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Lck/Yes AHRXHT R B S MRS 7E EWR 40l M1 1R AL VR R Bl o 72

TR EREE, R, xmE, sk

GEMEE B2k, MG, 264003)

WE B K1Y Lek/Yes MHCHT MR RIS (Lyn) XEZHE (LPS) # S EREA i M1
RUAGBOIE FH KL . A%k {8 BSMBI-V2 BRH$IPE N VIEGEGY) LentiCRISPR-V2 FikL, [A]
Wl DI 5 1) DNA J B, H T4 ERBERBEV) RIS Lyn-sgRNA, fil]#% Lenti-Lyn-gRNA 1&
W57, H Lenti-Lyn-gRNA 189% % &% THP-1 4033/ 6 Lyn K () THP-1 FalEtk, 193
SEAHERR Lyn B THP-1 B 4REE (Lyn”) o M 100 ng/mL fEEE (PMA) %S Lyn
AR (Lyn™T) F1 Lyn” THP-1 Zfiff 48 h 40468 MO B4, A 100 ng/mL LPS 5% MO
EWRARAL 24 h 4o M1 BB, @it 2B SER) € & PCR (qPCR) Al MO EWR4H fid b
HEYELZE oM (CD11b)  BEWEAIEPTE CD68 AIHAZAI /L HLJR CD14 %15, qPCR
R Er A= THP-1 400y M1 EREZRAE (Lyn™'-M1) 1 Lyn ik, Western blot Il
LynVT-M1 20 ##R1L Lyn (P-Lyn) /Lyn. qPCR A5 4 B Lyn L) THP-1 400
A M1 ERELAAE (Lyn”- M1) —%ULE S B INOS. H/r3-6 AL 1-10  (CXCL-
10) mRNA &ik; Western blot K| iNOS £ 334 K JAK1-STAT1 {5 5l B AH 5C 73 Janus
g 1 (JAKD . WEERML JAKL (P-JAKD) AMESHFE5HFBIEHEF 1 (STATD .
BRI STATI (P-STAT1) [EARIL. WALIRAKN M1 ERR4H bR S5 5 1%
80 (CD80) MRk, L5R FINME Lyn g FEAI L. Lyn”-MO EWE4IMfL CD11b Rk &
B8R T} & (P<0.000 1), W] THP-1 ELWRANI 73 A6 Dl - 73 M1 ELRRZAfLS Lyn () mRNA
MEARET S (P<0.05) , Lyn {23 M1 EWR4IANRAIL. kR Lyn #0861 M1 ERE4H
iNOS. IL-6. CXCL-10 ) mRNA £ik. iNOS )& [ &KIAH CD8O0 )75 . Western blot Kl
S5 BN Lyn mcl 5404 M1 EVEZHML JAK] A1 P-STAT1 H)E A E L. 4538 CRISPR/Cas9
WeBR Lyn J5, M1 BRI JAK/STAT {5 5l B H () CHE 7> 1~ JAKL 55 P-STAT1 =ik /K-
E TR, M1 E AR R WA F iNOS IL-6. CXCL-10 J% CD80 ikt i,
A E I 4% JAKI/P-STAT1 A5 JAK/STAT {55 1@ KL .

F4#17 Lyn J4#l§; THP-1; M1 EWEZHMfl; CRISPR/Cas9; 18144, JAK-STAT {5 Sl
HESES R392.1

CERFRERS A

HETWH: FRARPAESIH (%5i5: 82270305)
fEEwiN: T Ok, 2, s
b, 5, #ax, miAESIN, @EEE, E-mail sunyy2len@l63.com



Role and mechanism of Lck/Yes-related novel tyrosine kinases in macrophage M1
polarization
Yu Xin, Gao Zhensheng, Bian Weihua, Liu Xiangyong, Sun Yeying
( Department of Pharmacy, Binzhou Medical University, Yantai 264003)

