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# Z: CRISPR/Cas9 i A % # K 2 i it A Ti% 3t 49 % %3 RNA(Single-guide RNA, sgRNA)#& -5 Cas9 & @ xf
B oy A 3o S 3 AT F AR o B e, #iE e IE B IR K% 158 KR R A SE TS EAUE R TR
AR F ARG SN HBBH AR, RIG-1 ZAKG —FAREKRA AR, RBIRAICR F o984 5-Z A AH 6
RNA, FFiit 5 F i1z 545 F MAVS A8 ZAE A, #%7E IRF3/7 A= NF-xB, A B 3h | B F3h&Fe KB F o4 Rk,
CHAR AR, B RIARRE(IBV)ER LM% EiF RIG-I ¢9REKF. AT E RIGI 2FH B A AR
FHMFERRERRLFEAZ T BRN LB ZRB ST IBV L4 698, KAHF% 4B CRISPR-Cas9 # Rt 293T 4m e,
Py RIG-1 A B AT T 8k, 225 EEENHEE T —HIEZIH% RIG-1 A B 293T (RIG-I" 293T) @it % .
Western blotting #MZ 3, IBV R 4L & 7 F B LG Z a0 A T RIG-1 RE KA, HU R @it 2 ME RS . IBV
B RIG-IT 293T @it s, FihE. KMEFAFRE R SR TP 525 AR 203T @mieta kil 2 T,
F H A RIG-17 293T @@ jee 40 R3] p65 = IRF3 B8k, & IBV &% M4t B F 69 &k T 2% F RIG-I
125 @B %E. IBV AR B RIG-1T293T it 49 5 H A K&K KA, RIG-I TH 4| IBV o9 L Hl. vA Lk
E A, RIG-I krhty 293T mfie 2 ME KT, RIG-1 £ IBV #UE FT#ImF R R LB TERY T B TR —,
Bt IBV 69 A4 BA GEEER, AR AIRE IBV 69 ER T K,
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Abstract: The CRISPR/Cas9 gene editing technology directs Cas9 protein to recognize, bind and cleave the target site
specifically by using artificial single-guide RNA (sgRNA), through non-homologous end joining or homologous
end-recombinant repair mechanisms of cells, which can be engineered to knockout or knock-in of genomes. RIG-I is a pattern
recognition receptor that recognizes the 5'-triphosphate-containing RNA in the cytoplasm and activates IRF3/7 and NF-xB by
interacting with the downstream signaling molecule MAVS, thus initiating the expression of type | interferons and
inflammatory factors. Previous studies found that influenza B virus (IBV) can up-regulate the expression of RIG-I. In the
present study, to explore whether RIG-1 is the major receptor for IBV to active the antiviral innate immune response and its
effect on IBV replication, RIG-1 gene in 293T cells was knocked out by CRISPR-Cas9 system, and a stable RIG-1 knockout
293T (RIG-17293T) cell line was screened by puromycin pressure. The results of Western blotting showed that RIG-1 was not
expressed in this cell line after IBV or Sendai virus (SeV) infection, indicating that the RIG-17-293T cell line was successfully
constructed. The transcription levels of interferons, inflammatory factors and interferon-stimulated genes in RIG-1"7- 293T cells
which were infected by IBV decreased significantly compared with those in wild-type 293T cells. Moreover, the
phosphorylation of p65 and IRF3 were not detected in IBV or SeV infected RIG-17" 293T cells. It is indicated that the
expression of cytokines mainly depends on the RIG-I-mediated signaling pathway at the early stage of IBV infection.
Furthermore, the multi-step growth curves of IBV in the wild type and RIG-17-293T cells showed that RIG-1 inhibited the
replication of IBV. Collectively, the RIG-I knockout 293T cell line was successfully constructed. We found that RIG-1 is the
main receptor for IBV to active the antiviral innate immune response and is critical for inhibiting IBV replication, which lays
the foundation for further study of IBV infection mechanism.

