[ AR ] 2R 2023 452 H AR 36 55 2 Chin Biologicals February 2023, Vol. 36 No. 2 - 145 -

FLTF CRISPR / Cas9 24 | BT & 2K W 547 1
FLIR BEFE Y Caco-2 2 I 2R 14 4) 23

X RE RS, FH?, ER ILMA, TR, RLm, BIBE?
LR BE 2 I A e TR 22, T 220 7300005 2. v RIS TSI 435 1 rv oo 250 TR B35 42 1 e
[ 5 DA f RRE 2 B 20 I 2 7 P 406 B S2 305, LT 102206
3. E RSB B R 2 A 1B R WESE T, b 5t 100050

WE: Br FH BE A B R [ SCE 2 7 51 (clustered regularly interspaced short palinmic repeats, CRISPR) /
CRISPR #1525 1 9(CRISPR-associated protein 9, Cas9) RGUTE NS5 W IR AIIE Caco-2 FPREEER T F T4 R 2R #fir 1
(interferon alpha / beta receptor subunit 1,IFNARI)FE R, #4  IFNART B[R @k Caco-2 4L 72 . 3% FIH CRISPR /
Cas9 £ AR BET R MU IFNART 25 R A1 i F [X 1 sgRNA (single guide RNA) J3 51, # # LentiCRISPRv2-IFNAR] -
seRNA FAL TR, 1855 5 40 28 5 I UL Caco-2 4 , ISR ZEHUENI% , A BRAGRBEL R SR B s PR M R o 3 A S S )
J¥ il Western blot 325 BiE TFNAR 1 3% R REBR I 00 5 38 33 i A ZM R TENB K60 TFNAR 1 FE R m SR 40 H CXC otk R il ik
10(CXC chemokine ligand 10, CXCL10) #1141 2 ]38 3 K 20 (interferon-stimulatd gene 20, ISG20) mRNA /K-, #4558
JEhE LentiCRISPRv2-TFNAR 1-sgRN A 7 45 5 B~ 3 AL B0 T BsmB T BB EAR G . FRARTE 24k IFNART 3L X
5 B T RS AT L R L T 45 SR 7R Caco-2-TFNAR1-KO1 4 IFNARI %5 6 MMNE -+ & 42 5 bp Bt 2% , Caco-2-IFNAR1-K02
H2E 7 AN BT & E 18 bp e, [RIA 1 bp 3. 5B 8 Caco-2 AUHEAH H , Caco-2-IFNAR 1-KO1 Fll Caco-2-IFNAR1-
KO2 41 IFNAR1 2 oK WL &3k o MIH T 0 ng / mL IFNB, 7 50 ng / mL AN JE IFNB #ill# F , Caco-2-IFNAR1-KO1 FI
Caco-2-1FNAR1-KO2 2 ifs CXCLI0 [ mRNA 7K (¢ 4351124 0. 566 Fl 1. 268, P > 0. 05) Al 1SG20 FH mRNA 7K (¢ 43
WM 1,522 11,733, P > 0. 05) ¥ JGHA B 1 5 45 85 42 1 Caco-2 ZM AR L , 76 50 ng / mL AN IFNB J3 F , Caco-2-
IFNAR1-KO1 il Caco-2-TFNAR1-KO2 £ Jifl CXCLI10 3K mRNA /K (14341 4 6. 763 Fi16. 777, P < 0. 05) il ISG20 FE [F]
mRNAZKF-(¢ 43531124 5. 664 Fi15. 653, P < 0. 05) ) i EHEAK. 4518 M CRISPR / Cas9 £ AR M FFAF T IFNART B [F
B Y Caco-2 ZH IR , 12 40 il Z4CH 1 7 IFN 5244 (interferon alpha / beta receptor, IFNAR ) 37 (T 74019k W w41
il , A ilE— 2B R EE B Caco-2 AN B R AR Sl W B = il Al e pIL 4 4 T4 i T
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protein 9 (Cas9) system to construct IFNARI knockout Caco-2 cell line. Methods The single guide RNA (sgRNA)
sequence was designed to specifically recognize the exon region of IFNARI gene using CRISPR / Cas9 technology, and the
LentiCRISPRv2-IFNARI-sgRNA recombinant plasmid was constructed. Caco-2 cells were infected with the plasmid packa-
ged by lentivirus and screened by puromycin resistance. The obtained monoclonal cell lines were cultured by limited dilution
method, which were verified for the effect of IFNARI gene knockout by target gene sequencing and Western blot, and
detected for the mRNA levels of CXC chemokine ligand 10 (CXCLI0) and interferon-stimulatd gene 20 (ISG20) in IFNARI
knockout cells by adding exogenous IFNB. Results Sequencing resulis of plasmid LentiCRISPRv2-IFNAR1-sgRNA showed
that the insertion sites were all located at the sticky end of BsmB | enzyme digestion. Two IFNAR1 knockout monoclonal cell
lines were obtained. The sequencing results showed that Caco-2-1FNAR1-KO1 had 5 bp deletion in the sixth exon of
IFNART1, and Caco-2-IFNAR1-KO2 had 18 bp deletion and 1 bp insertion in the seventh exon. Compared with wild-type
Caco-2 cells, Caco-2-IFNAR1-KO1 and Caco-2-IFNAR1-KO2 cells showed no expression of I'NAR1 protein. Compared with
no IFN@ stimulation, the mRNA levels of CXCLIO gene (¢ = 0. 566 and 1. 268 respectively, P > 0. 05) and ISG20 gene (1 =
1. 522 and 1. 733 respectively, P > 0. 05) in Caco-2-IFNAR1-KO1 and Caco-2-IFNAR1-KO2 cells stimulated by 50 ng / mL
IFNB showed no significant increase. While compared with those of wild-type Caco-2 cells, the mRNA levels of CXCL10
gene (1 =6.763 and 6. 777 respectively, P < 0.05) and ISG20 gene (¢ = 5. 664 and 5. 65 respectively, P < 0. 05) in Caco-
2-TFNAR1-KO1 and Caco-2-TFNAR1-KO2 cells decreased significantly under the stimulation of 50 ng / mL exogenous
IFNB. Conclusion Caco-2 cell line with IFNAR1 knockout was successfully constructed by using CRISPR / Cas9 techno-
logy, and the downstream molecules activated by IFNAR (interferon alpha / beta receptor) in this cell line were obviously
inhibited, which provided a powerful tool for further exploration of the innate immune response and replication packaging
mechanism of Caco-2 cells after virus infection.
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e s AL AR IR BUwW R E A . R S
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IFN A% IFNa« . IFNB . IFNk . IFNe . IFNw . IFN7 . IFNS
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ARSI FE TFN YA 7 Az 5 55— 20 WU 76 16 TN 33
3 [H (interferon-stimulated genes, ISGs) [ 523k , 7= /=
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I %Y IFN 3Z {& (interferon alpha / beta receptor,
IFNAR) & 2EH1 4 IFNAR V28437 1 (interferon alpha /
beta receptor subunit 1,/FNARI) Fl{ 3£ 171 IFNAR .
{37 2(interferon alpha/beta receptor subunit 2,/JFNAR2)
SEIPIAS T HELLR ™, 5 IFN 255 5 I L) =35 4%