Abstract Objective To investigate the role and mechanism of Lck/Yes-related novel protein
tyrosine kinase (Lyn) on lipopolysaccharide (LPS)-induced M1-type polarization of macrophage.
Methods The LentiCRISPR-V2 plasmid was digested with the restriction endonuclease BSMBI-
V2, and the digested DNA fragments were recovered. The digested plasmid was ligated with Lyn-
sgRNA using T4 ligase to generate the Lenti-Lyn-gRNA lentivirus. THP-1 cells were infected with
the Lenti-Lyn-gRNA lentivirus to obtain a stable cell line with Lyn knockout, and a monoclonal
THP-1 cell line with complete Lyn knockout (Lyn’) was established subsequently. Wild-type Lyn
(Lyn"T) and Lyn’ THP-1 cells were induced with 100 ng/mL phorbol myristate acetate (PMA) for
48 h to differentiate into MO macrophages, which were further polarized into M1 macrophages by
stimulation with 100 ng/mL LPS for 24 h. Quantitative real-time polymerase chain reaction (qQPCR)
was performed to detect the expression of M0 macrophage markers, including integrin oM (CD11b),
macrophage antigen (CD68), and monocyte differentiation antigen (CD14). The expression of Lyn
in M1 macrophages differentiated from wild-type THP-1 cells (Lyn""-M1) was measured by qPCR,
and the ratio of phosphorylated Lyn to total Lyn (P-Lyn/Lyn) in Lyn"T-M1 cells was determined by
Western blot. In M1 macrophages differentiated from Lyn-knockout THP-1 cells (Lyn’ -M1), gPCR
was used to detect the mRNA expression of inducible nitric oxide synthase (iNOS), interleukin-6
(IL-6), and chemokine (C-X-C motif) ligand 10 (CXCL-10). Western blot was conducted to assess
the protein expression of iNOS, as well as the protein levels of molecules related to the JAK1-
STAT1 signaling pathway, including Janus kinase 1 (JAK1), phosphorylated JAK1 (P-JAK1), signal
transducer and activator of transcription 1 (STAT1), and phosphorylated STAT1 (P-STAT1).
Additionally, the expression of the M1 macrophage marker cluster of differentiation 80 (CD80) was
analyzed by flow cytometry. Results The Lyn” monoclonal cell line was successfully constructed.
The expression of CDI11b was significantly elevated in Lyn” MO macrophages, and the
differentiation of THP-1 macrophages was successful. Knockdown of Lyn inhibited mRNA

expression of iNOS, IL-6, CXCL-10, protein expression of iNOS and CD80 expression in M1



macrophages. Western blot assay showed that Lyn knockdown inhibited protein expression of JAK1
and P-STAT1. Conclusion After CRISPR/Cas9-mediated Lyn knockout, the expression levels of
JAK1 and P-STATI, the key molecules in the JAK/STAT signaling pathway of M1 macrophages,
are significantly downregulated; concomitantly, the expression of M1 macrophage-specific
secretory factors (iNOS, IL-6, CXCL-10) and CD80 is also downregulated, which may be achieved
via targeted regulation of the JAK1/P-STAT 1-mediated JAK/STAT signaling pathway.

Key words Lyn kinase; THP-1; M1 macrophage; CRISPR/Cas9; chronic inflammation;
JAK/STAT signaling pathway
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T8 SORE 2 3 B A AR IR ARRE S N2, 3 % 22 4 ff SR AR AN 437 L1230, FEAS I i AR
AR ML TR R T KRR A MR AR R, T R SORE A 5 AL
4, Lck/Yes HHHI BUER A BRSNS (Lck/Yes-related novel protein tyrosine kinase, Lyn) £}
RS2 A R Tl SR W SR R P 1 Y, EAS M S v R AR AR o B U TIER B, Lyn iOFRIEK
Rt B S BRI A A 95 . Lyn B 0K 7 «B - (nuclear factor kappa-
B, NF-«xB) . £%F G L5 A (mitogen-activated protein kinase, MAPK) Z5ili, i
B MyD88 55 T Fdlc 7> 1 8 s RAEAE 5 RIK RN, EIRE R 73Rk, &%&HTF M1 Y
B0 AR 28 Sa e N2 o Ak, Lyn 362 5545 [ W A0 ff P 7 W T -5 440 MR IR 7 20 it 2
R B R T J A, Lyn iR M1 2 S AR AL B R AR B 1 R
SEAMRG. T, AR EE AR Lyn 350, IRAIRTCIAE M1 A ERELN R b1
A R BOL, DU A 9 P 58 (o BEATL AR AT 5 40 7 SRS T A SR B 1 B 4K
.

