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WE BH R Lek/Yes FHICHT R K 20 MR (Lyn) % 220 (LPS) 17551 L MEAH AR M1 BRI AR 7R T B Ll . sk Ml
BSMBI-V2 B il 14 P VI B i) LentiCRISPR-V2 BURL, I IS 09 DNA F Bt , F T4 7% B2 %5 B2l U0 TR 5 Lyn-sgRNA, il 4%
Lenti-Lyn-gRNA 1275 8 , H Lenti-Lyn-gRNA 15 55 8 B & THP-1 41 i 35 15 W4 Lyn 3E K (4 THP-1 B 55 bk , 15 5 58 405 Lyn 1
THP-1 F st B AR (Lyn™) o SR JH 100 ng/mL fh 1k (PMA )75 Lyn S5 A2 1 (Lyn™") F1 Lyn” THP-1 4111 48 h 434k 4 MO L 41
Jif2, FH 100 ng/mL LPS /55 MO B W 41 il 24 h Bz Akl M1 RELN I . 38 33 5 56 S 32 58 PCR (qPCR) KLU MO W 40 i b 5 4 2
A aM(CD11b) | F AP CD68 AR AN M 43 L PR CD14 (3655 . qPCRAS I EF A A THP-1 414314 1) M1 I 201 g
(Lyn“"-M1) H Lyn 23K , Western blot Kl Lyn™"-M 1 411 il 5 24 Lyn (P-Lyn)/Lyn. qPCR &I HF A= 555 Bk Lyn FE K A9 THP-1 41
M B M1 E BEAIIE (Lyn™- M1)— %L & A #F (INOS) . A2 (TL) -6 ML F-10 (CXCL-10) mRNA ik ; Western blot #;
D iNOS 25 (12235 & Janus WA 1 (JAKD) 15 5 5% 5% 5 5 SR 006 I 7 1 (STAT {5 538 B AH G 43 T JAK B R fk JAK T (P-
JAK1) FISTATL W21k STATL(P-STATL) Ry H KL W40 BRI M1 F 05 4t I br R bt e 3 AL 7% 80(CD80) Y K3k .
R NI Lyn BATT AR . Lyn”-MO E WS4 CD 116 32k 5 W & T8 (P<0. 000 1), WA M1 B W2 /AL th .
bR M1 EBEAN LS Lyn () mRNA FEE FH 23575 (P<0. 05) , Lyn St E M1 ELREAN A AL . BREBR Lyn 0] M1 F ELTIE iNOS |
IL-6 .CXCL-10 f§ mRNA ik (iNOS [ 7R [1 F15F1 CD8O (17614 (P<0. 05) . Western blot Kzl 45 5 W7 Lyn wii B3 5 410 M1 1
I JAK 1 A P-STATI 194K 13638 (P<0.01) . 4538  CRISPR/Cas9 Bl Lyn J& , M1 E W4 JAK/STAT 15518 % 7 Y S 4 001
JAK1 5 P-STAT1 ik /K0 2 T I8 9[RS, M1 B W20 i ke 54 73 WA R iNO'S L IL-6 . CXCL-10 mRNA } CD80 ik T, 7]
e IE 40 ) PR 4% JAK1/P-STATL A JAK/STAT {5538 B SE LY o

FEEIE Lyn A ; THP-1; M1 F VSN ; CRISPR/Cas9 5 18 P4 8 4E ; JAK-STAT {5 -5 #%
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F 88 (myeloid differentiation primary response 88,
MyD88 )45 T i i 71t sl RAE AR 5 Sk S 1, 1
PAfE 5 R 73k, RS M1 L I 4 Y 2 R
BPEN o BEAR, Lyn 82 585 B 20 i 10 75 05
e S AR 5o it AR L 25 B R i Ak
BT, HET, Lyn JA45 M1 B E BELH A Ak
A ELAHIL R 1 R e A I . T 0 AR S L
B PE Lyn 35 2E IR ARSI AR M1 B E 40 i
WAl H A TR AL, A DA 18 4 5 PR 0 140
PRALT A AT 56 Y7 SRS T A S (R A B A AR