Tl 4k 252 40 55 Wl R AL I 52 1A 3 I =0 R B 2 (non -
receptor protein tyrosine kinase 2, TYK2) F1 % 2 iR I
i 1 (janus tyrosine kinase 1 JJAKD) , iR (=2 %
1% 5 5 1 S 40 F (signal transducers and activators
of transcription, STAT) , S il AR, 5 TH ZPTY
F 9 (interferon regulatory factor 9, IRF9)JE i +$
) 3 % 5% IR F- 3 (interferon-stimulated transcription
factor 3,1SGF3) & A1), ISGF3 B AMAS 5 5%
IFN 3l 384 2 7 7T 4 (interferon -sensitive response ele -
ments, ISREs) 4545, ISG 2E47 5% 5% Bl , e 21 1 g
JEAR AR, Horh  TIFNAR2 Ay ey 25 0 7 3
FEAERES TR JAKLZ5 6, 5 PN BLiAOE s &
Wi R (s 5 A ", — BLIFNART KF i %,
IFNAR2 JE B &2 45 ) WA 2 AR S AT R ¥ 45 5 1Y
L5 NI, B IFNART X T 400 TEN 16 K 4R 5o
O BN REVE I BLH BRI 78 BAT B 25 5L
ZE T B A0 Caaco-2 38 ok e 1 JE 0L TT 1
I3 B T b B R DR kg T DAAR e A A
/NI b B AR ERSE . T REA 5 AR Dy A
LAY B PR, H R H T 5 1 18 R 7 SR O
AR 25 9 RS I BLIRI B E o AR5 ) FH A 1L 7
[8] [ 4 [7] SC #E &2 J¥ 41 (clustered regularly interspaced
short palinmic repeats, CRISPR) / CRISPR A8 H 9
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(CRISPR-associated protein 9, Cas9) 3 [A g # £ K ,
FEE IFNART S R BRI Caco-2 41A ZR , JEHE1 7 4MR
P TFNB RS 36 U , AR R A0 IFN S2ARTE AR
T AR B8 55 K A A b A AR R A P PIL ) i Ak
DR i e A A 2

1 ¥ EFZE

1.1 e BBk NSRS Caco-2 AR
5B 4 it HEK293T , LentiCRISPRv2 JFk: i A [FE 520
T 42 o O 9 BE A T ) T B R R S R
175 RZ K %4 B DHSo W B SR A YR A
FR 2> ] 5 SR psPAX2  VSV-G i H [E B2 22 Bl 22 B =
25 W HORAI ST T A LIRS D1 2