1 MRS
1.1 M8k
1.1.1 gafA R

NBIZAINE R THP-1 41 SRR B 4l HEK 293T 401l B 35 [H 121 s B 5= )
R (ATCC) o FRIKFRCFI A3 R S B RL: UKL lentiCas9-Blast (32[H Addgene
HIRAT, 185 #52962) ; pMD2.G Al psPAX2 Jii ks b A 5256 = (- 1%

1.1.2 FERFIFULER



Uk AE (phorbol 12-myristate 13-acetate, PMA) . fi§Z¥# (lipopolysaccharide, LPS) ,
100 mmol/LPMSF. RIPA Zf#il . & F BEER I HI IR &%) (All-in-one,100X ) (JEHUE3K
EREERAR, 5. P6741. 1L2020. P0100. R0010. K107680P) ; Lyn, Mifzfk Lyn
P (phospho-Lyn, P-Lyn, Tyr507) , B-actin (3£[E Cell Signaling Technology A&, %5
#2796, #2731T. #4967) ; WEFRIL Janus ¥ 1 (phospho-JAK1, P-JAK1) , JAK1 (Hi/i
HRBAEVRF AR AT, $85: YP-Ab-14315. YP-Ab-14225) ; f#E21k STAT1 (phospho-
STATL, P-STAT1) , STATL, HiJE4L#% 80 (cluster of differentiation 80, CD80) (X
FHB AR AIRAT, 5. AP0135. A19563. A23729) ; RNAisoEasy. iifts%
WA, gPCR XA (HA TAKARA A, #i'5: TCH020. RRO37A. RR820A)

EgbrA (Hit: Tecan 4@, 5. Infinite 200 PRO) ; gPCR 1. 6% PCR 1X ([H
Thermo Fisher Scientific A%, %5: QuantStudio 3. veriti Fast) ; BEYaA ( EHgEiERAA
WARAF]; 85 GenoSens 2000) ; Hiyk{X (3[E Bio-RAD A #]; 5 : PowerPac™ Basic
Power Supply) ; #is4nfEix (£E BD A#]; #5: Accuri™ C6 Plus)

12 ik
1.2.1 @ik Lyn BB AR

G NCBI 4 AN Lyn J:F 4% )7 51 [Gene 1D:4067, ¥ 5A%: Lyn-202, ENST
00000519728.6 BT 1E£L 1% i1°F & (https://chopchop.cbu.uib.no/) ], 7§ CRISPR/Cas9 [
FERBCTHEN, AHE ST A TR AR T Lyn £ sgRNA FP31, JFEmi3RAS T
RN S SCE AN 31 48 FH BsmBI-V2 i) LentiCRISPR-V2 JFiHi, #4153 I U] 5 i) DNA
FrBEAT SRR R F Uk o BV RIHEAT AL, K Lyn-sgRNA JEATIR K, 7EIR KIdFR
JE R XUEE DNA Fr B 54 BsmBI AR N UIEE (BsmBI restriction enzyme, BsmBI) ]E]f:
7= A R S R T S (4 TR AR HEAT ELANEC XS, I ) T4 DNA SERREAT 4, SER IRy
Lenti-Lyn-gRNA #fd, K8 BN At Ar iy, FIAE RS 2 THP-1 85 AN ik 1)
JF KL o
122 BRBAHERERY THP-1 41

AR R HATRL, BTN DL S R TORL I LI ey 4 03 01, fE 1.5mL
EPEN. #E5min J5, KE&HARMAKRIVERS PEI BHTRE LR ERIE, BST

il N EE 30min. BERRTE AN HEK293T 40 -h i 175575, 12h J5
B, 48 h A1 72 h Witk BIEL KW RO 3 IG5 560 r/min .0 15 min, IR I
BULE 7 %E, T-80 CIAAF. MEEARAULIE 0. 2. 5. 10 15uL FIEIIAERE THP-1 41