1 #R57F*®

1.1 ##

1.1.1 #miafefirs NP AZHM R THP-1 400 &
U BE B 20 HEK 2937 40 il [ 35 [ 121 i)
BRI 0 (ATCC) o 238 o A 2 oRL J
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A JBE SR : JBTRE lentiCas9-Blast ( € [E] Addgene A FR
INE] L BRS  #52962) 5 pMD2. G Fl psPAX2 ik 34
AR RAT

1.1.2 EZXAFBE WS (phorbol 12-my-
ristate 13-acetate, PMA ) | I Z ## (lipopolysaccharide,,
LPS) . 100 mmol/L PMSF . RIPA Z4fif i | 25 11 9 1% ity
41 F507R A9 (All-in-one, 100x) (Jb 5T & 3E 5 FHE
£ BR 2 L 545 : P6741, 112020, PO100, R0010,
K107680P) ; Lyn , i it 1k Lyn ## & (phospho-Lyn, P-
Lyn, Tyr507) . B-actin ( 3€ [ Cell Signaling Technology
N BT #2796 #2731T #4967 ) 5 R AL Janus i
fiti 1 (phospho-JAK1,P-JAK1) . JAK1 (AT ERAR 5 A
Yo B AT PR 2 ], B85 0 YP-Ab-14315, YP-Ab-
14225) ; W5 R AL STAT1 (phospho-STAT1, P-STATI1) ,
STAT1 . 9T R 57tk 7% 80 (cluster of differentiation 80,
CD80) (I E M Z s A MR AR A W L 525
APO135.A19563,A23729) ; RNAiso Easy . ¥ %% 5% ik
. qPCRIZF ( H A& TAKARA 24 H], 585 : TCH020 .,
RRO37A \RR820A) o i b5 {X (Fiii £ Tecan 2y wl , Hl
5 + Infinite 200 PRO) ; qPCR 1% . B J&F PCR 1% ( & [
Thermo Fisher Scientific 2 & , %5 . QuantStudio 3.
veriti Fast) ; BEJGAL ( F ¥ B R 22 AL A R A W)
HIZ- . GenoSens 2000) ; H1L 3k 1 (35 [E Bio-RAD 2\ H] ,
5 . PowerPac™ Basic Power Supply) , ¥t 20 41 Jifg {2
(EHEBDAH], S Accuri™ C6 Plus) .

1.2 Fik

1.2.1 3k Lyn REHRAME  HRIENCBIEEE
N Lyn FE R 965 15 51 [ Gene 1D : 4067 , 5% 5 A« Lyn-
202, ENST 00000519728. 6 ff B T 1£ £k % 1 °F &5
(https ://chopchop. cbu. uib. no/) ], 31§ CRISPR/Cas9
AR [ BT D] AT 58 A A 1 e S VA T T
Lyn 2 DI sgRNA JF 81, BE T AR5 1 HAH B Y
SCHAMF S .l F BsmBI-V2 [ i ) LentiCRISPR-
V2 TR, K A5 BB U) 5 i DNA R B a4 7 3 s b 5t
JEHL UK o D) R HEAT IS (DI, HF Lyn-sgRNA #EAT
B, R IR koo AR O LAY BUEE DNA B 5 48
BsmBI #% g N V] i (BsmBI restriction enzyme,
BsmBI) U1 1 I 7 A 4 5 4 AR i 1) 0K A 2 A
HAMECXF, I T4 DNA 2 el EAT 8 4, 4N
Rl R Lenti-Lyn-gRNA #8244 , 5 72 452 il oy 1) 2 AR 0 1 7
I, A I 2 F  THP-1 B 5 [ 200 Ji A 14 5 ki