1.2 ZRXAEME  FRHEPEANVIEEBsmB [ T4 DNA
LB 36 E NEB 2 A 5 JC N 5 R Uk B0
& R DNA 2 BUt7) &0 A 256 [F OMEGA 2
Jiz [l i3 57 & 1 4 ) QTAGEN 23 7 5 41 it % 423
5 Thermo Lipofec’[amineTM 3000, ABI QuantStudio 5 D
S5 8 PCR A [ 35 [ Thermo 23 7] ; IMDM K5 %3 |
DMEM #5323 JG 4 3G (FBS) A IS5 &K (Pu-
romycin) 4 [ 35 [E GIBCO 2 &) 3 B %t % (Polybrene)
W [ 4t 5T Solarbio 23 & s IFNB . S T IFNAR1 FA 53 [
PR R I 420 Ak 42 Tt 1R 3K 1) BRIT B-actin PR E P T
&G A 55 [ abeam 23 w5 AR 1o 4804k 10 il 18 1 1% 1L
FPi G A = KB ABRA ] ;2 x Tag PCR
StarMix(Dye) 14 [ Jb 5t BEE Ol A W RHE A PR A F .
1.3 4% M sgRNA &+ #4E CRISPR / Cas9 Hi A,
id 1 (https: // zlab. bio / guide-design-resources) ¥ ¥
FE IFNAR 3L S 6 1T A-H0 B F X 73 3l i sgRNA

(single guide RNA) , 7744 F IFNAR1-sgRNA-1 F1IFN-
AR1-sgRNA-2, #2 4} LentiCRISPRv2 284K BsmB 1 1]
753, K sgRNA TE S 5 3m#5 fil CACC, iz SUEE 5" v s
JNAAAC, (i HIE BB AN B PEA b o AR sgRNA 4
ANBRARN BT sgRNA AL E 519, 45 sgRNA 1
]y 800 B i PCREE 5 19, 51 )F 5 W4 1. 5l
Py R A R A BR S F A A

1.4 LentiCRISPRv2-IFNAR1-sgRNA Jii %5 64 #9 3
# LentiCRISPRv2 F| ] BsmB 1 B, 19% S HEGEIR
FL YK 68 0 () Asf [l A i 1) J 2 A ok . ik i
sgRNAoligo F F§ ABI QuantStudio 5 %% )% %€ & PCR Y
W5 IR N 95 “CRFEZE 4 °CLH M 1 °C / min BB JE R 4T
B AT B R AL Y LentiCRISPRv2 ik 518 K IE
A W4 sgRNA FI] FH T4 DNA 3% B2 16 °Ci% 355
5 H 45 7 W e A R 5% A TR DHS o JE A2 A5 AL, Tk
A B R PP (100 mg / mL) BG4, 37 CHF & i
PR PRHCER o [, 3% b mt SR YR B AT B2 w1
JF, HOXS TC1R 5 AT 25 N B R BORL S I, B2 30 Bk
1144 M Lenti-CRISPRv2-IFNARI -sgRNA-1 ( f& % S1)
Fl LentiCRI-SPRv2-IFNAR 1-sgRNA-2 (i FK S2)

1.5 12mFa XA RS 1 HEK293T 4 ii4% i 6 x
10°4> / FLAEFR 6 FLA , K785 80% Ze A7 B 4 S1.S2 43
FIEAT SN B 055 K5 S1 /82 psPAX2 : VSV-G F%
M4 23 19, FIH Lipofectamine™ 3000 7% 4 28
HEK293T ZHHfuH, 6 h J5 B4 1% 20% FBS 1Y IMDM
RigEdk 48 h g i, 420, 22 wm JERRIS 645 H o
H Caco-2 A% 3 x 1054 / FLEEFh 6 FLA , K ik
30% ~ 50% It KA #E W 5 % 20% FBS 1) IMDM 13
FRILFE IR - 1 e E 6 fLARR, R 8 pg / mL
polybrene , Ji%4% 48 h.,

