------- GTTTTAGAGCT/
GTGGAAAGGACGAAACACCGTCBCTCATCTTCCAATBACG-~==~~~-==-=====-2 GTTTTAGAGCT!
GTGGAAAGGACGAAACACC
Cc
GTGGAAAGGACGAAACACCE GEBTCTTCGAGAAGACCTGTTTTAGAGCT!
: 1 s 1 : 1 . 1 :
+ T t T + T + 1 y
CACCTTTCCTGCTTTGTGGC CCAGAAGCTCTTCTGGACAAAATCTCGA’
> L]
GTGGAAAGGACGAAACACCE GETCTTCGAGAAGACCTGTTTTAGAGCT!
GTGGAAAGGACGAAACACCG GGTCTTCGAGAAGACCTGTTTTAGAGCT:
GTGGAAAGGACGAAACACCGCTCACCCTACATCCAATCAC-==-=-=======c=oq GTTTTAGAGCT,
GTGGAAAGGACGAAACACCGETCACCCTACATCCAATCAC-—--=----=-------- GTTTTAGAGCT,
GTGGAAAGGACGAAACACCGCTCACCCTACATCCAATCAC-----——--———————-| GTTTTAGAGCT,
GTGGAAAGGACGAAACACCGCTCACCCTACATCCAATCAC--—————————————— - GTTTTAGAGCT,

1 pX459-USP30-sgRNA #H {KEEFAFAL sgRNA N\ X B Fr 25 3R

Figure 1

Construction of pX459-USP30-sgRNA and

sequencing analysis. A: The model of

pX459-USP30-sgRNA recombinant plasmid. B, C: Identification of pX459-USP30-sgRNA by Sanger

sequencing.

P4 actamicro@im.ac.cn, & 010-64807516
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A T Bk, HALEREMLERE 5 A FHPE S g
FEY KB 2 3 BUTCRL I 7 25 5, 45 R R
#1, #2, #3EIEANHERRIIER 33 KT 134,

2000

A B
bp  Marker WT #1 #2 #3

5000 —

3000 —

5000 _] ) ) ) e

1500 — 1 000

1000 — ’ 750
500 —
250 — 250
160 — 100

2 sgRNA BI85

134, 131 PMFERM SRR RS 26 E KR
Mgk, FM RN iF g USP30 J D8t 4 Y 2
Makk, a4 USP30™ 4.

Marker WT #1 #2 #3

Laat ) i) \ggpnt
} Cleaved bands

Figure 2 The analysis of the enzymatic efficacy of sgRNA. A: The USP30 gene fragments. Marker: DNA
marker; WT: The USP30 gene fragments of WT HEK-293T; #1, #2, #3 indicate the amplified USP30 gene
fragments in pX459-sgRNA1 and pX459-sgRNA?2 transfected cells (three replicate samples). B: The analysis of
the products digested by the T7E1 endonuclease. Marker: DNA marker; WT: Negative control; #1, #2, #3
indicate the digested products of the amplified USP30 gene fragments in pX459-sgRNAT1 and pX459-sgRNA2
transfected cells (three replicate samples) by the T7E1 endonuclease.
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Figure 3 The screening of monoclonal cells. A—D: Monoclonal cells.
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Figure 4 The expression of USP30 in the
monoclonal cell lines by Western blotting.
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Figure 5 Knockout of USP30 significantly inhibited SVA replication in HEK-293T cells. A: The wild type
HEK-293T and USP30 " cells were infected with 1.0, 0.5, or 0.1 MOI of SVA-eGFP for 12 h. B: The wild type
HEK-293T and USP30™ cells were infected with SVA for 12 h, and the Western blotting detection of viral VP2
protein expression. C: The wild type HEK-293T and USP30 " cells were infected with SVA for 0, 6, or 12 h,
and the SVA transcripts were detected by real time quantitative PCR. **: P<0.01.
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