Keywords: CRISPR/Cas9, RIG-1, gene knockout, influenza B virus

CRISPR (Clustered regularly interspaced short
palindromic repeats)/Cas Z4i42&) 2 fE1E T4 A

SR P RAPURRAER B IR ER DNA ¥

CrRNA. 11 4 15 H A5 42 R Tl 1 T i 6 PE 1Y) Cas
HEEMEER AL FIfIE CRISPR fYIX 18, Cas &
FI7E crRNA B9 F R0 1] 1Y) DNA J741), X

B, Xt B A 47 K kB AR B8R P A A A
PEFAM, CRISPR fi fL7E 1987 4E i1 H AR %% T
R g T T R R 000 3 e i v e B,
HHF 2002 R RN A K HIEX 4N
CRISPRE!, % 7E (% CRISPR-Cas 4 A 3 i,
b LI585 07 2 HLWF 92 45 0 0 B IR A5,
CRISPR HWE L )74 —Mhy 21-48 bp, [HfE)F
Gk 21-72 bp (— RIS TSP FEALZ ) DNA),
CRISPR 3 [H] JA8 76 5% 53 J& A 7 1 A= B it 2 1)
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HEFT UIE, RIERE R S ae e, BT
CRISPR/Cas ZG/EH IR, w58 N HF & T 38
it N T4 % sgRNA JF 51145 Cas & [ H (1 3L
AT IR BB RS E L R g AR HE R . kg
REA SR . BN A2 THAE, Bart4m
JHF 2 ol £ 0 % 200 i £ 5 1N 212
RN Z AR P RIG-I RESZ AR A T2
5T H ) — 25 RNA fFERS , B AR LR BIAAR Y
& B-EEERREEANEE RNA, fillk FitE 541
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ML, PEMRBCT IR R R T4,
HHUR B AL . RIG-1 IS5 A3E N S 2 4
CARD #5#y15, (Caspase recruiting domain, CARD) .
HE) Y 1 /) DEXD/H fif i€ B 45 4 80f C ity 14
I X 4 (Repressor domain, RD). RIG-1 ) 3
SEA T YRR RIG-I B REAR HA EEAEH,
CARD 53 3¢ Tiif(5 5 0% 5, DEXD/H %5
My H A ATPase 1% P F1 RNA i lig i sh #€ , i RD
SER ) 17 3% S EE RNA 9 5'- = BERR 3L 141 4%
G FEWA 5 BRI AR R LT
RIG-1 L“#i B APIRASAETE, H CARD Z5 5N
RD Z5Ha3k g6 " fE— . M4 E RNA 1) 5'-
= HERILFA 5 RIG-1 /Y C %Y RD Z5 M4 &) ,
RIG-I ¥4 M| & #: ¥4 7F , CARD 5 RD 437, RIG-I
AR IFHCRAS , FER ) RIG-1 5 33 5 11 MAVS
54, ES T IFN S5 732059 RIG-|
ARG Z M EER RNA, HpfllA%5%3 (Sandai
virus, SeV) J&Z MLYE L E RIG-1 {558 B A
SR TR R 2,

TR RIG-1 5] A BIFER AT sSRNA
&, Bk RIG-1 5 MAVS 254, Sl THEIET
K IFR3/7 19154 AT NF-xB (AR, &S T
P B R T4 A, T dle 2 6l S
ERE0S 25200 Wi a g R B, B RBOREE(1BV)
TR R RE IR A il RIG-I B IR IR K
e, R THRE RIG-1 Z AR B IR S 06 T
{5 5 5 11 B 22 22 AR R X 1BV & il s i
FRATTAE B I8 FH RIG-1 @Bk Y 293T 4 R UEHT T
RIG-I {5538 218 EHPL 1BV YL 2R AR
Bz —, RIG-I BEH @R X5 IBV 7E 293T
A b B S B S HEE T, HIRER 1BV YR
B 2558 T e

1 MBET %

1.1 ##
1.1.1  ZABRRAN R
293T 4HJifg ZF1 MDCK il fifg 22 ¥ A S 56 2=

&: 010-64807509

%47, UCATM CRISPR/Cas9 ‘it i Kz i P AS:
M G B b at A BB AR AR A R ],
KIGFFH DH50 J8A7 25 4 I i AR 5256 % 1 i AR
1, B F & #  (B/Shanghai/PD114/2018,
Yamagata lineage, IBV) T 2018 4F432 b
AR —A00 B RIS R R, B ER LR
FRMEHAZ G . A% 7 (Sandai Virus, SeV)
H A S 30 % AR AT