LN
1.2.2 2% LR R A THP-1 A i I f e
https://www.cnki.net

R H W BORL A 2 ORE L R A JI5E R 1) B 191 B
BB N4:3:1,76 1. 5 mLEPE NFHE S min 5, 5 &
H ALK R I S PETFEAT IR & I it LA IR e 452
1, bffE T EIR AT E— 248 & 30 min, Blf5 ¥
FORLTR A WO A HEK293T 40 il b EA T35 5%, 12 h
i, 48 h F1 72 hIAR HI W, KR UAR R 7 I
5560 r/min B0 15 min, - 3RA5 FRBEUIIE 704, T
-80 CHAAF . IRFFMBUEIR 0.2.5.10. 15 pLAg L0
AFEFIAE THP-1 A7) 6 FLAR T, FFITA 2 uL 1 pl/
mL (9 SEBEERE , TN 52 5 B D B, F & SRR R
OHLT 37 °C.3 000 r/min B0 1 h, B0 5E UG IEH
i FE, T 12 h G KBRS A M R 0 R 24
SFN e AR R

1.2.3 Lyn" 3 5 mprkag i ¥ 1.2. 2500
IR B A LT T Western blot Kz il , #1125 % %€ Lyn 1
AR 0 o 0 % TSR R U () 240 L K 4
PEATTHEL, SR AR SR AR B2 , BV 200 /> 4 fid 1 4% 41
JHL 2 (100 pL 15 FR 5L rp & A — D41 , B 100 pL
REALEERD T 96 FLAR Th 15 7293 , Western blot 5 ]
Lyn @16 0L

1.2.4 MOAMI E=smienit Bab T x4
A9 P A2 A THP-1 40 i (Lyn™") 4% B8 3x10° 4~/FL 4%
AT 6 FLAL, K5 100 ng/mL A PMA Fi BB A 2] 6 L
Berbr, 5537 48 h 434k MO H B4R i . B 100 ng/mL
() LPS i BB A MO 4l g h , 5592 0.4.6 .8 h, 7>
{6 M1 F g4

1.2.5 RNA# A= qPCRA M i H RNAiso Easy
B R Lyn™"  Lyn™  Lyn“"™-M 1, Lyn”-M1 f%) & 2 ff
RNA. qPCR /& f# F Applied biosystems by Thermo
Fisher Scientific (QuantStudio 3) , 7£ QuantStudio 3 3£
fif PCR HL#% o 5¢ i o H Applied biosystems by
Thermo Fisher Scientific Veriti 190 7% 5% #L 25 3847 w0 5%
o (P T 5 AR B 1 28042 °C
2 min; 252 4:37 °C .15 min, 85 C.5 s,4 ‘CI#fF.
S 4E RS 3% B TAKARA (RR820A ) i3 B 45 it il
qPCR MK 3, RN 451 :95 °C 305,90 C.5 s,
60 ‘C.30 s, #1740 MEF ; i H] QuantStudio™ 3 Sys-
tem B PCR =Y AT 45 o3 B o SEIF PCR 514
HRTHINR 1,

1.2.6 #mX@mRad H5rKEy 0.4.6.8 h
B M1 40 IS 4K 2 115 r/min 2.0 4 min Y582 40
Ji, B U B A 4R 1 mIL 0. 5% BSA/PBS VA H & ,
2 115 v/min .0 3 min, 2% 3G, R 21K, H10. 5%
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Tab. 1 Primer sequences

Gene Forward (5'-3")

Reverse (5'-3")

Lyn TGCAGACCCTGAGCCCACTA
-actin CATGTACGTTGCTATCCAGGC

B

iNOS GCTCTACACCTCCAATGTGACC

1L-6 AGACAGCCACTCACCTCTTCAG

CXCL-10 GGTGAGAAGAGATGTCTGAATCC
CD11b GCCTTGACCTTATGTCATGGG
CD68 GGAAATGCCACGGTTCATCCA
CD14 ACGCCAGAACCTTGTGAGC

TTCCTTCCACTGCCCACTCC
CTCCTTAATGTCACGCACGAT
CTGCCGAGATTTGAGCCTCATG
TTCTGCCAGTGCCTCTTTGCTG
GTCCATCCTTGGAAGCACTGCA
CCTGTGCTGTAGTCGCACT
TGGGGTTCAGTACAGAGATGC
GCATGGATCTCCACCTCTACTG

