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Abstract; In This study, we used the CRISPR/CAS9 gene editing technology to construct a G3BP2 gene knockout 293T cell line and ini-
tially explored the impact of G3BP2 gene deletion on the proliferation of Senecavirus A (SVA). Laser confocal microscopy was employed to
see whether virus infection induced the formation of stress granules. The px459-sgRNA expression vector targeting the G3BP2 gene was de-
signed and constructed, and transfected into 2937 cells. Cell lines were obtained through puromycin pressure screening and subcloning, and
were identified by western blot and gene sequencing. Cell proliferation rates were determined using the CCK-8 assay. Western blot, RT-
gqPCR, and plaque assay were used to detect the expression level of viral protein VP1, the copy number of VP1, and the virus titer in the cell
supernatant after SVA infection. A dual luciferase reporter system targeting the SVA IRES was designed and constructed, and the promoter
activity of the virus was measured using a dual luciferasereporter assay. The results showed that virus infection induced the formation of stress
granules. A G3BP2 gene knockout 293T cell line (HEK 293T G3BP27") with a 10 bp deletion was obtained, and there was no significant
difference in cell viability, compared with non—knockout cells. Western blot, RT-qPCR, and plaque assay all demonstrated that G3BP2
knockout significantly inhibited virus proliferation. The dual luciferase reporter assay indicated that G3BP2 knockout downregulated virus pro-
moter activity. In summary, this study obtained a HEK 293T G3BP2” cell line that inhibits virus proliferation by downregulating virus pro-
moter activity, which laid a foundation for further exploring the impact of G3BP2 on SVA replication.
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FEWNRINEE NFRZEHN R FE A (Senecavirus A,
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PR 596 W4 [ Proteintech 3 F]; T4 PNK, Bbs I 1
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Gibco A ] ; HIRA/NILIA A & A YR B A R
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Master Mix, 2 X Taq Plus Master Mix, HiScript Q RT
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1.2 sgRNA RBXEESI Y%t

sgRNA 5197511, R4 NCBI AE G3BP2 ( Gen-
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G3BP2-sgRNA CACCGAGTGATGGAGTAGTTGTCC AAACGGACAACTACTCCATCACTC
G3BP2 CTTGAGTTCTACTAGGTTGGTGC TTGTTCCTCTTCTACTTCATCTTCTGATTC
qG3BP2 AAAATGCTAACAGTGGTTACTATGAAGCT GTGGTTCTTGTGGCAGAGAAACAG
SVA IRES CGGGGTACCTTTGAAATGGGGGGCTGGGC GGAAGATCTTTACGTCTTCAAAGGTGCCAGAG
qVP1 GCTTATGTTTCTCTCAACCATCCCT GTAGGGCACATATGCGTCTGAG
qGAPDH ATGGCACCGTCAAGGCTGAGAAC ATGGTGGTGAAGACGCCAGTGG
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0. 1% Triton & &% & 15 min, PBS YEE B ; M
5% F & (BSA) ZE R E ] 30 min, PBS
YEEEIAW ; G3BP2 5 VP1 #R 1 : 200 Bl —Hois
B, 4 CHrMa, MU—HiIfH PBS Ve
—¥i; RAFEPR 488 5304 596 L 1 1 200 fiL il
THWREW, EREOLEE 1 h, H PBS YL i
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AT i B i, B UD) SR ST AR R L 2 7
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RNA, 4 pL 4xgDNA wiper Mix, RNase free ddH,0 %h
216 pL, 42 CHEH 2 min; PSECE VKR 2,
B, ZEARZR 1 A 4 wL 5xHiScript I RT SuperMix,
S SERRF 50 °C 15 min, 85 °C 5 s,

PE# PCR (RT-qPCR) 84K & . cDNA
Bitle 2 pL, L FHESI %4 0.4 pl, 50 x ROX
Reference Dye 0.4 pL, 2XAceQ gPCR SYBR Green
Master Mix 10 wL, ddH,0 6.8 pL, W 4. 95 C
FAEVE 5 ming 95 °C 10s, 60 °C 30 s, 40 PMEH, 5
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PR TERCBE S A TR 50 8, RIS FHE TR AT
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VP1 il actin Uik, 7E4EIK =W E 2 h, B—it
PBST PE¥ 3 Uk, IAXTR B Fh & IR — 40, K L
FIMFE 45 min, PBST Ve 3 K, MHETER ARG
T A TRESE 3T
1.9 FEHENE

