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WE 1 AL SmF(HSV-1) R FARMEENF ILRBARZ —, 48438 33 2 4R & Bk A6
R sz et il A& gm, HSV-1 8 NE AR o B X R A 2k, F F T E B(IFN B)
Bk it Rk TR EABAR (ISC) A B mES M, EF R, FTHREFFHOOKREL
(TFIT1) 2 ym A R e i A2 P ey E R SI R T - KB R A 89 K%, %ﬁrﬁ,ﬁ;%mm%uf%akzé%%o 4:
B A A CRISPR/Cas9 # AME T ) FOR A 4 4m B (1.929) IFIT1 Lk 4a Rk | S, 9% ¥F 3 77 % 4
SR Bk IFIT1 2% 8 KT oy Rk, #4 HT-DNA #e Poly[ 1.C] #li% 1929 WT #= IFIT1 %
Ak, % BF 2 PCR 3 AN L I HT-DNA 83k 4m i it IFN-B & T %5 ISGs #9 R iA & 2 %
&, IFN-B #9 & A &b 1.929-WT 41135 & th 13.4 45 IFIT1 A=A 4L B F 10 ( CXC chemokine
ligand-IO,CXCLIO) 09 %A L 1929 WT 2895 -F 3% & & 6.7 454 21 44 (P<0.001) , 1 Poly[1:C]
R K 2 EAL(P>0.05) , %8 IFIT] 52 i@ it DNA 42 5@ % k4718 £ R B A D AER ., AR
IFIT1 X B 693 5% 248 A, A B CRISPR/ Cas9 4% R # 3% 69 HSV-1-VP26-mCherry % 2 £ 4% % 8 ik 4m
Rk, 183t ) IR A R R AR R A WAL, R I TFIT] Sk da etk 5 1929 WT m i AR b | 7 7% F 3%
21T 60%(P<0.001) %3 7848 /1 /£ 48 h J& 1% 28. 6 45 (P<0.001), % %R AW, IFITI AR
88k A A T3 HSV-1 89 B %2 EFTR TFIT] @i DNA 125 @ % R B4k L8 IFN-B & ISG
89 FGK IFIT1 698 K AR FNAZ K AE T RFPAER . ZERA B EH R LB HSV-1 B 4%
T NPT — A

XA 1 A4S JmAE; CRISPR/Cas9; THEF FHWRETLES I, FHREP
FESES Q291

IFIT1 Deficiency Promotes Antiviral Protection Against HSV1
Infection by Enhancing Interferon 3 Production

FANG Yi-Jun, HU Hao, CAI Shao-Li, FENG Zhi-Hua, FU Ya-Juan"
( Southern Biomedical Research Center, Fujian Normal University, Fuzhou 350000, China)

Abstract Herpes simplex virus type I ( HSV-1) is one of the common pathogens, which endanger
human health and infect host cells through damaging skin or mucous membranes, therefore causing a
variety of diseases. The invasion of HSV-1 activates innate immune pattern recognition receptors ,induces
the production of interferon-B ( IFN-B ), which performs antiviral function by expressing interferon
stimulation gene (ISG). In recent years, the role of interferon- induced protein with tetratricopeptide
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repeats 1 (IFIT1) family in the viral infection process has attracted the attention of researchers, but the

details of mechanism remain unclear. This study constructed the mouse fibroblast (1.929) IFITI knockout
cell line by the CRISPR/Cas9 technology and evaluated the expression of IFIT1 proteins by Western
blotting in the knockout cell line. The mRNA levels of interferon-f and downstream ISGs increased
significantly in 1929 IFIT1 knockout cell line than WT cell line. IFN-B was 13.4 fold higher than the
control group on average, IFIT1 and CXCL10 were 6.7 fold higher and 21 fold higher than the control
group , respectively, P <0.001. When HT-DNA was transfected into cells, Poly [ I: C] showed no
significant change ( P>0.5).The results indicated that IFIT1 exercised its negative feedback regulation