1.1.2  SZERF)

NEB buffer2 5 FR il £ N D)1 Bbs 1 11 [ New
England Biolabs /). % 44| Lipofectamine
2000 Reagent X Bt iEHEIE B Invitrogen 24wl o ZE4%
IR [ & A b SRR A Y E R A R
Al R4S M DMEM B5 #2304 H Gibco A F .
FIRE DNA AR A A e HE AR h
R ) o o4 Bl & . Il /40 e/ A 2B DR 21
DNA 2 B0 &8 [ b st KR AE Y ER A R
H), Anti-RIG-1 (D14G6) mAb . anti-IRF3 mAb #il
anti-P-IRF3 Ab 4 H Cell Signaling Technology 2
A, anti-p65 mAb Fl anti-P-p65 mAb JlJ H Santa
Cruz /> "], Trizol Reagent I H Life Technology
/AH], SYBR® Premix Ex Tag™ kit g [ TaKaRa
A
1.1.3 Bl K PCR &l =4 il 5

B A5 51916 B e PCR 7™ 95l ¥ 44 i b T 1 1
LR W HARA B W) 58 7
1.2 SRWH*

1.21 sgRNA BB 5 EZH REER S BT

M GenBank %4 b T HAKR RIG-I
(Gene ID &5, 23586) KL 74, FHhrilb
HIL K 4 i X (Coding sequence, CDS). #J 4 DNA
Star K fF X CDS Xi#4T GG(N)18NGG )7 1Y
B, UERBINAT G LRI HETFAE R sgRNA 1Y
ISR, HAEHIERER 5 in CACC, 7EH fiff
1 55 AAAC, LIE Y] Bbs T BV S (14
AR PR R AN, sgRNA AR TR P51 AN & 1
Fl7
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#= 1 sgRNA BI%EERFF
Table 1 Nucleotide sequences of sgRNAs

T2 ¥ Target FHIHIS]49
Table 2 Primers for target segments amplification

Name Sequence (5'-3)

Primer name Primer sequence (5'-3")

Hu-RIG-1-sgRNA1-F ACCGGATTATATCCGGAAGACCC
Hu-RIG-1-sgRNA1-R AAACGGGTCTTCCGGATATAATCC
Hu-RIG-1-sgRNA2-F CACCGGCAGGTGCAGAGAAATTGG
Hu-RIG-1-sgRNA2-R AAACCCAATTTCTCTGCACCTGCC
Hu-RIG-1-sgRNA3-F CACCGGAACAAGTTCAGTGAACTG
Hu-RIG-1-sgRNA3-R AAACCAGTTCACTGAACTTGTTCC

1.2.2 EH Hu-RIG-I1-sgRNA-pCS-1 Bk

B B EABE sgRNA JP1ER K, ([ HIE B A
s, B IAARZE A Hu-RIG-1-sgRNA-F 20 uL,
Hu-RIG-1-sgRNA-R 20 uL, NEB buffer 2 10 uL; iR
KEAE R T PCR AL 97 ‘CHERT 7 min, SRJ5 KHL,
BRI 1 h JFIBGH AR TR RS R [
FNEHEA TR I gl o K [T ELARS P AR it ) R
Bt Bbs T WUIREEMEALIE 1Y pCS-1 JFikr 1-2 g
TE16 CT#EH: 4 h, HEHAER R MEEHE6 L,
pCS-1 Jiki 2 ul, T4 DNA %3 1 ul, T4 DNA i%
P 1 plo BHERE LRSS E. coli
DH50 H1, S HUIEE FR M S R PR PR s T e
PR ECEDUHERA LB B53R3E, A R IG
B TR OG RIS 75 A LA A AL TR
1.2.3 E4H pUCA(Luc)-target KK #y%E

L 293T 4 i 5 [ 41 DNA J#id , FFH & f
. DNA AT 19 sgRNA B &5 T il g — Bt
1245 400-500 bp HY/FFIAEN target, 474451 Hrtn
2 2 iR oPCR =4 ¥ 50k I 5 2k AL 9 precut
PUCA (Luc) Jiakii% 4%, 4% 440K pUCA
(Luc)-target, AT Hu-RIG-1-sgRNA-pCS-1 [#J[1]
S EYIE] (sgRNA/Cas9) I PEAGI . % Ak
. 4ifb#y PCR F Bt (target) 4 uL, precut
pUCA(Luc)Fik: 1 ul, T4 DNA ZEHEE 1 pul, T4
DNA &[22 thik 1 ul, ddH,0 3 pl. 4% 54
16 CEEid i o # E 1 W e A 2 B A A
E. coli DH5a H, R AR BT : i 12 BH 4 e b - 2 b 22
RABPLPERM AR LB 53758, I Bk 4 G5
S TR OGS0 75 A LA A E A TR
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Targeting-sgRNA1-F  TAAAGCTAGTGAGGCACAGCCT
Targeting-sgRNA1-R CACCTCGCTGGAACTCAGTTT
Targeting-sgRNA2+  CATGGATATGACCCACTGAGCT
SgRNA3-F
Targeting-sgRNA2+
sgRNA3-R