# HEK 293T 4iifig fil HEK 293T G3BP2~~ 4 il LA
IX10°HFA 12 FLAl, FRANIEKIEER)ZE, DL 1 MOI #17
3, 6 h 5 LR =45 . FF BHK 41
PL3x10°HHA 6 FLik, TrAifiks )z, 52 bk
W, PSR 40 M T DMEM JEAT 435 L s B, 454L
BeRf 1 mL, 3 ANEREH, 37 C 5% CO,RMIET
2h, FEEBEBRIEIA 2 mL & 2% %8 3% W AR 5
B, 37 C. 5% CO,RAMLRLEEEFE 2~3 d, Gitr”
AR ERE R, THRYREEEE (PFU/mL) .
1.10 SVA IRES WX EZEBmBRERZHERETE

Fi 8 TRIzol 75, $RIBUR 21K RNA, #E17 &4%
54535 cDNA, Bl Phanta A% . 2 pL ¢DNA, [F
WS W 4% 1 plL, 2 XxPhanta Max Master Mix 25 nlL,
ddH,0 19 pL, RWFEF: 95 CHAEM: 3 min; 95 C
15s, 56 C15 s, 72 °C 30 s, 35 MEH; 72 C
10 min, 1%/ B BE W B8 B LUK 0 5 B 0y B, i Il
WA B, BRI NI DNA FBE S pGL3 [a] i i 17
U1, BV i e M, {14 3450 16 C i
s, BRS FBERE A 1 : 7, M)
R Y AL DHS o JBAZ S 40, 37 C &4
Lh, WATFEERNTERDN LB BRI, 37 C
BB 15 h, PRI VE TR 78 PCR, %5E FHE
WS, BEIEY RIEF HME A, S BOTOR I E 17 I
J¥, e 7 B IE 80 M, K SR i 44 0 pGL3 - SVA
IRES,

¥ HEK 293T #iijifg 1 HEK 293T G3BP2™~ 4 i LA
IX10°HH A 12 fLAR, FF4IMK = 60% ~70%, F)H
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g, PEAT3 ANEE L 24 h SR A A IR 2
JL, R IR R e 5 2 I e A2 RO L
1.11 #HESIT SR
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GraphPad Prism 9. 01 #4347 8dls 7 #r, e A7 cdls
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2.1 SVA BLEBEIFEH G3BP2 WRIETL
A THRST G3BP2 5 HAE SVA YL e, &
M NPEE G3BP2 2 127532 SVA ERYLIFE M, AHF

FURH SVA (MOI=1) By K32 1) HEK 293T
4/l 6 h, Western blot 1 qPCR {56 43 1) K6 I £ 1 36
KK mRNA 48 DUE, 45 R SVA #:# 6 h
J& G3BP2 fUFE 11 /K ¥ 5 mRNA A9 & &34 W & 2 7+
(1A, B),
2.2 SVA BifEBEEEA G3BP2 BERSTH

SVA (MOI=10) JE&§t HEK 293T 4} 6 h, A$%
BELLAE A BT R, IV R A Ak 20 A S BH 1 o) R
R AR N R e B, AR BN (K
2A), ARIEFH G3BP2 EI IR A, AR A Ak
S, G3BP2 B f AR Jl i R A I SR, SVA J%
Ye R AT LAG S 40 Y G3BP2 B8 A A R A N 15
W, BT R AR, N I ORI AR 2
%, Gt Ar SVA B i 25 | HEK 293T Ziiffd ™A=
NECBURL (18 2B)
2.3 HEK 293T G3BP27 {Hi R I 22, ik #n
£E

FiMEGE KPR EAT sgRNA B &, B 521k
() px459 PEAT M R AL TR, TPas SRR, &
ZH FORL px459-G3BP2-sgRNA HHE L) (18 3A) . #
WSL AR R 4RI 5 HEK 293T LR 4% px459 25 #
i) HEK 293T 201724, 4558 5WoR D5, E3 4ijE
FRIC G3BP2 133k (K 3B), HU DS 45 HEK
293T ZHME#EAT DNA $2H0, RAKM 51 Hy1s, W)y
455 7~ HEK 293T G3BP27~ 20 Ml 2 5 41 iy bk
G3BP2 %k 10 bp, i MEE M BEZEA (K 3C),
RIS E) 1 Bk G3BP2 JEH RN ik, CCK-8 k4%
WREW], HEK 293T 4iffi 5 HEK 293T G3BP2™~ 41 fifd
TERPE Y FA 2R (B 3D), Uil G3BP2
FLPR s AN 520 HEK 293T (940 TS 17 .