1Y) BSA/PBS H 241 il , 545 100 uL. R 17 451 CD8O
TE M1 A0 R0 A 2R3k, B A 0. 2 ng/mL Y
CD8O —HiFis B (R BE LK 1:1 000)5 pl. #R¥7 1R
A1 B IEEOEIEE 20 min, 2 115 r/min 8.0 5 min 22
IE WL, 0. 5% BSA/PBS M VETAR 11K . 200 pL H
& % 15 min, 0. 5% ) BSA/PBS A 2 115 r/min &5.0>
5 min PR 17%,400 pl 0. 5% F) BSA/PBS 2 40 il ,
SR e 8 2o U A M A A B A A . 5 FlowJo R4
TR .

1.2.7 Western blot 523 M M1 5 21 g & THP-
140 R R UE R IR0 T RIPA : PMSF: 2 (A #
PR P 41 771=100: 1: 1 A9IR A% 100 pl, 8 (A5
W B2 3E 1 BCA VoA . 2R 11 T3 o SDS/PAGE 4
F LUK, 3% 21 R i — Ak (PVDF) B I, 1 H 5%
A 2R e . 8 PVDF 5 0. 2 pg/mL— T
Lyn. & JAKI. P-JAK1, & STATI. P-STAT1 ( 3
1:1000) 55 0. 05 pg/mL B-actin P& (1:5 000) H [7]
BT 4 CEF . VR, SR 0. 05 pg/mL Y BAR
1 AL I I 194 S TeG AT B TG FIAVE 9t (A
FELE 1:5000), FHEIFE 2 h, H RO E 6, 178
SR . FH Image) FEAT I JE 43 B 2570 K FE AR
M RIBEN .

1.3 ZitFEaIE AT T3y ER
SEH, AR EAE A LA (s R X2 B . {8 FH Graph-
Pad Prism 8. O F{F X6} BT e 8 (0 B0 2R A 7 e 1A
2 [) 9 VR 5D B A R 5, 22 4 =2 ) 1 LR
AR J7 25007, S5 J5 WY L3R A Sidak K256,
P<0.05 N ERA G E L.

2 #R

2.1 FINAEEE Lyn " BTEPEHR  BEDI IR IR
T VEE I FRL UK 235 SR 78 %% LentiCRISPR-V2 J5i 4 il
YIh P F B, Bl 12 000 bp 12 000 bp (& 1A)

https://www.cnki.net

Lenti-Lyn-sgRNA D /A= R S AV N Lenti-Lyn-
sgRNA ORI 13 285 5 5 25 11 LentiCRISPR-V2 Jfi A
SRR LEXS A T 5 ARSI , UE W] 7 AR S AR | Lyn-
sgRNA B 24 N2 3% $£ 5] LentiCRISPR-V2 JF ki | (4]
1B). 2R YL THP-1 B A BU4H I Western blot ¥
W25 5 7R, A2 85 J5 IR 1T THP-1 28 i rh Y
Lyn, A 'S pL A1 10 pL 18955 22 B AL TR & ve B fe e
REY Lyn SRR B (B 1C) o #EHLS uL i 5
TR TR A AN B 2E A T PR ST BRI 1€ , Western blot 25417
FE 2R Lyn A HP BEA Lyn 235, Lyn"" 5 Lyn” 41}y
o Lyn (9 %35 1 22 54 g0t 2 & L (1=91. 30, P<
0.000 1) (E1D) , fy UL & WD A8 # 58 4 @R Lyn 1Y
BTN (Lyn™) K545 51 B4 20 7 oA 200 Bk 7 15
P T T RS .