CTTTGGGCCAGATGGGCTAAT

1.2.4 Hu-RIG-1-sgRNA-pCS-1 H 5 46 il

Wi KRS RLUFAY 293T 4 23 2 96 LAk,
FEUNARIC A B 15 3] 80%F 1 i 2 OPTI-MEM K5 77
Jerp | 1-2 h J5 %59 Hu-RIG-1-sgRNA-pCS-1 #il Seq-
SgRNA-pUCA (Luc)sikr, %Y« 52h 80 ng/fL
F1 20 ng/fL, BT ¥ G0 Lipofectamine 2000
Reagent, FURLS5H YR LLGIh 10 2.5, [FE

BN AS KT R L BT B R BE PR X RE L, 25 (0t B
AT R, BAHEXT B2 U pUCA (Luc)-target

JEORE, B BRI pUCA (Luc)-target A1 pCS-positive
ok, BB 3 MNEE AL, IS 4-6 h K
£ 10% FBS ) DMEM R 3L k478595, 24 h
Je AT OGS AN, LD BR ) i
WIBHE T, Luc SN M S8 B Fc vt I 1 i 7
e i) B 15 5
1.2.5 293T 4 S 55 R 25 W BFL 1R B i i

Wik KRS ATy 293T 4002 2 24 LR,
Fraf A 2 100%31 A BE B I A [] v BE () I8
TR IAT MBI T . BT 259k B
JE4: 0,05, 1.0, 1.5, 2.0, 25, 3.0, 3.5, 4.0,
45, 5.0, 6.0 pg/mL, FAMWEBRS 2 ML, &
RMELAIET-IE O, PRECTEANMAE 5 d N4
BRBE T 1 S5 TR 12 1) 24 W Wk BE AR S AR S 3 i 254)
i 328 T B
1.2.6 E¥EME Hu-RIG-1-sgRNA-pCS-1 kL4
L2

PR KRS BT 293T 40043 % 6 FLAR, 1%
Y 2 80%IL A EEI45 2 OPTI-MEM H1,1-2 h
Ji e e i A T 1Y Hu-RIG-1-sgRNA-pCS-1 JFki,
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BAWEYREEN 2 g, FFHERIRT N
Lipofectamine 2000 Reagent, 5 ki ] K
1:25, [FEIBEEY pCS-1 23 4R AARAE R B XT #E
YL 46 h #IE 2 & 10% FBS ) DMEM $5 5%
TR
1.2.7 Yk R e SR

WYL S E 10% FBS 1 DMEM % 37 5t
W) 293T AkLEEE 5% 12 h R JFERFERE IR L R A
W R AT, 5 24 h B 1 RIE SR 0
TE 3d J5 MRS AE I L, dkeRfiive 3d 5
e Ry OIS E K& 10% FBS ) DMEM 55 55 5
R 4t L A= AR L AR 285 5% 2-3 d S5 A AT i =
A EF T BN 43 1 %8 96 FLAR, 4FfL 150 pL 5%
FrHE . 7-10d J5 , K AH R SRR A4 2 24 LAk,
FBW Y RBE SR, LAE T —2 PCR %5 FHE: 7e b
1.2.8 PCR % %E YTk

P15 21 1 PR o 3R R 2l 4R BGRR) S b A 7 3
X2 DNA 4R MM, PCR 73 sgRNA #11
L UK A DNA JEF, Kl 5 a0
PCR 43 Fr 519 )75 W3 2. PCR J Wi 1A ZR A -
KA DNA 5 L, Taq Mix 12.5 pL, Primer-F 1 uL,
Primer-R 1 uL, ddH,05.5 uL. PCR S L5 4
94 CHiZAZ 1 5 min; 94 "C75Yk: 305,58 “CiHk 305,
72 ‘CHEAH 1 min, 40 MG ;SR )5 72 “CAEAf 10 min;
4 CTFIRFF. PCRZEHFHL 10 pbl (Y S i Hy ik
A7 BN A 25 Jg Hh Yk ST U
1.2.9 Western blotting % 5 FA 1 75 /&