A B 1.5-
i‘ %
'.*S!
i 1.0
MOCK SVA 7
pre—— z
G3BP2 =
£
2 0.5
VP1 N
==}
o
tin |G o—
ac 0.0~
MOCK  SVA
A%

W ox o« FIR P<0.01, TR,
A. Western bolt il VP1 15 G3BP2 [ # ik; B. RT-qPCR Kl
G3BP2 ) mRNA FiXJ FikKF,

1 SVA BitEEEER G3BP2 (IRIETL
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B2 SVA B5| M HMBR~ %
A B
~CACCGAGTGATGGAGTAGTTGICC - LI R .
y P G3BP2 | s S o
U6 promoter sgRN/ 2RNA scaffold - -
G G3BP2-sgRNA D
GAGTGATGGAGTAGTTGTCCAGGTCATGGG 2.0+ Aei203T
293T - G3BP2ik%
A . 1.54
Mot tonpoallons .
GAGTGATGGAGTAGTTGTCCAGGTCATGGGi o 1.04
vt i,
G3BP2%il% [GAGTGATGGAGTAGTTGGGCC TTGC TGTGG G 0.54
0.0 T T T T
24 48 72 9%
A I E] /h
A. px459-G3BP2-sgRNA JFURiAHE ; B. Western blot Kl G3BP2 # 4 #KiA; C. DS AMAEMRELRMF,; D. CCK-8 MEAMAELTE J1,
3 HEK 293T G3BP27 i ZHIME, TFEFLE
2.4 G3BP2 k53t SVA & Hl R0 R EETR T N 2.6x10° PFU/mL, Pi# M2 11 %

Western bolt 2% 5 i W #{ & G3BP2 J&5, SVA 7 (Kl 4B), RT-qPCR kil & ¥ G3BP2 fil&/G N T
HEK 293T G3BP27 4l &+ Ay VP1 BEHEIAE T E VP mRNA KF (K 4C), ERZE R UL G3BP2
T (EI4A), Geitmast kM, HEK 293T i #E  AUBEEEANG] SVA 7E78 T4 b iy & 6l
TEIAF] 2.9x10* PFU/mL, 1M HEK 293T G3BP2™~
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B. WEBERIGK M IER A ; C. RT—qPCR 53 VP1 ZEP) mRNA 7KF,

B4 &% G3BP2 Xf SVA 15 By 220

2.5 FEER G3BP2 EEXT SVA BahiE IR0

PCR ¥4 B4 ik IRES Bt 2088 i L 1k 43 78 i
TN, ¥ TRES HBEFI pGL3 FH Xho 1 1 Bgl 1T 3
TIWEEY), S, P REEFRAYERETE, RJE R
RIEA TN, 4559 WoR il A B R BES IRES &% 751
— 3, KAl Y 4 FOR Ay 4% A pGL3 —SVA IRES

A

Firefly Luc

(F5A) 5 Bz ok o3 il % Je i A\ HEK 293T 4l 5
HEK 293T G3BP2™ 40fifl, 24 h J5 M Z¢ 2 R 51K
1R, G3BP2 iR N8 1 SVA 1Y IRES J& 8l i P
(E5B), 455RUEH G3BP2 w] figil i T i SVA Y13
BT A 5 B A 1 5

0.0
293T G3BP2ik&

B

A. pGL3-SVA IRES iRty ; B. MHOGCEEHL SR SVA IRES Jg shii

5 E¢B& G3BP2 Xt SVA IRES B zhiE RIS

SVA & Fk [ B & B $ 7K 98 g s S Ak, DR Lk
PUER S DESEE AL, KA T BIAMERE ; [RIEHE
M RNA R, 2 RARRAR, S i WE 4 2212
YRR Z % N A E TR B A5, X T SVA
M BCRE LR R AL EH

I OBURLAE Ay 56 R S g i —3R 43, FE N OBURLIE
A, RNA 454 & A 0l LSS & IE 76 AT B 1Y
mRNA, FE LA & F BRI S KE SRR
JE(E ST, IFREERAFMBUREE RN F65 EAT L
PR TR EAT IR B, ASHIESE B SEIE B SVA R &
12 HEK 293T 40 i ™= A= i 0 Bk, A i 9% & 38R,
G3BP R e NI BUR: i JE it 72 Hh i 2 e B Y

PAFEAERS, DR ol B R B R AR 1 G3BP2 i
HIFHE T px459-sgRNA | #:4¢ ik HEK 293T, i
NERRA 5 25 e ) i A B A BRA BRI A T v o, e
AR 1 Bk G3BP2 SRR 2 AR () A M Ak, L4
MG ) SRR AN R BEES . XN E
9% SVA W5 HIHL ] S5 R OOk AR BLAE 258 T
Beat

IO7 VBRI, (47 A3 R SR TR 5, (R
TERGBE AT LA 3 5548 G3BP S AUEA K Hili% .0, B
15 X 7 R U P9 T T T AR ) A 28 7 35
ki, JEGEHEA B SN . AR E T AR SVA E
SR A R 2R 5 A SR A M R TP BT, R IR R 2
FHHIAR VP E AR ERILE S mRNA K3 3
RAARG, BRAIMA 95 75 7 B bt SRR AIK, £ G3BP2 3
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