=1 51955
Tab. 1 Primer sequences
AR JPHl(5'—3") Fr BRI (bp)
IFNARI sgRNA 5%
IFNARI1-sgRNA-1F CACCGCATGACCTTTCAAGTTCAG 24
IFNARI-sgRNA-1R CGTACTGGAAAGTTCAAGTCCAAA 24
IFNARI-sgRNA-2F CACCGAGATGCTTGTACGCGGAGA 24
IFNARI-sgRNA-2R CTCTACGAACATGCGCCTCTCAAA 24
seRNA i AJEES )
V2CX1876F CATAATAGCAACAGACATACAAAC 24
V2CX3763R CAAATCTAAAACGCTTAAATAGC 23
PCR %7€ 519
Identification primer-S1-F TGAACTACCTCCACCAGAA 19
Identification primer-S1-R CTCACATACAGCGTCACTAA 20
Identification primer-S2-F AACAGGAGCGATGAGTCT 18
Identification primer-S2-R TTCTGGTGGAGGTAGTTCA 19
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1.6 3 % M tm bk ih £ AR PR IEYY S 4 M B 1
TR R 20% FBS (1Y IMDM, it A LR EE Ry 2 ~
3 g/ mL IR AR R, HEATAE AR S i, R0 7 ~
10 d, 0 % 2 ~ 3 ¥k 5 R X B 41 [ 87 2 Y Caco-2 41 Y
(Caco-2-WT) | &HRIE TS5 , 5 0 1k M 41 i A% 1% 77 ik
T4k A 20% FBS [ IMDM 4k 22 Bk B 2. v [, F1)
A R R 20 BT A B S d R LR 2 1
A0 R 5 3 P 2 96 FLARH , 37 CCIRAR I IR 1
JE s AL, 4% 2 X 100 / em® IRV B JER 2 6
FLAR AR SR ARG 57 | AR A AR Y B e R 20 A
1.7 #EMEmBIFNAR 1A R%E RAPCREE, 1
LRA T AN MR FE PRI 2 DN A, PCR 375 H A SE R F Bt
PCR W 4544 :94 °C 2 min;94 °C 305,55 °C 305,72 °C
60 s, 23545572 °C 5 min, PCRPZHIZE 1% BifighE
BEC KSR T R A TR A MR FR A WU
1.8 IENAR1 & &G & L 894 M K ] Western blot
%o VK 2% Caco-2-IFNAR1-KO1 . Caco-2-IFNAR1-
KO2 il Caco-2-WT, #£ MU 1, 48 12% SDS-PAGE 43
B JE BRI 2 PVDF B, 10% B iR W5 8 = T &t
11 hs INA RSP IFNART H g BT (1: 2 000 )
FTBAR 2 420 Ak 00 Tl 1 166 119 BRUBC B -actin 2L v P B {4
(1: 4000 B ) ,4 CFR I ;1 x PBST YR 34K,
FEYR S min, fi0 A BRAR o 48 Ak ) AR B A Ll SR B AR
IgG(1 : 1 000H:FE) , WM E 1 h; 1 x PBST AR 3
W, AR S min, b ACEE B

1.9 IFN &k Fh s ml R A IFNB il 3l o Ff
Caco-2-IFNAR1-KO1 ., Caco-2-IFNAR1-KO2 #l Caco-2-
WT 20 fd k420 22 24 fLAR P, #2 #8050 ng / mL Y%
JEMATFNG, 50 #5231k, 37 CHEA 6 ho $EHLAH
Ji AL RNA (L BRANIE N DNA) , S 5% 53545 ¢DNA, LU
H W BN 4T Real-time PCR, #:1 CXC #ak F 1 it
& 10(CXC chemokine ligand 10, CXCLI0) F11FN #i]3#4
A 20 (interferon -stimulated gene 20, ISG20) mRNA
Ko R 250 °C 2 ming95 °C 2 min, 95 °C 15 s,
60 °C 1 min, 340 ME# ;95 C 155,60 °C 1 min,
95 'C 15s. UL GAPDHAE RN Z:, LIEFE R Caco-2 2
JIfd 0 ng / mL TFN Hil 33 2 Hrp 1 FLAE S X6 R, SR BORR
X E R (240 HEATE i

1.10 %3t 5947 R GraphPad Prism 2K {4F #1750
Thef A B o R B0 A T H e 25 5 0 B, LA P < 0. 05
RO,

2.1 F 4045 LentiCRISPRv2-IFNAR 1-sgRNA #9

B SR Bl AL E XA T BsmB 1 U]
BRI, DLIET 1.

GG GGACG

R AN AR A A

CACCGCATGACCTTTCAAGTTCAGGTTTTAGAGCTAG

GGACG CACCGAGATGCTTGTACGCGGAGAGTTTTAGAGCT

It Aol 0 Ao

G

A:S1;B:S2,

1 W BT 51 sgRNA T4

B 1 LentiCRISPRv2-IFNARI-sgRNA JFhi il 45

Fig. 1 Sequencing result of LentiCRISPRv2-1FNARI-sgRNA

plasmids

2.2 IFNAR1 3 % Caco-2 tm kb ik I A3E
2 Wk B T 40 i Bk : Caco-2-TFNAR1-KO1 il Caco-2-
IFNAR1-KO2, P45 IR |, Caco-2-IFNAR1-KO1
IFNARIT5E 6 MAMNB T &4 5 bp ik, Caco-2-IFNAR1-
KO2 %5 7 HMi F & H 18 bp B2 [F BT 45 1 bp B,
ILIE 2,