through the DNA sensing signaling pathway. In order to study the antiviral effect of the IFIT1 gene, the
knockout cell line was infected with the CRISPR/ Cas9 technology-modified HSV-1-VP26-mCherry virus.
By measuring the viral fluorescence number and the virus copy number, results indicated that the survival
rate of IFIT1 knockout cell line was 60% higher than that of 1.929 WT cell line (P < 0.001).The results
showed that the deletion of IFIT1 gene was beneficial to resist HSV-1 infection.In conclusion, IFIT1 up-
regulates the expression of IFN-B and ISG through negative feedback of the DNA signaling pathway,

thereby deletion of IFIT1 protects cells from virus invasion. This result provides a new idea for further

research and development of therapeutic drugs for the treatment of HSV-1 infection.

Key words

herpes simplex virus I type ( HSV-1); CRISPR/Cas9; interferon induced protein with

tetratricopeptide repeats 1 (IFIT1) ; interferon B (1FN-B)

PR ALY 20 55 (herpes simplex virus, HSV) J& A
R LR S A Z — | REAE 380 2k 52 40 e JER 2ok 5 i nie
WA T4, 1 HL RS 2R iy & A 1 4ok
Az LI AT R GRS BETE I R AR B
FARRES 5 25 N, N R R 15 80% ~
90%"" , Mg Y AU R R 4 RAE YL
M, B MER B RGBT AR AR
IMiL7E YK HSV 4324 HSV-1 (herpes simplex virus
type I , HSV-1) #1 HSV-2 (herpes simplex virus type
11, HSV-2) Ak 27, HSV-1 j&— XUk DNA 5%
B, FEAE bR A MR R A R G JFRETE R &
TEHE A B RIS S AERF Y R HSV-
1 PR 55 BT 7R 2% V3 BRI N 22 P Rl Ak 1) A ML
R G E R A S

RIR I8 22 G AR S AR M AR R 4%
ZURH, B T HSV-1 2 XUEE DNA Ji ¢, Pt HSV-1
TR AL , O 75 WUEE DNA 55 DNA 52 {A R
B R -IR AT BR & BB ( cyclic GMP-AMP synthase,
cGAS) 25 &, PP A% T G i cyclic GMP-AMP
(cGAMP ), cGAMP %5 & b 2% 3 H i 3 X+
( stimulator of interferon genes, STING ) 5% TANK %%
A 1% 1 ( TANK-binding kinase 1, TBK1), ##%+
PRI F 3 (interferon regulatory factor 3, IRF3)
BERRALIS PR 1 BT IR HeE it — i S R T
PEFE M P FE A (interferon stimulates genes, 1SG) , &
FEYURREMER" o 1SC FEFAN{a] K ¥ i d 4E FH 2L
A RIS ORISR, TR

S IO K # &2 & H (interferon induced protein with
tetratricopeptide repeats, IFIT) FJHTHR BE/E H SR T
JURMIFEE B O, HAE 7 sC A TRIT %
PSS AR INE , BORSE 2R EE RNA )
Tl AR A, 09 9 2R 1 BTl RNA i ol 23 10 4 5 vh
NN YL IFIT RN R Z R T E B
(interferon-B,TFN-B) /5 5 3 3k 7= A4 () — 2K 1SG, 18
PERTE ROPE FARLE A5 D68, T2 4 D, 73
J& IFIT1 IFIT2 IFIT3 Fl IFITS . 2K GEFRH B &H
2 AT AT, g Y A 47
~56 kD, 3 HA Z 14> TPR (tetratricopeptide repeat ) 4%
Hs® . HAT, BFFEE R B ISG Hh IFIT j# i 17 55
STING F1 TBKI X # & W f T M 1
(retinoicacidinduciblegene-1,RIG-1) {5518 A IR
PEAEHT, G TRF3 55 4% 4 1-kB (NF-kB ) i #% (14 1
b, A2k IFN-B 1335, BRI TR 4 51, IR & R 1R BT
TREEVENT AL TFIT PR G206 h HAU B 5 i B 75
HREAT A 15 i SOFIESE