Jaf¥y 6 FLAR . PRI 2 pL 1 pL/mL FEREERS, Inse 5 A D, HE 8 EHE O
T-37 C. 3000 r/min B 1h, BEOEMEIEFESR, T 12 h FEEREAWRERFERE,
TR A AT e AR TR A
1.2.3 Lyn'BATaREA IR R

¥ 1.2.2 RS040 H2E1T Western blot &, #1245 Lyn BIRURIEOL. & RE IR ML
AR AR BRI AR, K AT T80, SR R R AR, BITER 200 /144 ffd i) 46 40 =L (100
uL B3R A — 4D, B 100 pL ARFLER T 96 FLIR RS FRY 1S, Western blot 61
Lyn f b 1% B o
1.2.4 MO K& M1 EME4HH 4k

AT 5 B AE K B AR B THP-1 40 (LynWT) $2 08 3X 10° ANFLEEFN T 6 LI, K
100 ng/mL ] PMA FRIMA R 6 FLERH, 1537 48 h 404k MO EREZHAE. F 100 ng/mL
(1) LPS MBI A2 MO 4Hffi, 537 0. 4. 6. 8h, 73t M1 ELRE4HN.
1.25 RNA $#EUf qPCR Al

18 Fl RNAiso Easy B AHEC LynVT. Lyn™. Lyn"T-M1. Lyn”-M1 {540 RNA. gPCR
#&1# F Applied biosystems by Thermo Fisher Scientific (QuantStudio 3) , £ QuantStudio 3 5£
it PCR HlsH5¢ . 1] Applied biosystems by Thermo Fisher Scientific Veriti 1% % 541 2§13k
1P . AR PIARERMT W 5, SRR, B85 1. 42 'C. 2 min; 552 37 C. 15
min, 85 C. 5s, 4 C, {fff. R¥EFEWR G, 1% TAKARA (RR820A) i B FALH] gPCR
ONARF, [Bi%kAd: 95°C. 30s, 90°C. 55, 60°C. 30s, #E4T 40 MiEH: 18/ QuantStudio™
3 System # 4 xf PCR F=# AT {5 R 53T . KBS PCR B4 BUT 5 W3 1.
x1 3WFH

Tab.1 Primer sequences

Gene Forward (5°-37) Reverse (57-3”)

Lyn TGCAGACCCTGAGCCCACTA TTCCTTCCACTGCCCACTCC
p-actin CATGTACGTTGCTATCCAGGC CTCCTTAATGTCACGCACGAT
iNOS GCTCTACACCTCCAATGTGACC CTGCCGAGATTTGAGCCTCATG
IL-6 AGACAGCCACTCACCTCTTCAG  TTCTGCCAGTGCCTCTTTGCTG
CXCL-10 GGTGAGAAGAGATGTCTGAATCC GTCCATCCTTGGAAGCACTGCA

CD11b GCCTTGACCTTATGTCATGGG CCTGTGCTGTAGTCGCACT



CDG68 GGAAATGCCACGGTTCATCCA TGGGGTTCAGTACAGAGATGC

CD14 ACGCCAGAACCTTGTGAGC GCATGGATCTCCACCTCTACTG

1.2.6 WAHHAR S

H LT Y 04 44 64 8h Y M1 ELERZHMIH AL 2 115 r/min 250> 4 min WCEEZRM, KUl
SR 1 mL 0.5% BSA/PBS ¥ E R, 2 115 t/min #.0 3 min, 2% BiER, EE 2K,
FH 0.5%[1] BSA/PBS H 24001, &4 100 uL. A 7K CD8O 7E M1 I 40 Jif 6 i 1) 2k
BN 0.2 ug/mL ) CD8O —PiFB (FERELL 1210000 5 pL. IRFGIRS), =BG
A 20 min. 2 115 r/min &0 5 min % _EiEW, 0.5% BSA/PBS ML 1 K. 200 L FEE[H
5E 15 min, 0.5%F BSA/PBS ¥ 2 115 r/min &50» 5 min $£%% 1 ¥, 400 puL 0.5%F%) BSA/PBS
R, SRS I A A AT A . {3 FlowJo Bp 43 b HdE .
1.2.7 Western blot 324