2.3 IFNAR1 & % Caco-2 #n Lk IFNAR 1 & & %9 £
£ K F Western blot 23 ¥ it 7x , Caco-2-WT 44 i H
IFNAR1 ZEH IEH #1315, Caco-2-IFNAR1-KO1 Fl1 Caco-
2-IFNAR1-KO2 40/fiFf IFNAR1 85 (R W26k, WLIE 3,
FEB IFNART FE R () S i A 28728 S8 IFNAR T[]
TEHERSHS , fff Caco-2-IFNAR1-KO1 F1 Caco-2-IFNAR1-
KO2 4l i AN BE IE # A IFNARL B . i 2
PR IFNAR 8 [ 8 6 8 9 IFNART @ bR Caco-2 4fl
Jukk

2.4 IFNARI SR AT IEN AR Fh e 0 %ol 5 10
7~ L, M F 0 ng / mL IFNB, 7£ 50 ng / mL ZMJE TFNB
J R, Caco-2-IFNAR1-KO1 F1 Caco-2-IFNAR1-K02
4l il CXCL10 %& I mRNA 7K - (¢ 43 5] Ky 0. 566 Al
1.268,P > 0.05) F1 1SG20 = [H mRNA 7K (¢ 53 5 N
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1.522F11.733,P > 0.05) 34 TCW & 7+ s 5 Caco-2-
WT 4 AR He , 7E 50 ng / mL 7N IFNB i3 T , Caco-
2-IFNAR1-KO1 #1 Caco-2-IFNAR1-KO2 4fi Jifi CXCL10
FE R mRNA K- (¢ 435 R 6. 763 Fi16. 777, P < 0. 05)
FISG20 B mRNA 7K F- (¢ 4351 24 5. 664 F15. 653,
P<0.05)¥ 8 EFEAL, WK 4. FWIFNARI 3K
SR M T IFNAR T WS 510 B 030 o

Caco-2-WT:5"-...... TTTCAAGTTCAGTGGCTCCACGCCTTTTT......-3"

Caco-2-IFNARI1-KO1:5-...... TTTCAA GTGGCTCCACGCCTTTTT......-3
TTTCAAGTTCAGTGGCTCCACGCCTTTTT
T My NJ\/MWV\ AN
TTT O GTGGCTCCACGCCTTTTT
Caco-2-IFNAR1-KO1 ”
A

Caco-2-WT:5'-........ AAAGGAATTTACCTTCTCCGCGTACAAGCATCT.....-3’
Caco-2-IFNAR1-KO2:5’-.....AAAGGGAA AAGCATCT.....-3’

GGAATTTACCTTCTCCGCGTACAAGCATCT

Caco-2-WT

GGGAAAAGC TCT
Caco-2-IFNAR1-KO2 A A p
AA A \n\ N

A: Caco-2-IFNAR1-KO1 5 Caco-2-WT il J¥* It %t ; B: Caco-2-
IFNAR1-KO2 5 Caco-2-WT Il LL X

B 2 IFNARI ¥ Caco-2 4 L b A U V7245

Fig. 2 Sequencing result of /FNARI knockout Caco-2 cell

lines

1 2 3 Mr

IFNARI S— 100 000

Bractin [E———————— 2 (0

1: Caco-2-TFNAR1-KO1 #4fi il ; 2 : Caco-2-TFNAR1-KO2 41 Jft ;
3 :Caco-2-WT4fiffl .

3 IFNARI i Caco-2 4 AR 1 Western blot % 1

Fig. 3 Identification of /[FNARI knockout Caco-2 cell lines
by Western blot

a

m Caco-2-WT Ii

Caco-2-IFNAR1-KO1 a
(A EmCaco-2-IFNARI-KO2 |

10 |
8- L

54k,
IS

1SG20 mRNA 7K Hfis %

0 50
IFNB ¥ (ng / mL)

ElCaco-2-WT i
CCaco-2-1FNAR1-KO1 —&

150 T B gmaco-2-IFNAR1-KO2

135
120
105
90 |

60]
45

30
15

| s e e |

T T 711

CXCLI0 mRNA /K- By 4580284k

0 50
IFNB V& & (ng / mL)

H:aRm P <0.05,

B 4 BFA: AL Caco-2 A MIERFI IFNART #i5k Caco-2 4l LBk
H11SG20(A) FI CXCLIO £ (B)mRNA /K-

Fig. 4 Levels of mRNA of ISG20 gene (A) and CXCLIO
gene (B) in wild-type Caco-2 cell line and IFNARI knockout