AHWFFEH) ] CRISPR/ Cas9 5 A M #4217 /)
FRURLZT 420 (1.929) TFITT BBR4m bk , % B IFITI
52 DNA {5538 BT TFN-B A7 76 I8 3% 1 s ot
PTAVER] . IFITV @R A0 B AR IR s HSV-1 K92 9 7
Jei  HSV-1 S92 7 2 i S B4 PR BE J1 45 1.929 WT 4
MRk B85S . N HSV-1 5 T30 A0 4 A
th &, ST 25 ) R A TRIT T ek 583 9 2 14 52 1]
KIEFARE ST, e A RARYT HSV-1 e S H i h
AR AR i A — 13 ik ke S
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5 36 &5

1 #MR5FE

L1 #H

AWFFER 1929 i g 22 4 2 52 56 B4 B, 1929
A A/ BROBLET R AR, 55 7 5 =B DMEM 1 F
Hyclone, 12 4 R A D BE A1 i PRAF T ARSI =,
HSV-1-VP26-mCherry FHASSEH6 28 04 JE K15, AT &1k
7 PR M6 @R HSV-1 i B, pX459 JiUKL W A
Addgenes, "] 1 F CRISPR/Cas9 & [H 4 5 4% K | i
RL b4 BRI B R UV, AT TR G S B A
U137
1.2 XFI RS

E. coli Tran5a 4 H TransGene ; Lipofectamine ®
2000 Transfection Reagent ( L000150) Iy H %% 2 &,
Bsb 1 BRAITEN VG (FD1014) W H 383K K BCA 2K
F1 5 5 355 £ (P0010) ) H Beyotime ; Anti-IFIT1
mAb(TDY041) Wy [ RAENE . HABME A BiA 157
AL 45 800CW F'HT Bl Ab ) H Proteintech group;
Gbico 4 MG B FE 2K &, Opti MEM 757 3&04 H
FEER K, T4 DNA ZE 4 [ TransGene , PMSF 25 [
0 ) 5 ) 5 BB K, Agarose ) B AT FIECIR S |

BhBE PCR X, 3¢ [E ABI Veriti, PCR 1%; 32 [
ABI2720 #Y, SZIF 525 7 PCR Y, StepOneplus 3
[l ABI; {52 /b JOLEE T, ND-2000C F83KK
i ARG IR A VB AME R TAEGRA
FELEW BT 1 A RN ) 5 R AlK R T, 91 R R
KA PR A Al % AN, 55 E Hoefer TE42;
Bio-RAD & 1 % B 18 % ?}E; 15 E Zeiss Axio
Observer Al 2§,
1.3 sgRNA Higit 56K

i# 1 https ://zlab. bio/ guide-design-resources ¥
S BEVHR AN sgRNA (Table 1), A M BERLAE 941 R
IS A RS . sgRNA IR K OB 251820 95 <C, 10
min;95 C[%Z 85 °C,2.5 C/s;85 CHHE 25 °C,25
°C/s,25 C,5 min; ARFE 4 C
Table 1 The IFIT1 gene knockout sgRNA sequence

Name Name Sequences(5'—3")

IFIT1-2-F : AAGCTATGTCATTCGCTATG
IFIT1-2-R;: CATAGCGAATGACATAGCTT

sgRNA

1.4 IFIT1 BRRRAL R 32

pX459 Jiki H Fast Digest Bbs | F§fE 37 C <
N 30 min, FLf 1% 3R NEHEEENS , AR BEDIH) pX459 i
REASOT BE S W R 5 HhL RS s 7 Tl D) R )
VIJa 1y pX459 Bk 5B K5 1) sgRNA Jif T4 DNA

R 16 CiEd i, &IFWEE Y LE E.
coli Tran Sou W 3 25 5 FHE: v
1.5 RERER AL R e S B A B 4 B AR BY 0 18