M M1 EREAAE S THP-1 AR BUE B H, FFASIN 7 RIPA @ PMSF & 2 [ IR g 411
HF=100 : 1 ¢ 1 BVRG I 100 pL. 8 H BUKEZEE BCA &R IE - 82 H il SDS/PAGE
HEHIK, HRBIRM _EAY (PVDF) K E, JFH S%MBARZESBemI>. ¥ PVDF i
5 —4{ B-actin, Lyn, & JAK1, P-JAK1, % STAT1, P-STAT1 Hifk3LF T 4 CME LK
BB, SRHA 0.05 pg/mL BRI S BRI BT S 1gG RIFTIR 1gG FIME — 41 (RRRELL 1 ¢
5000) , =ildEHE 2h, HROREE, HEATRECKRI. H Image) BEAT K70 b 565 K FEAH
1 8 B R IA G .
1.2.8 SiitEaE

AWFFBHAT T 3 UL EE S, BRI LA(X £ s)KEA 2B, M GraphPad
Prism 8.0 15Xt AT SCER A4 AT Bt Ar 5%, ZEL1R) PR T 30 LA ¢ A5G, 22 TRV L
BORF BN I 2001, F5H M HECR A Sidak K156, P<0.05 AZERA G5 L.
2 R
2.1 FRIVMER Lyn B30 4

ML) R B4 50 IR S Pk 4 R S5 7 E0KF LentiCRISPR-V2 JFURIEG DA A BE, B 12
000 bp 12 000 bp (WL 1 A) . Lenti-Lyn-sgRNA kLA &7 7R, Lenti-Lyn-sgRNA Jii
WL FF 45 5 575 1 LentiCRISPR-V2 FURLZE LU 42 T 5 AbBEEAE TG, UE W™ AR KA, Lyn-
sgRNA V4 R Ihi%E R F LentiCRISPR-V2 ki b (LK 1B) o 18585 /EY: THP-1 BFARi4H

Jfl Western blot £l 25 R 27r: ISR 8 fE I 7 THP-1 2084 /) Lyn, SO 5 uL #1110



(VR & A0 B3R AT B S P 1%, Western blot %71 B2 7R Lyn 4 AR AH Lyn Fik, Lyn™T
5 Lyn" 4 Lyn FIRE R Z R BA G52 L (1=91.30, P<0.000 1) (WK 1D, H
U LRI Al 58 AR Lyn (PR ST A (Lyn™™) 5 ¥4 B 10 B g B 40 kAT 55 95 9 18, T

THEAT IR B

B 1 Lenti-Lyn /&R & Lyn By

Fig.1 Construction of Lenti-Lyn vector and screening of Lyn”’- monoclonal

A: BsmBI-V2 digestion of LentiCRISPR-V2 plasmid, characterized by 1.5% agarose gel
electrophoresis; B: Sequencing of Lyn-gRNA recombinant plasmid; C: Lyn protein levels in stable
cell lines obtained via monoclonal selection with different viral concentrations; D: Lyn protein
expression levels in Lyn stable cell lines obtained via monoclonal selection after infection with 5
uL of virus; ****P <0.000 1 vs Lyn"T .

2.2 MO0 EME4HSLBTh

MO E W4 1A 2 B B R 40 B AE DG R IEPER AR £, W0 CD68. CD14. CDI11b Fil
CD45. ALHH@EE qPCR #&ll THP-1 434y MO ERE4HIf5 CD11b. CD68 #1 CDI14
mRNA FRIA/KF, KHAW M0 EFRgifaftrt (B 2) o gRER, Ltk LynVTi&Z Lyn”,
I PMA #5535, CDI1b (=76.53. 23.48, ¥J P<0.000 1) . CD68 (1=24.05. 13.00, ¥
P<0.0001) « CDI4 (+=7.40. 44.09, 1} P<0.01) FiLEHEZET =, F£H LynV-M0 & Lyn’

MO EVEZH M O AR R



B2 qPCRKN M0 EM4fIFREY CD11b. CD68. CDI14 Kk
Fig. 2 qPCR was performed to detect the expression of M0 macrophage markers CD11b,

CD68 and CD14
#%P<(0.01, ****P<0.000 1 vs LynVT-MO0; *#P<0.001, *#P<0.000 1 vs Lyn”-MO.