Caco-2 cell lines
33 i

o B4 B R it e DA ot A R H
PRy R 1 DNA SUEE ST B2, 755 DNA #1518
i, HRTTE I g 4R 45U, CRISPR-Cas /E R 5
SARE R it R G TR B BRI R A
J5 T AR A L # . CRISPR / Cas9 R 40 /2
H H e B9 3 K 4 8 T L erRNA Al tracrRNA
Al A7 145 sgRNA _F, FI ] sgRNA LI HEFR DNAY,
i LR =T (SRS ORIV e i P N 1 o
CRISPR / Cas9 $% R @ Bk Caco-2 4l iy IFNART 2 A,
FERE R P 91 FEE 1 3R 5K )2 TS UE IFNART BE K 358
BT A5, PR B T 2B A 1 A S P RS 1

A WFFEIESE  IFNART/E N IFNAR T E W3, 5
IFNAR 256 i — 20 3406 T Ui JAK-STAT {55 5-38 [, %F
T W AR 5 1% 7 F1SGs #5 5% B00E B Be B A H 2AE
U IFNART EZE 57 5 IFN 45 4, [R5
T3 MWHEIE N = TeE S A RERTE . 7EIFNAR]
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FITFNAR2 L Rg i v & 2L, IFNAR H IFNAR1 £t
G AN RE 78 A0S PR SE e, R, @R
TFNART XFH0 I 40 M8 % 4% T BV IRN $Um 206, B
HERE Y.

CXCL10FISG20/E H IFN #4035 H -, %F IFN % 4%
o R L A B B A ) EEA/EH . CXCL10
MFRIFN 75 38 1 10, /& CXC LA 7 K% —Fh
YRR YRR TR ML S RE RN G5 Sy 1) H 2
LR EoAA R LS A3 i 5 CXCR3 Z RS54,
VANt A T AN A K A A R E
A SCHRFE I, 7RIS B2 1 AR ER EI] CXCL10
(RS K-, B CXCL 1O 78 4 07 X5 7 B e 51
DU, B 43—l st iy %o TRt ) E A Lo o2
IENAE T 1% ARRE SR AU PR EE 1, L
IE R YU FEAE P 238 1 Uk 1SGs SEBLAY Y, 4
FEAE Y IFN Gl 55 0 sk 1 o B = FE B A B
SN ST 20 A, 3 L A A2 AR | TR B R Rl R AR
TR T U JAK-STAT {5 53 %, 175 5 2 F [SGs &
IR TR R HAEm e E . 1 10 A IFN
BT 577 R 1SG 20, Fe W) i 1B 7RI UL LAY 9 7
(AR TEINE N A P R B AR A I 3 1SG 207
FEH 1SG20 ] 8T 240 i 07 225 5 B Sk e ol A E B2
SENR o DG T ISG20 X5 15 40 il 7 98 v, il ik ik
FEIRIZIH F, K43 B IE B AN 7 BE RNA 9% 27 34 B
TN, [FRRAT AR, 1SG20 eI HIV-1
MR RIFFRE S AR BN, IFNARI
R Caco-2 4L 149 CXCLIO FN ISG20 1% 5 38055 %
F T, 7R Caco-2 40 EESE IFNART HE I J5 B AIK
TYURTERER T, o8 e R 0 HE 40 B RO SO B I
YRR T iR

o T M AT o ™ M N S R R R A
T FEER Z — . P2 i GYE TN G L
FRANAE 1 2 B G 3%, o R i 1 5l 75 0 B M LA
P, BRI T X EE AR i Eom HLI BT, BELAS T 9
BERE I AR AN 25 Wy i e . A CRISPR / Cas9 £
AR LB X TEN % #5848 FH (14) 56 53 9% AH 56 35k PR 1) it
I ¥l R o e TR AN AR , X F 5 TRN A4 4703 75 ML
KA HMERE SRR - B Y I A EEE L, &
SRAZHLARXTF H RAEAE 0 B FE RN ATS SR TC R 51l 3%
() 1%, AELATS Ry 200 B L D)2 T %) 4 i N R AR T
FMESE RS AES ] . TRN SZRAE N TRN &
Vi B PR TR A 0 B A, — LB ML i AN
ARSI CRISPR / Cas9 BN i ARMHE T IFNARI
FE M @B Caco-2 2L 22 , W AIF 5T TFN 3 4709 25 119
RORFMLHI L T TR, S J5 A X b i % A A

T AT M R
&% 3k

[1] PANG L L, DUAN Z J, LUO D X, et al. Research advances in
mechanisms of interferon [J]. China Med Abstracts Dermatol
2021, 38 (6): 485-491 + 2. (in Chinese)

VESLHN, BOHA, Bt 2 TIRFEIIUS At [J].
BEIRBFIEHE, 2021, 38 (6): 485-491 +2.

[2] MOHEI H, KELLAMPALLI U, VLASOVA-ST LOUIS I. Imm-
une reconstitution disorders: spotlight on interferons [J].Int J
Biomedical Investigation, 2019, 2 (I): 1000119. DOI: 10. 31531/
2581-4745.1000119.