1.929 ZHMIIEFRAE 10 em?® BEIFR LA 13 Uk B 240 Jifd
AR 80% I 1 745 Y% AR FiIA Lipofectamine 2000
LRk 1 IR ALY 1.929 4iififl, 5% 48~72 h,
FH pX459 JBoki_b #5471 ERS E5 2 (puromycin ) #1717
TG, BB AR YL 2 FHPEXTRE LAY Puro 28 8 pg/
mlL, i 21 B 04 X RE 2L B4 40 L FE ' 1k 3 S 1Y
HREA PRAR BE, S5 977 48 LAk, B ICEE LA Iy | 3
iF DNA AR 7515 1929 WT 4l kk b, 914
WeSE N IFIT BERRANIERE
1.6 HREENFEIERMRAMMKEEDRAEN
=ik

TR AE B 25 ML K 2] 3% 10° A2 a5k, 42
HCE ER M BT, B R 2% o 3 ¥ W ( phosphate  buffer
saline, PBS) I UEAR AX M5 32 2L, A 70 L B 15
SR, TOTE T4 1) 40 ) T PR 4 A 5 7 1L
R, #8515 mL B.0%, 14 000 v/min 250
10 min, WHL 35, BCA 85 1 B J3 I 1850 & 0
BT, SR Bl E R SEE TFITT iR 40 bk .
1.7 SEBZE=E PCR #&ill IFN-B & ISG HRIZE

HT-DNA F1 Poly [ 1. C] 43 5434 IFIT1 @ Bk 40
ik ,6 h B TRIzol $2HUAH L5 RNA , ikt 22 4h o3
SRS THM LR BE | 5 1 J5 3 7 5% cDNA ., TFN-B
K HSG Y23k il o S i PCR 7 ikl , H
JRIEATE PCR 4 3G F v | 38 s A 2 S5 5 1) ik
JEXT PCR SEARFEA T S2 Al | 155 A8 fh i . O
SAF SR BE 95 °C 10 min; PCR By B 95 °C 15
s,60 C 30 5,40 PMEIR; Gl th 2B B 95 «C 15 s,
60 °C 1 min,95 °C 15 s, PCR 5|#¥fdi ] Primer 5 i%
THIT Hh AR N R A BR 2 Bl 5 L (Table 2)
Table 2 Verify primer sequences for real-time fluorescence

quantitative PCR

Name Name Sequences(5'—3")

M-HPRT-F CAGTCCCAGCGTCGTGATTAG
M-HPRT-R AAACACTTTTTCCAAATCCTCGG
M-IFNB-F TCCGAGCAGAGATCTTCAGGAA
M-IFNB-R TGCAACCACCACTCATTCTGAG
M-IFIT1-F TGGCGGTTTCCTACAGTT
M-IFIT1-R TCCTCCAAGCAAAGGACTTC
M-CXCL10-F GCCGTCATTTTCTGCCTCA
M-CXCL10-R CGTCCTTGCGAGAGGGATC

1.8 XK E= PCR il & HSV-1-VP26-mCherry
J5 B 10 ¥ TLEL
R T SRR b U A4 A BRI G, 1B AR & I
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17 1Y) HSV-1-VP26-mCherry %5 3, VP26 J& HSV-1
YR T AL AR ST AL TP B /N R L, AR E A
CRISPR/Cas9 i A 78 H 2 F %65 F R A 0l L&
PR € 1) mCherry 25 (¥ 51, #4) 8 HSV-1-VP26-
mCherry fill & FRIBH T, ZRlA LT AL AE
BEMEE )RR 288 s ), TG HL 5 8 J5 SR o8 A K
JELI2 995 B 1) AH DGR 0, 2 — ol ] 22 4 0 s 75 9
P BU10 pL ¥ 455 1) HSV-1-VP26-mCherry &
BEVRAR B A S A, I R A ik B, SR ), DA
HSV-1-VP26-mCherry %% 7 45 K 41 Fl pcDNA 3. 1-GL
JFRAE WA AR (GL J& HSV-1 %55 T & &9 fin 4 1Y
— OB AR T, A Ry — S T I A R S T A
T FEMMBELS 5 ), Wit 51 % (GL-F: CTCGGAAT
GGGGATTTTG; GL-R: CTAGTGGATTAGAGGCGCC )
SERFE B PCR, S Ja i a4 DUBU 3. (1) TR
VERREHR I peDNA 3. 1-GL JFUk: 4 8 R . B8 IRk =
STTRL/ Ay (2) MRS SE A E B PCR 4528 1A
HSV-1- VP26-mCherry Ji%§ # A Lt T* pcDNA 3. 1-GL
JERE 2 I8 A EL, B A5 B0 peDNA 3. 1-GL itk %
NP5 D8 (3) THAA 10 pl HSV-1-VP26-
mCherry J 5 145 DUEK
1.9 B IFIT1 BiRR 4B PasR 4GNS B M 8 6l K& 18
JEAE