¥ PCR M FH M % B 5 B B A AU (wild
type, WT)I) 293T 4 a4 % 6 fLAk, 40 i
J&, MW ELIMER DMEM B35, B IBV
K SeV 7Yy, MOI=0.5, T 0. 4. 8, 12,
24 hE IR, DI i T 240, 2T
Y1kl BCA 785 M & it J5 #4171 Western blotting,
Kl RIG-1 & 1Y R IR TH DL
1.2.10 RIG-I X} IBV BRBTHE. RHEETF
BT 40 2 R R A 2

WA KRS B AR WT 2 RIG-17293T 41

&: 010-64807509

iz 12 fLAR, R4 M5 35 5] 100%E & YL 1BV,
MOI 4 0.5, 435l TG 0. 4. 8. 12 h HUFE,
HEFLANA Trizol Reagent 500 pL %41 £ iy 3 47
RNA $EHCR 7 5% o R SRR R . RNA FR Al
5uL, 10 mmol/L dNTPs 1 uL, Oligo(dT) 1 pL,
RRI1 L, MLV 2 % 50 1 pl, 10xZ2 o 2 pl,
ddH,0 9 uL; W £514 4 : RNA #i4i 5 Oligo(dT)
IRAITE 70 'C FAEM 5 min, vK¥ 5 min, FEIIA
HAth %4y, 42 “CHEFH 60 min, 80 C 44 F 10 min
BRI, K Br% DNA il & F-20 CokAH i Afe
# Fl . Real-time qPCR M £ 40 #2154 B4 SYBR®
Premix Ex Taq™ kit W F 47, BT 59N
3 iR

%3 HYRE T Real-time PCR 5|4
Table 3 Real-time PCR primers for detecting cytokines

Primer name Primer sequence (5'-3)
IFN-a-F CTGAATGACTTGGAAGCCTG
IFN-0-R ATTTCTGCTCTGACAACCTC
IFN-B-F TAGCACTGGCTGGAATGAGA
IFN-B-R TCCTTGGCCTTCAGGTAATG
IFN-A2-F CTCAGGTTGCATGACTGGTGG
IFN-A2-R GAGGCC TCTGTCACCTTCAAC
IFN-A3-F CAGCTGCAGGTGAGGGAGCGCCCCG
IFN-A3-R GGTGGCCTCCAGAACCTT
IFN-A1-F GGACGCCTTGG AAGAGTCACT
IFN-A1-R AGAAGCCTCAGGTCCCAATTC
IL-6-F AGCCACTCACCTCTTCAGAACGAA
IL-6-R CAGTGCCTCTTTGCTGCTTTCACA
TNF-o-F TGGGCTCCCTCTCATCAGTTC
TNF-a-R TCCGCTTGGTGGTTTGCTAC
CXCL10-F CCAAGTGCTGCCGTCATTTTC
CXCL10-R GGCTCGCAGGGATGATTTCAA
MxA-F GGTGGCTGAGAACAACCTGT
MxA-R GGTCCTGCTCCACACCTAG A
IFIT2-F AAGCACCTCAAAGGGCAAAAC
IFIT2-R TCGGCCCATGTGATAGTAGAC
IFIT3-F TCAGAAGTCTAGTCACTTGGGG
IFIT3-R ACACCTTCGCCCTTTCATTTC
1SG20-F CGACACGTCCACTGACAGGCTGTTG
1SG20-R TCCATCGTTGCCCTCGCATCTTC
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1.2.11 RIG-I X 1BV #&H /5 p65. BEfRik P65,
IRF3 KB {k IRF3 Fik M5 m

WA KOS RAFAY WT & RIG-17 293T 41l
HiZ 6 LR, Tranife ik g 100%HEH YL IBV,
AL SeV YLl X, MOI 348 0.5, 434
TGS 0. 4, 8. 12, 24 h W20 24 i 24
F 2 M, 1 AR L B A6 24 A i R 1 p65 . P-p65 .
IRF3 & P-IRF3 £ 3417 Western blotting il .
1.2.12 RIG-1 Xf IBV A& £k 550