[3] XUE W, DING C, QIAN K, et al. The interplay between corona-
virus and type I IFN response [J]. Frontiers Microbiol, 2021,
12: 805472.

[4] AU-YEUNG N, HORVATH C M. Transcriptional and chromatin
regulation in interferon and innate antiviral gene expression [J].
Cytokine & Growth Factor Reviews, 2018, 44: 11-17.

[5] LEESM, KIM P, YOU J, et al. Role of damage-associated mo-
lecular pattern / cell death pathways in vaccine-induced immu-
nity [J]. Viruses, 2021, 13 (12):V13122340. DOI: 10. 3390 /
v13122340.

[6] YANG E, LI M M H. All about the RNA : interferon-stimulated
genes that interfere with viral RNA processes [J]. Frontiers Im-
munol, 2020, 11: 605024. DOI: 10. 3389 /fimmu.2020.605024.

[7] XIE X, LU L G. Advances in antiviral treatments of HBV- indu-
ced liver cirrhosis [J]. J Practical Hepatol, 2018, 21 (1): 140-
144. (in Chinese)

WG, REAEAR . LB SRR aE a7 i ke [J]. 521
KFNERR 2%, 2018, 21 (1): 140-144.

[8] MCNABF, MAYER-BARBER K, SHER A, et al. Type I inter-
ferons in infectious disease [J]. Nat Reviews Immunol, 2015,
15 (2): 87-103.

[9] QIAN G, ZHU L, LI G, et al. An integrated view of deubiqui-
tinating enzymes involved in type I interferon signaling, host
defense and antiviral activities [J]. Frontiers Immunol, 2021,
12: 742542. DOI: 10. 3389 / fimmu.2021.742542.

[10] ARDANUY J, SCANLON K, SKERRY C, et al. Age-dependent
effects of type 1 and type III IFNs in the pathogenesis of borde-
tella pertussis infection and disease [J].J Immunol, 2020, 204
(8): 2192-2202.

[11] ZHONGS, ZHANG T, TANG L, et al. Cytokines and chemokines
in HBV infection [J]. Frontiers Mol Biosciences, 2021, 8: 805625.
DOI: 10. 3389 / fmolb.2021.805625.

[12] BREZGIN S, KOSTYUSHEVA A, BAYUROVA E, et al. Immu-
nity and viral infections: modulating antiviral response via CRIS-
PR-Cas systems [ ] |. Viruses, 2021, 13 (7): V13071373. DOI:
10. 3390 / v13071373.

[13] KOUJAH L, SHUKLA D, NAQVI A R. CRISPR-Cas based targe-
ting of host and viral genes as an antiviral strategy [J]. Seminars
Cell & Developmental Biol, 2019, 96: 53-64.

(THEF1577)



rrE A ) e 2Rk 2023 4F 2 45 36 545 2 8] Chin J Biologicals February 2023, Vol. 36 No. 2

- 157 -

[21]

[22]

[23]

[24]

FEOL, AFIEE, U, A5 B S IR A T R D A
2SN e 25 U M L), e R R 24, 2019, 39
(4): 671-677.

LIU L J, MA G Q, ZHANG S Z, et al. Classification and drug
resistance analysis of pathogenic Escherichia coli in diarrhea
piglets [J]. Chin Animal Husbandry & Veter Med, 2018, 45
(10): 2876-2884. (in Chinese)

XA, Shotok, SRR, , &5 AFRRTE BOm TR AT i /) 2
HeRE R 2 PE AT LI ] T E MO S 2018, 45 (10) : 2876-
2884.

ZHANG J B, MA CF, YUT, et al. Detection of virulence genes
and antimicrobial resistance analysis of Escherichia coli isolated
from dairy cows mastitis in Ningxia[J]. Chin J Animal Veter Sci,
2016, 47 (1): 177-182. (in Chinese)

WRE, BADF, R, TR FLE R R FTE
JIHEDURI AT 254 50 () ]. 7 OB BR i, 2016, 47 (1)
177-182.

ZHANG Z X, LI P, LI Y Y, et al. Analyzing phylogenetic
groups, drug resistance phenotypes, and drug resistance geno-
types of Escherichia coli isolates causing salpingoperitonitis in
layer chicken[J]. Chin J Prevent Veter Med, 2019, 41 (9) :
885-890. (in Chinese)

SR, AR, ARZE T, A SRR O EHE IR IR A R A AT A
O3 TR RE (T 2 A R it 24 KL DR AU I 5 23 B L) ). o
PP, 2019, 41 (9) : 885-890.

ZHANG X X, QIAO J, MENG Q L, et al. Phylogenetic ana-

lysis and resistance characteristics of Escherichia coli from cal -

[25]

[26]

[27]

ves in Xinjiang[J]. J Domestic Animal Ecol, 2016, 37 (6): 60-
64. (in Chinese)

SREAL, TR, BRI, 55 PR A IR K IAT T R ST AL
HIS SR ] KA A2, 2016, 37 (6): 60-64.