A TFITT @ B 40 i B 5 , HSV-1-VP26-
mCherry JEEE YL 1929 WT IFIT1 #1540 i, 18] &
PN B VRS A0 T A A A DL AN 15 o W At L
BOKGM TG A0 H |, LASRAIE TFIT1 5& R Bl X HSV -
LG TE MR SE0R . #1929 WT IFIT1 w5k 4
AT, B 4% 10° ARl T 6 FLAR T, A4 %
U T s 7 e 1 R R R 0 SRR 1929 WT
AR 9 5 £ HSV-1-VP26-mCherry %% 25 & ( MOI =
2) . TR0 A BE S, BEFL A MOL =2 [ HSV-1-
VP26-mCherry &, 8 h J& B i (O K5 0, T
37 °C 5% CO, ek 2L 5%, B0 24 h 20 Wi
BRI SR AMBEAET B O, Bl 5 0 B A Gl i [A] 28 4K 4
JLIE 25 20 A R V7 A6 35 3 v R 41 i L 4 5E
1o, POLBEZIIRR B A 2 7E 24 h,
48 h 72 h 3% S REOULEE AN i 2 ' B2 A1 1 B fi

£ W RO e T AN A E

1.10 FHIBLEBRSEITFESHT

REm B ER 3K, RPN ZE A Bio-
RAD BFAHE | SERF5E B PCR 45314 CQ 4% #
N 2784 Cq HIG AT H#R, b FH GraphPad Prism 4
WATGT 2 M IEAE R, " P<0.05 B 40t 2
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=X,
2 R

2.1 CRISPR/Cas9-IFIT1 % [F & 5 BT A1 K 55 5% 41
Ftk & E

FRAE pX459 UKL 2 vi 37 55, Fast Digest Bbs
[ B HEE), R EE VI pX459 FkifE Nt ig, KN
BT 5 JoORE F Jir A 1 i MR e A S AR M S5 4, 22 Bl
WHEEE I FL DK A I, pX 459 Ok i D B V] ( Fig. 1A)
PV AF Y sgRNA JE BRI Bbs T BEDI 07 55, il
PIf R 5'—3" GAAGAC, sgRNA B kJ5, FIH T4
DNA FESER I« 2857 MF R HA 2 2 iU A o 19
pX459 BRI, BHEE WAL S] TranSa 1, Pk
o A T AR P S T IR R, M A SRR,
Cas9/sgRNA {5 TR 4 B D) F4 £ ( Fig. 1B) o Rk
15 TFITY @015 20 B PR K A S - 1 o 3% Jo L i
1929 Zfi il 48 h, FI H] WG 0% 55 2 0 3K, 4815 Cas9/
sgRNA BHYEZF A AN M, XF sgRNA AH N 1) 48 56 A
FeA R o3 B B W (35 IE 51 4 Table 3) , Ui B
sgRNA ARSI TR P A R4, FA R B
PRI 1.929 BA TR AM M | i — A5 %k BA T A 40 A 2R A T A
PN Y % . LABalE 5 i, TA 5ab K 8 1 5K
IIESE R AR RS, T 1929 4 =54, e H
SERE 5 Y 8 ANE BE BN AN, A A A 1 S B A
BRIG 14 AR Y W R e R O 5K (Fig. 1C) o R
PrE i MEGAS Hoxt &35 8 kR, L 28 (1 5T 51
5642 L (Fig. 1D) . HT-DNA RIS , s B 3l 45
BRI, B bR A RE TFIT1 & [ AR, 1 1929
WT 40 IFIT1 & (A B 450 (Fig. 1E) . DL B 45
A FH | B INTE 1929 4Rk E T IFIT1 Rl
g0k 7