2.2 MOEWRMMALETI MO B WYKL Z
Folv I 105 240 i AH 5 A9 R AF 1 26 1A A 4, 4 CD68
CDI14.CDI11b T CD45, AS25538 2 PCR Al THP-
153468 MO E W 4 i J5 CD11b . CD68 Fl CD14 11
mRNA &K 7K, ok H Wr MO W 20 it i) 23 4k (1A
2). SR BN, TCIEJE Lyn" " I8 & Lyn™, FI| FHH PMA 75
S J5,CDI1b(1=76.53.23. 48,4 P<0. 000 1) .CD68
(1=24.05. 13.00, ¥ P<0.001) . CDI4 (1=7.40,
44. 09,3 P<0.01) F ik ¥ 0 B F+ 5, KW Lyn"-
MO JZ Lyn™-MO F 40 L34 22 434k s 2 o

2.3 LynS5MIERMERNL PCR KM Lyn
() mRNA K25 58 B 7n (F 3A) , 4l itk h M1 E
WA M S5 Lyn () mRNA 35 TH 5, Western blot £ il
G551 R A Ak M1 4R S Lyn (978 A %
5T (1=149. 9, P<0. 000 1) ,P-Lyn & [ £ ik T+
(t=4.563,P<0.05) (K 3B) itk Lyn 57T M1 B
I 240 LA A

2.4 Lyn®iaM1EEMMAMMAMEE (PCRE
W Lyn &5 BR % M1 E W05 48 il iNOS . IL-6 #1 CXCL-10
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A bp B
12 000
2 000
100 110 120
C D 2r
LynwT Lyn
0puL 2uL S5uL 10pL  15uL ku £
ku 56 2
Lyn 56 Lyn & 1F
=]
>
a
B-actin 42
B-actin 42 .
0 —
LanT Lyni’/i

BEl1 Lenti-Lyn HEHER Lyn” B R EFIE
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 recombi-
nant plasmid; C: Lyn protein levels in stable cell lines obtained via monoclonal selection with different viral concentrations; D: Lyn protein expression

P <0.000 1 vs Lyn“".

ok

levels in Lyn " stable cell lines obtained via monoclonal selection after infection with 5 pL of virus;

3 CDI11b 6 - CD68 20 CDli4
o o skeokksk =
5 5 T .2
= EXTTY = @ T
36 F = Hitth 2 g 151 Hitt
& & 4r g
- b it <
Zar z z 10r
~ [~ ~
E E &
z2f : £ ST
E E N E
Q Q
e~
= 0 . 0 oL L—1 —1
a b c d a b c d a b c d
E2 qPCR&NMOEEMMFREY CD11b.CD68.CDI14 K%
Fig. 2 PCR was performed to detect the expression of M0 macrophage markers CDI11b, CD68 and CD14
a:Lyn""; b:Lyn""-MO; ¢:Lyn™; d:Lyn”"-MO0; “P<0. 01, """P<0. 000 1 »s Lyn""; *¥P<0. 001, **P<0. 000 1 vs Lyn™.
A 4r B WT WwT 2F
; Lyn Lyn -M1 ku
'% skokokok
£3F P-Lyn 56 *
(=%
5 ES
<2t d 1+
Z =]
~ Lyn 56 =
= al
o
z1lr
=
7 GAPDH 36
0 - - 0 — —
LynW : LynW M1 LynW ] LynW M1

3 qPCR#1 Western blot #: il M1 E B 20 B4 4 Lyn #1 P-Lyn B &%
Fig. 3 Detection of Lyn and P-Lyn expression during M1 macrophage polarization by qPCR and Western blot analysis
wT

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

P<0. 000 1 s Lyn“".