LIU B X, ZHAO A Q, LIU C C, et al. Pathogenicity and drug
resistance of diarrhea Escherichia coli in calves in Hebei pro-
vince [J]. Chin J Prevent Veter Med, 2020, 42 (2): 133-138.
(in Chinese)

XS, WAy, MIZREE, 45 b A AR TS R T B0
PER 25 PES3 AT [T ] b [E 907 55 B2 24, 2020, 42 (2): 133-
138.

JIANG Z M, AL C M, WANG Y R, et al. Risk assessment of
antibiotic - resistant bacteria in foods: A review [J]. Food Sci,
2019, 40 (5): 282-288. (in Chinese)

FATIE, SCFRAME, MR, A5 . P 24 2 A AU DA 4 F
FEikRE[T]. BB, 2019, 40 (5): 282-288.

AMER M M, MEKKY H M, AMER A M, et al. Antimicrobial
resistance genes in pathogenic isolated from diseased broiler
chickens in Egypt and their relationship with the phenotypic
resistance characteristics[J]. Veter World, 2018, 11 (8): 1082-
1088.

YU Z N, WANG J, HO H, et al. Prevalence, antimicrobial -
resistance phenotypes and genotypes of Escherichia coli isolated
from raw milk samples from mastitis cases in four regions of
China[J].J Global Antimicrob Resist, 2020, 22: 94-101.

Wi B HA: 2022-05-28 g FHR

(EEF150T)

[14]

[15]

[16]

[17]

[18]

[19]

DUNCAN C J A, THOMPSON B J, CHEN R, et al. Severe type
I interferonopathy and unrestrained interferon signaling due to a
homozygous germline mutation in STAT2 [J].Sci Immunol,
2019, 4 (42): aav7501. DOI: 10. 1126 / sciimmunol. aav7501.
BRISSE M, HUANG Q, RAHMAN M, et al. RIG-1 and MDA5
protect mice from pichinde virus infection by controlling viral
replication and regulating immune responses to the infection [J].
Frontiers Immunol, 2021, 12: 801811. DOI: 10. 3389 / fimmu.
2021. 801811.

LIUM, GUO S, HIBBERT J M, et al. CXCL10 / IP-10 in infe-
ctious diseases pathogenesis and potential therapeutic implica -
tions [J]. Cytokine & Growth Factor Reviews, 2011, 22 (3) :
121-130.

COLASANTI T, STEFANANTONI K, FANTINI C, et al. The
prostacyclin analogue iloprost modulates CXCL10 in systemic
sclerosis [J]. Int J Mol Sci, 2022, 23 (17): ijms231710150. DOI:
10. 3390 / ijms231710150.

SPENCER CLINTON J L, TRAN L L, VOGT M B, et al. IP-10
and CXCR3 signaling inhibit Zika virus replication in human
prostate cells [J]. PloS One, 2020, 15 (12) : ¢0244587. DOI: 10.
1371 / journal. pone. 0244587.

MURSALIN M H, COBURN P S, MILLER F C, et al. C-X-C

chemokines influence intraocular inflammation during bacillus

[20]

[21]

[22]

[25]

endophthalmitis [J. Investigative Ophthalmol & Visual Sci, 2021,
62 (14): 14.

FERREIRA H, MENDES M A, DE MATTOS BARBOSA M G,
et al. Potential role of CXCL10 in monitoring response to treatment
in Leprosy patients [J]. Frontiers Immunol, 2021, 12: 662307.
DOI: 10. 3389 / fimmu. 2021.662307.

DEYMIER S, LOUVAT C, FIORINI F, et al. ISG20: an enig-
matic antiviral RNase targeting multiple viruses [J]. FEBS Open
Bio, 2022, 12 (6): 1096-1111.

MERSINOGLU B, CRISTINELLLI S, CIUFFI A. The impact of
epitranscriptomics on antiviral innate immunity [J]. Viruses, 2022,
14 (8): v14081666. DOI: 10. 3390 / v14081666.

KANG D, GAO S, TIAN Z, et al. ISG20 inhibits bluetongue
virus replication [Jl. Virologica Sinica, 2022, 37 (4): 521-530.

WEISS C M, TROBAUGH D W, SUN C, et al. The interferon-
induced exonuclease ISG20 exerts antiviral activity through upre-
gulation of type I interferon response proteins [J]. MSphere, 2018,
3 (5): 00209-18. DOI: 10. 1128 / mSphere. 00209-18.

CHEN X, SUN D, DONG S, et al. Host interferon - stimulated
gene 20 inhibits pseudorabies virus proliferation [J]. Virologica

Sinica, 2021, 36 (5): 1027-1035.

s B #5:2022-06-11 g TAERL