Table 3 sgRNA validation primer sequences

Name Name Sequences(5'—3")

IFIT1-F : GCAGTCGTAGCCTATCGC
IFIT1-R : TGCACTTCAGCCATGCAAAC

sgRNA

2.2 EHEE PCR &N IFIT1 EEMERK LA
IFN-B & ISG HREZE

gtk — A WF ST TRIT1 X5 K Ho 8 18 ¢ 14
BEALPEIE 4 Pk IFIT1 SIBR A0 LAR 4.5.6.8, 53 51 H
HT-DNA Fil Poly[ I.C ] &b BRAN A AR , AT %E 7 PCR
I 7E H: mRNA AHXT 3K (Fig.2) . 45 R B, HT-
DNA AbFH 6 h B, 4 ¥k 1929 IFIT1 i K 40 il #k b
IFN-B J2 F i ISG 1) mRNA 2 ik & 2 B 3% 7t 5,
IFIT\ R FRANME TFN-B B9 IA 5L LE 1.929-WT 4173
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Fig.1 Construction of knockout plasmids and validation of monoclonal cell lines

(A) Bbs I digestion results of the

plasmid pX459 vector. M: 10 000 bp DNA marker; 1: Plasmid pX459 vector before Bbs I digestion; 2: Plasmid pX459 vector after
Bbs 1 digestion. (B) sgRNA was successfully cloned into the vector for sequencing; ( C) Sanger sequencing revealed indelible

information at the sgRNA recognition site of 1929 clone 5. sgRNA sequence is shown in red. (D) Amino acid sequence analysis of
1929 clone 5. (E) IFIT1 protein expression was detected by Western blotting. IFIT1 deleted cells were subject to immunoblot
analysis with antibodies to IFIT1 and GAPDH. 1.929 cells were transfected with HT-DNA , and protein was isolated after 12 hours

i 13,4 /%5 (7 P<0.001) (Fig.2A) . CXCL10 Fi
IFIT1 B335 H 1.929-WT 21 43 51 F- 24 &5 1 21 4%
6.7 f5%( ™ P<0.001) (Fig.2B, 2C) , fij Poly[ I:C]
A U JC B B AR B (P>0.05) o %45 F U
IFIT [(ERR 23485 IFN-B ) T Ui ISG Wik, T
H UL IFIT1 23 5 DNA 15 538 Bk 5 it 4 5
RO IFN-B J T i ISG 133k
2.3 HSV-1-VP26-mCherry J& 5 iRk EilE

Sk N 95 A 200 L v A TR OO e A I L
DUEAE Ak 8] 42l e . GL 20 F54 E 2838 A — Fib
WHER 0T, AR 048 DUEUY peDNA3. 1-GL iRl
Bl h 42, W BE BB BEM B 1,0.1,0.01,0.001,
0.0001, 0.00001 ng/uL, # % % CL I KW 5
pcDNA 3. 1-GL LA Wy f LU H, 715 T FH AR AR 75
R 21 G 7 (1 = N T < S 2 L O

pcDNA3. 1-GL f#5 D14 = pcDNA 3.1 Fiki 5 428
bp+GL 3 X 674 bpx660, Bl 6 102x660 g/mol, 0. 15
ng pcDNA 3. 1-GL ki #5 D1 EL = 6. 02 x 10% x0. 15%
10°/(6 102x660) = 2. 2x107 $£ 1%, H4E Fig.3 [A]
PR 45 2 TF HSV-1-VP26-mCherry 555 25 19 7% U1
Bl 3.5%107,
2.4 [IFIT1 ERGFHREAH HSV-1 fREHIE5E