2.3 Lyn 35 M1 EW4AfRLL
qPCR 1l Lyn ) mRNA £k 45 B B8 (B 3A) , 4k M1 EREZR LS Lyn 1H)
mRNA KA T 5, WB il 45 5 s 40 i 38 M1 EREAIL S Lyn B8 B3R IE TR (=149.9,

P<0.0001) . P-Lyn FRARIETFE (=4.563, P<0.05) (K 3B), it Lyn 257 M1 B

W 2 AR AL o

B 3 qPCR Fll Western blot &3l M1 EBEZIHARAL Lyn A1 P-Lyn FIRIE
Fig.3 Detection of Lyn and P-Lyn expression during M1 macrophage polarization by qPCR

and Western blot analysis

A: Detection of Lyn expression during M1 polarization of Lyn™' macrophages by qPCR analysis;
B: Detection of Lyn and P-Lyn expression during M1 polarization of LynWT macrophages by

Western blot analysis; *P<0.05, ****P<(.000 1 vs Lyn"T.



2.4 Lyn W M1 EWE40R R4 HRR R

qPCR A&l Lyn %+ M1 EWEZ4HM0 iNOS IL-6 I CXCL-10 mRNA Fik [R50, 45 5%
TR, mFR Lyn J5 THP-1 ZHfA M1 ERRLEH AL ASFI TR Y INOS (1=2.246 1.635.
3.581, 5.378, P<0.01, P<0.001, P<0.0001) . IL-6 (+=3.264. 56.34. 41.55. 19.30,P<0.05,
P<0.000 1) f1 CXCL-10 ("t=0.042. 4.974. 9.409. 11.31,P<0.001, P<0.000 1) [¥]53iis¥5HH &
Wb (E4A-4C) o LynVT 5 Lyn 40H7E O h B Lyn 4 IL-6 (+=3.264,P<0.05) B EAF
b, IR Lyn JEA0H] T MO A0 IL-6 {73, [RINHE0] 1 M1 40503 iNOS. IL-6
Al CXCL-10, XELER TR, Lyn 257 M1 BEWEARANRLIERE, i Lyn 2 J5WH T

THP-1 [7] M1 E Vg4 AL 431k .

&l 4 Lyn 809 M1 E BR4H )40 B R 2
Fig.4 Lyn modulated the cellular phenotype of M1 macrophages

A-C:iNOS, IL-6, CXCL-10 mRNA expression in Lyn’/’—Ml macrophages at 0, 4, 6, and 8 hours; D:

iNOS protein expression in Lyn’ cells at 0, 4, 6, and 8 hours during M1 macrophage polarization;



E: Detection of CD80 expression in Lyn’ cells at 0, 4, 6, and 8 hours during M1 macrophage
polarization via flow cytometry; *P<0.05, **P<0.01, ****P<0.000 1 vs LynVT-MI.

Westren blot fill iNOS [ HRIALZ R TR (B4 D), 1) M1 EFE4EMURAL 4 h A1 8
h (=4.141. 4.962, ¥JP<0.01) Lyn"-MI1 41 iNOS &EH/KF FF , {H&R M1 B4
HAt 0 h A1 6 h (¥ iINOS & FKT- B0 W& 224k, W] Lyn bR ja <A M1 EEARI3
INOS, Z{RWIFEIUEY T Lyn bR /5 22 40%) THP-1 40 M1 ERRA0MK 4046 . 2040
ReRER (B 4E) , HXT Lyn"" M1 EREZIAE, Lyn” M1 EFREZIAL 8 h B4 A i x
LW CD80 HIRIEFEL  (/=3.31, P<0.05) .
2.5 Lyn EPRERERN M1 B KR AL A8 7L B B

JAK/STAT {55 8% /1 EWEAN ML 0 A R A A5 G T . AR JT Western blot il 45
REIR, BESUHTFZEL, Lyn-M1 EVEGIH JAK] 5 R IEIZHT T (F 5=180.02,
P<0.000 1) , Tfi P-JAK1 MREEH BELL (B 5SA) o FE, Lyn”-M1 BRI JAKL
T P-STAT1/STAT1 KX E IR T (85 B) (= 4.137. 4.454. 4206, ¥ P<0.01) .