B AE KRS BT WT 2 RIG-1T"293T 4 s
HZ 12 fLAR, 197 20 02 B 3R 21 100% 8] iR YL IBV,
MOI % 0.5, 43l T )5 0, 12, 24, 36, 48,
60.72 h W HA M E 3 , 479 8 TCIDso YN AE o
R ZL RN B A RORAS R AP ) MDCK 4
% 96 fLt; FJCIME DMEM 4 f546 B A A
B IE) 5 (9 40 i 13 5 fF MDCK 4 if %% i 35 %)
100%H}, Fr45353,, ] PBS VEik, SRIGHFiRE
JE A s i AL, BEAL 200 pb, REAHRE
JE 10 ANEA AL, [R5z BT BEFL (U Jg i
i DMEM); 15i%% 72 h e WE AR As s o, it
S TR) Bt 18] s SO HR Y 40 i35 1% TCIDs, %1l 3
FL# 1BV ZEPI AP AR 2R A 2.

2 ER5AW

2.1 EHFHIAHU-RIG-1-sgRNA-pCS-1 By 3E

RIG-1 [¥) CARD &5 #4351 37 T e (5 5 156
X RIG-1 DIRER R HA BREZEMIEA, AXF
CARD Z5#Ig LRI T2, RIG-1 5546 538
% JU) 9k BELUKT . 11T CARD 45 #4) 38 1) 3£ K 437 T Exonl—
Exond I, TREFANTEIXT Exonl F1 Exond i%it
3 MR sgRNA 5 # 1 R 5 5% (Hu-RIG-1-
sgRNA1-3), H Hu-RIG-I-sgRNA1 13 F Exonl
=, Hu-RIG-1-sgRNA2-3 fii T Exond |- . &Y
TR RS AT Bbs I BN, KAl
IR KO AR A SR WS, SR E S 4t
Bbs T B I pCS-1 A& i 2, 4% = 41 ki
Hu-RIG-1-sgRNA-pCS-1, # # /5 = E a1 1 i
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T TR Hu-RIG-1-sgRNA-pCS-1 1] 4% 5t ] H
HFEE Y sgRNA, Al EiZ Bokr ik i ik Cas9 &
F, PRz ok Al [R] B 58 e 1) 5 90 F1 K T BE
PCS-1 AR 4L rh By RS B Z Pk LK m] F T FH
P e AR P 7 22

2.2 Hu-RIG-1-sgRNA-pCS-1 [ S R 1 £ 554
Y6

Wi 2A frsn, pUCA(Luc)i2 sgRNA KR 45
SRR FORL, HA 92 2 B (Luciferase, Luc)%EA]
N A 2 1% 5 71 CRISPR/Cas9 LA 5 7
Gl o 2 11 R B T 50 VO iy 1) “er™ S 9
R EANERITH, KIEEE Tl SRR
il () BRI 2 0k, FBTCIIREIM SR . 2
#1 CRISPR/Cas9 X} ¥ A7 S 47 T W%, Win] 5] %
JHF SSA (Single strand annealing) ) DNA [5]
FEABEHH, BAMES )P H] “er il i [7] I # 4
MIERL T 524 9O C R MRS T 5, i FisA

0002

1 48[ Hu-RIG-1 EEEAFHIK Hu-RIG-1-sgRNA-
pCS-1 Wy T & E

Fig. 1 Construction of Hu-RIG-I-targeting recombinant
plasmid Hu-RIG-I-sgRNA-pCS-1. sgRNA which had the
ends of Bbs 1 enzymatically digested fragments was
cloned into pCS-1 vector which had the same ends with
SgRNA.
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RER P C R B, OE R BRI IE M5 sgRNA/ Cas9
FIEPE R IEA G, [RBTFE Y pUCA(Luc)-target 5
Hu-RIG-1-sgRNA-pCS-1 JFikr , i i 56 ' 25 Wi i
FI B Hu-RIG-1-sgRNA-pCS-1 & ki fit) sgRNA/ Cas
TP FESEATIG PR AG I B, 2ot B A % B Bk
(pCS-Positive Jovkr, s il Fik— B O ikt
HAWEYER positive-sgRNA, J¥41 K : 5-GGC
TAATAACTTAATCGTGG-scaffold-3VE NS %

precut pUCA (Luc) J&i ki 1) “er” Jy 51 8] H 45
positive-sgRNA FYEENAL 5741, H 5ok Ny FRR BT
B RAEAE . NILERR g si b, B4 pUCA
(Luc)-target 1 pCS-Positive Ji ki B o] 15 18 146
DU S 365 %) BT BR3P A I AR an 1 2B B
PN T BEE PRI 25 R &l 2C o, WA 2C AT
DIEH, Hu-RIG-1-sgRNA2-pCS-1 F4 3 PE i 55 o