# HSV-1-VP26-mCherry ( MOI = 2) %5 27 /&% Yt
1.929 WT I IFIT1 @& 40, 238 ) mCherry 21 {5
PENIAE F e HSV-1 955 2 1 Jk g K B2 g T, o
78 22 W B S e W 52 T RE TR | S Z IR ( Fig.
4A) . 1929 WT HERLLAHSG, M IFIT1 w40 M T
AT, ZEE R HSV-1 95 B R Eh B e 1929
PRI T IR (AFFRAE IFIT1 SRR 3Rk
XTGBT Y ¥ F It (Fig.4B) , &Y
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GV i IFN-B 30
o000 : o PCDNA3.1-GL
£150000 T a— & HSV-1-VP26-mCherry
£ 10 0000 [ = 20
Z 50000 - iu: [ 297
1 —kx =] 3
S 1s00p ot £
z v 3
5 1000 20l
E s00f ﬂ
= S s 1 11 1
$53888 £€53888
< 2222 < 2222 0 . . . . . :
cceo ccerco I 01 001 0001 00001 000001
SEEE _EREE cIng
HT-DNA Poly[1:C] ) A .
Fig.3 Determination of HSV-1-VP26-mCherry virus
(B) £ 15000 CXCLIO copy numbers The pcDNA3.1-GL  Plasmid
% —ns concentration was diluted by gradient ( 1, 0.1, 0.01,
c — 85— 0.001, 0.0001, 0.00001 ng/mL). According to the RT-
::) 10000 WSy QRCR results, the standard plasmid concentration is plotted
% i on the abscissa, and the cycle threshold value of the
§ 5000 | iﬂa standard plasmid is plotted on the ordinate. A standard curve
% is drawn. The copy number of the virus was calculated with
~ M ﬂ ’l‘ the known copy number of pcDNA 3. 1-GL plasmid
0 T
X E X2 ex “E X oL
£53883 $5388% |
SEEE EEEE HOCH Ak, B 72 h )5, 1929 WT 4 LT
TT-DNA Poh[1C] ERACT M IFIT R4 AT 80% 4 il £ , 5
©  so0. IFITI L929 WT 4l g iy 77 1% ST L4 & T 60% (™ P<
2 ool e 0.001), FiRZEFIIZFEN HSV-1-VP26-mCherry %
A R 5 LT R e 1929 A1, 77 LB R T 0.
8300 A - N
< ey I, FC 5 ) e B R IR T FIT R 20 L 7
=4 - S 24| Vit
£ 200 4 52 ) B S BELRE ) ) S8
= 5
g 100r f ﬂ 2.5 IFIT1 EERKIE HSV-1 75 HH# I
=2 . N
0 %Eéégé Tozhgz SRS DN s T Y 52 RE 0, TE 1929 WT 4 Jfd I
$¥2222 $72223 IFITY BG40 T, 1A HSV-1-VP26- mCherry 3
EEEE EEEE
SEEE SESE B LE 03 h12 h 24 h 48 h 60 h BT K
HT-DNA Poly[1:C]

Fig.2 IFIT1 deletion enhanced type I interferon and
downstream ISG mRNA expression IFIT1 deletion
increased IFN- and ISG gene expression. 1.929 WT and
1.929 IFIT1 KO cells (4x10°) were plated in 6-well culture
dishes. HT-DNA or Poly [ 1; C] were transfected into WT
and IFIT1 KO cells for six hours. Then cells were collected
and RNA were extracted. The ¢cDNA quantification of each
group of experiments was 1 000 ng. IFN-8 (A), CXCL10
(B) and IFIT1 (C) expression was analyzed by RT-PCR.
*P<0.05, ™ P<0.001,n=3

24 h iF,1.929 WT £ A58 Y TFITT R4l 9
f5( ™ P<0.001), Bl REFEEE A8, 56 72 h
i, 1929 WT £L 2B E b IFITT w4l & 15 i
(™ P<0.001) . I £ Wy 40 A B0 A7 5
YNIEL(Fig.4C) , S5 H WK, 1929 WT 4 fifd b 5 2%
Yt [R]ZE 1 20 A Ak H BA G RAES, 1T TFITY w20