Aok

M1 polarization of LynWT macrophages by Western blot analysis; “P<0. 05,

mRNA F 3k 520, 45 9 BN, BB Lyn J5 THP-1 4 0.01, P<0.001) . IL- 6 (1=3.264 . 56. 340, 41. 550
J 1) M1 W Al S Ak 59 AN [R] ] Y ivOS (1= 19. 300, ¥ P<0. 05) Fil CXCL-10(¢=125.200.4.974 .
11.820.1.635.3.581,5.378, P<0. 001, P>0. 05, P< 9.409. 11. 310, ¥ P<0.001) 4 43 W i 70 ( [ 4A-

hE4NM  https://www.cnki.net
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4C) . Lyn“"5 Lyn™ 4 j7E O h i Lyn 48 AL IL-6 (1=
3.264, P<0.05) B A8 /b F W@ 5% Lyn J5 901 T
MO 40 Y IL-6 (54330, Ta) Bkt 30 ) 1 ML 48 i 43 %
iNOS . IL-6 Fl CXCL-10, XEEEREIR  Lyn S 5T
M1 I 20 B A AL R B 5 Lyn 2 S5 03] T THP-
11 M1 W4 A 434k .

Western blot £l iNOS 9 & [ 3 15 25 R B~
(E14D) , 17 M1 E Wg 0 it £k 4 h A1 8 h (¢=4. 141,
4.962, ¥ P<0.01)Lyn"-M1 4 iNOS & 17K F %
H 2 1) M1 E W20 AL 0 h F1 6 h 4 iNOS 25 1 7K -
WA 7R UE Lyn G5R 5 23 M1 FE 120 A
43 W iNOS, 45 Al [A] I UE B T Lyn @ 55 I 23 30 il
THP-1 4 it ) M1 E W40 A Y 534k = R &5
W (F4E) , A0%F Lyn™ M1 B BE4HM, Lyn” M1
2 8 h B 200 Jf 3% 1 A R ) CD8O 1Y 3R 3k [ 1K

(1=3.31,P<0.05),

2.5 Lyn EEFBKRI M1 BRI ENTEFE
BIE &M JAK/STAT {55 i B 7F FL Wi 21 il 73t ot
PR IEE AR . ASFSE Western blot K6 2%
R A AL T YRR, Lyn-M 1 ELREZH L JAK L
T F BB T FE (F 4,=180. 02, P<0. 000 1), ifi P-
JAK1 Y 3RIX AT b A2 (B 5A) o [AlT, Lyn™-M1
W40 i JAK T R 35 P-STAT1/STAT1 F A EAE 4.6,
8 h A B & (1K 5B) (1= 4. 137 4. 454 4. 206,
P<0.01) . X% Western blot £ % 13 B 4% Lyn B
0T THP-1 7] M1 F W40 Ak

3 itig
12 S RE J R 0 . A B e

PRI 51 B R SR B JRRE SO, HARRAE Sl RAE

A iNOS 5 IL-6 c CXCL-10
2o OLyn" -MI1 o 20 OLyn" -MI £300r Oryn" M1
Z | By ™I Z O Lyn” M1 % 550l ELyn M1 ’L
: 2 st :
3] 5] < L
2 z < 200
Z1t Z 10} &
~ ~ = T,
g sk ok = o 100
o sk o 2 2
= = > L
&’ &’ * Fkokok sk ﬂ sk =4 Fokokak
0 0L1— 0
0h 4h 6h 8h 0h 4h 6h 8h 0h 4h 6h 8h
2r O m1
D Q% \Q\\ A \ A 6% \ S ERS PR ynr . -
B I A N R OLyn -Ml
SRS R L C AR A R A . £
iNOS 130 <t o
8 k%
Z
B-actin 42 o
wr . 0h 4h 6h 8h
E Lyn Lyn 80 wT
-0~ Lyn -Ml
5.8% 22.6% N
Oh . & Lyn -MI1
S
ah 9.1% 11.3% 2
2 40 |
iy *
6h 22.5% 21.9% §
O 20}
8 h 48.1% 24.6%
O o 4n 6h sk
-10° 0 10’ -10° 0 10°
APC-A APC-A