X WB 25 B B R Lyn B EAMH] T THP-1 /) M1 B REGHH AL -

B 5 Lyn"3#1%] JAK1/STAT1 15 5@ %
Fig. 5 Inhibition of the JAK1/STAT1 signaling pathway via Lyn™
A, B: The effects of Lyn’ on the protein levels of P-JAK1/JAK1 and P-STAT 1, detected by Western

blot analysis; *P<0.05, **P<<0.01, ***P<0.001, ****P<0.000 1 vs Lyn"VT-M1.



3 Wik

T PR AR G . LGRS . 1 B G 5 R 3R 51 R IO SRR I SOAE S i T3), HLRS
E JRAEZR AR Cn ELRE AR T 200D (HRE SRR L 2 R 547098 B 1 5k i S H ZRAF e 13),
T S RE F BRI M1 R  Rp 25 53 (1) 9 E DRl 716170, DA R AR 6T B A 200 ) 4 R ¥4
AL (RIS RIS S SAZ 200 P15 P S 200 PO R0 PR o IS 00 R A1 DA 2 88 R ek e ) = 22 S 4
Rl AR A B AE ) . M1 AR E SR B BT, 25 R B Rt 1) M2 A
e, WTSRBUIEE AL, TURBRIEITT RIS, SRR S . BRI, T B
B A AT B AR S VR T AN M (A 80T =K

TEEWRAE T, Lyn M3RIAK P SHMEAREH I, HoB I B TS5 7
ANMUBEAE . AR A S . AR CRISPR/Cas9 JER i A, BIhEil& T Lyn,
BE) T @R Lyn 1) THP-1 4000 R . WFRBR Lyn JE 19 THP-1-M1 W40 [ 26 4 A8 AL AL i1
BEAT TIRAWEF, S5 EIR Lyn 46 M1 EUREAI - AEoe FE Pt IE IR EVE T, RBS Lyn J&
THP-1-M1 B EWE4H A iNOS. IL-6. CXCL-10 I CD80 45 M1 W4 f b 4 [ 98 5E 1) 3l
R0, DAL A40 % RSB E B RERR Lyn JE PR T THP-1-MO ERELIAR R M1 E W40
IRk o BF 7E SRR U0, JAK/STAT 15 538k 5 M1 BNt A 3¢ ABF TRl gs 5 oK,
B /LIS TR B K, BBk Lyn J5 M1 ELGRAANR JAK] FRER A FRBE# T F%, 1 P-JAK 1)
FILVEA B FEAA; [, JAK] T P-STAT1/STAT1 ik &8 8 T W3Rl Ln )5,
JAK] RUFMHIVE H S 80 il 41 P-STAT-1 BUZKF N F&, X vl gt — 8 387 iNOS. IL-6.
CXCL-10 1 CD80 %5 M1 E WA MIAR SV 0 50 ibis />, 528 ST M1 WA A A4 7y 410
il

M1 H A0 A 3ol 38 3 A 28 R ST 46 RT3 S5 18 P S A% Lo B ALE 7] 1%
ST PR S A M1 BRAGAR SR R IR 7 TL-6 FOREM, FRIR SR 5. RN, fEfR
IR, M1 AL E MR AR R i, R S R B M AR AL T ST G
A SR R0, R S A TR YT SR AR R PO, 7 & SR IRT AU, Lyn 0
HIF AL I FORE 2K (Toll-like receptor, TLR) 1553 B8 17 ML, XF EWE40AL M1
WA B “IERER R, IRRATIRIR R, H e S 2 R R U 3 MG ARSIy
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BEAMEEIE AR, ABEFCEE CRISPR/Cas9 mif% Lyn 5, M1 EWELNAE JAK/STAT 8 #% 5%
H5yF JAK1. P-STAT1 RILEZE T, iINOS. IL-6. CXCL-10 [ CD80 [JFRIATRZ FIH]

SN . HEM Lyn R E0E I # A S JAKL/P-STAT1 /5 JAK/STAT g K IE1EH .
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