Construction of

2.3 E4HZHIK Hu-RIG-1-sgRNA2-pCS-1 AJ 5
N ENERAL s RIG-1 EREER S HR K
VEHUT 2L 293T YU 7E 5 d 4 EPAET- Ay IS 75
RUE 3.0 pg/mL VR A S5 14 25 W i R 3
SRIG AR 2.2 SEIRZE L, PRHL sgRNA 15 PE fe 5 1)
20 kL Hu-RIG-1-sgRNA2-pCS-1 %54 293T 4
L, I T ARG 5 28 5 06 A R LSS 4 A ) SE
T, PREW], AR TIMARERERE 3 d
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Fig. 2 Schematic diagram and process of Hu-RIG-I-sgRNA-pCS-1 activity detection. (A) Schematic diagram of
sgRNA activity assay. (B) Process of HuRIG-I-sgRNA-pCS-1 activity detection. (C) The activity of
Hu-RIG-1-sgRNA-pCS-1 by luciferase reporter assay. The results showed that Hu-RIG-1-sgRNA2-pCS-1 possessed
higher level of sgRNA activity than Hu-RIG-1-sgRNA1-pCS-1 and Hu-RIG-1-sgRNA 3-pCS-1.
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Fig. 3

Identification of monoclonal cells by PCR and DNA sequence alignment. (A) Identification of monoclonal cells

by PCR. Number 2 and 3 samples were positive clones. (B) The DNA alignment of number 2 clone and wild type (WT)
293T cells. The alignment showed that a 89 nucleotides deletion was found between 464-552 sites in the CDS region.
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Fig. 4 The expression of RIG-I could not be detected in
IBV or SeV infected RIG-17" 293T cells. The WT or
RIG-17" 293T cells were infected with IBV and SeV at a
MOI of 0.5. Cell lysates were harvested at indicated
times followed by immunoblot analysis with anti-RIG-I
and anti-B-actin antibodies. The results showed that the
expression of RIG-1 could not be detected in IBV or SeV
infected RIG-1"" 293T cells.
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Fig. 5 RIG-I mediates the production of interferons, inflammation factors and interferon-stimulated genes (ISGs)
triggered by IBV. Cells were infected with IBV. The relative mRNA expression levels of IFN-a, IFN-B, IFN-A1, IFN-A2,
IFN-A3, IL-6, TNF-a, CXCL-10, MxA, IFIT2, IFIT3, and 1SG20 were detected by Real-time PCR in WT or RIG-17
293T cells infected by IBV. The data are presented as X+s (n=3). *P<0.05, **P<0.01, ***P<0.001 (unpaired,
two-tailed Student’s t-test). The results showed that the relative mRNA expression levels were significantly higher in
WT 293T cells than those in RIG-1"" 293T cells, indicating that RIG-1 mediates the production of interferons,
inflammation factors and 1SGs against IBV infection.
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Fig. 6 RIG-I1 mediates the activation of transcriptional factors triggered by IBV and SeV. The WT or RIG-1"" 293T
cells were infected with IBV or SeV at a MOI of 0.5. Cell lysates were harvested at indicated times followed by
Immunoblot analysis with anti-RIG-I, anti-p65, anti-P-p65, anti-IRF3, anti-P-IRF3, and anti-GAPDH antibodies. P-p65
and P-IRF3 were not detected in RIG-17" 293T cells, suggesting that RIG-I mediates the activation of p65 and IFR3.
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Fig. 7 RIG-I inhibits the growth of IBV in 293T cells.
The WT or RIG-1"" 293T cells were infected with IBV at
a MOI of 0.5, cell supernatant were harvested at
indicated times, and the growth curves were tested by
TCIDsy assay in MDCK cells. The percentages of cell
death were manually observed and recorded for each
dilution, and the TCIDs, values are calculated according
to Reed-Muench method. The data are presented as X s
(n=3). **P<0.01, ***P<0.001 (unpaired, two-tailed
Student’s t-test). The results showed that the titers of IBV
in RIG-1"" 293T cells were significantly higher than those
of in WT 293T cells.
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