Wz 2545 DR A8 1k, e 38 3 h )5, 1929
WT 1 IFIT w5 200 i v ops 2 19 48 DUEOIE W 325 1 22
F(P>0.05), FER KGR E] BoR, 7E 1929 WT 41
Mo EEE DL EGZ TS I, 48 h B3 5 e 0, B0
FHoia 4 DL ECH 56 231, 1 TFIT1 @ BR 4 | 9 7
PEULKOB A8/, 16 48 h AR TR F 42 DL BCH 1
966, %% 1.929 WT ZHAH Lt #5485 DUELRER T 28. 6 1
(™ P<0.001), 4kZEHEK IR R F] 60 h, & B
1929 WT F1 TFIT1 & 5 4 M b 22 09 48 DUEOS iR
FEAIR(Fig.5) o &SR UL, IFIT1 SR 1 ek i 3
T HSV-1-VP26-mCherry #5525 (1 5 il ,

3 itig

HSV-1 AR 2 FHR T IZ e R 2 —,
AES R DL A 11 s M st 12 , LA L2 1k A
R4 O H HSV-1 058 S B 0T 5 BT R 2% 1 R AE



94 FEAEDIE S0 T YR 5 36 4

48 h 72 h

24h
(A)
100 pm 100 pm 100 pm
-

WT
HSV1-VP26-mcherry
MOI=2

100 pm 100 pm

g
S 100 um 100 pum 100 pum
O € =t o=
2|g 0
— N @)
= | &
£z =
>
w2
jasy
100 um 100 um 100 um
®) 2000 . EIWTHHSV-1-VP26-mCherry(MOI=2) © . owT
W [FIT1 KO+HSV-1-VP26-mCherry(MOI=2) . WT+1HS(\)/-1-VP26-mCherry(MOI=2)
sk . ¥ IFIT1 K
= I S ~o= IFIT1 KO+HSV-1-VP26-mCherry(MOI=2)
£ 1500 <
8 = 100 f — % 5
= = 3
8 1000 - E = s
2 Z
z 2 50t 3 ¥
T 500 3
[ 3
0 0 s s s s
24 h 48 h 72h 0 24 48 72

t/'h

Fig.4 IFIT1 deletion inhibited HSV-1-VP26-mCherry virus proliferation and restored cell viability (A,B) IFIT1
deletion inhibited HSV-1-VP26-mCherry virus proliferation. 1.929 WT and 1.929 IFIT1 KO cells (4 x 10°) were plated in 6-well
culture dishes. The HSV-1-VP26- mCherry virus was added into medium for 72 hours. The red fluorescence signals were observed
each day under a microscope. Three replicates were included in this experiment. The number of cells that emit red fluorescence were
counted and compared with the control group. (C) IFIT1 deletion restored cell viability. 1.929 WT and 1.929 [FIT1 KO cells (4 x
10%) were plated in 6-well culture dishes. The HSV-1-VP26-mCherry virus was added into medium for 72 hours. The cell number
was counted using trypan blue staining. The survival rate of the WT group and the /FIT1 KO group did no change over time within 72
hours, while compared with the WT HSV-1-VP26-mCherry group, the survival rate of IFIT1 KO HSV-1-VP26-mCherry group

increased by 60%. " P<0.001, n=3
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Fig.5 Effects of IFIT1 knockout on the HSV-1 copy
number 1929 WT and IFIT1 KO cells (4x10°) cells
were plated in 6-well plate dishes. The HSV-1-VP26-

mCherry virus was added into medium for 60 hours. Virus
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copies were measured by qPCR. HSV-1 copies were
represented by the ratio of the amount of virus to pcDNA
3. 1-GL plasmids containing GL, in a similar way as Fig.3,
with time as the horizontal coordinate, and the copy number
of the virus as the vertical coordinate, comparison of the
copy number of .929 WT and IFIT1 KO cells. ™ P<0. 001,
n=3
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