4 Lyn# 00 M1 E 620 A i 40 B = B
Fig.4 Lyn modulated the cellular phenotype of M1 macrophages
A-C: iNOS, IL-6, CXCL-10 mRNA expression in Lyn'/r-Ml macrophages at 0, 4, 6, and 8 hours; D: iNOS protein expression in Lyn'/r 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<0.001, “""P<0. 000 1 vs Lyn\”-Ml.

https://www.cnki.net
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A NS A e AN N
N A S N D NS\ SR RSN AN AR RSN
(> (> A\ (> AN A\ AN A\
o AR MR o o o u 30n "
TAKI . P (| Lyn_/_ -M1
g D Lyn -M1
< 20
P-JAK1 P
< 10t
B-actin o ok . ook
R I I I I
Oh 4h 6h 8h
B NS A e N A
R R NN D TSN AR N S SRR O wr
o 2r OLyn"'-MI
ki — | @M
P-STATI = yn'-
) 87 &
@
— 1_
STATI = » »
G
(=9
B-actin ” .
Oh 4h 6h 8h

El5 Lyn"#l# JAKI/STAT1/5 S @ %
Fig. 5 Inhibition of the JAK1/STAT1 signaling pathway via Lyn”
A, B: The effects of Lyn’ on the protein levels of P-JAK1/JAK] and P-STAT1, detected by Western blot analysis; "P<0. 05, “P<0.01, “"P<

*****

S (AN S WA AR T 20 B ) A 2R il R R SR
K5 i S ZH A Akt ™ 18 PR ROAE 2SR
i ML L 200 B AR 282 53 WA A AE PR 1017 A B R
T B 20 L 1] 5 E T 7 9 3 B iR T S EA A0 Y
559 Bz 20 M R B o A A 2 P A E ek
) R A A AR AR S B i R 1Y
B, M1 AL SRR B A R R M) )
M2 B 46 AT S BUSE 2 AL, 5 A 28 KB Oy
R BNk ok RERE AL A o DRI, AR I A
WAl A A 18 R AR A TR T RN i B A 0 2
TEE R A A, Lyn (19335 7K1 5 40 B 15 1Ak
ARG, Ho o B R AL T A5 5 40— I 45 4 i 3
B AR AE SN o A S50 A1) H] CRISPR/Cas9 %
DR Gt 6 R, BT M e o T Lyn , 4580 T AR Lyn 19
THP-1 40 52 o XF m B Lyn J5 B9 THP-1-M 1 I 41
i 1 e RS AL AN ML B AT TR AR, 45 2R BoR
Lyn 7E M1 E G20 A 53 hask 78 e 1F 1) 42 VR T, A
Bk Lyn J5 THP-1-M1 A 5 15 40 fd iNOS . 1L-6 , CXCL-
10 F1 CD8O %5 M1 L W5t 4t M A 2 ) S S AE (1) 531k 52
S, A B 4 A R D S 50 1E B R Lyn J5 4041
T THP-1-MO & W 40 it 1) M1 40 i o ik o fF
FE R JAK/STAT {5 538 55 M1 I 4 f i Ak
Ao AR INZE R B oR , G 53 A [E] 1Y 4
1, FEBR Lyn J5 M1 ECWR 41 JAK T 1 25 1 383K 08 W
R T P-JAKT BRIk A B E AL [, JAKL

https://www.cnki.net

Ui P-STAT1/STAT1 ik it B i T R . $ R il
B& Lyn 5, JAKT 09 41 ) /E H] S SO T 3 2 1 P-
STAT-1 7K T B, X Al figiff— 20 530 1 iNOS (IL-
6.CXCL-10 F1 CD80 %5 M1 i W 40 Mo b 25 4 104 43 ik
Wl /L, B ST M 2 A Ak ]
M1 AL G5 20 A sk B2 % AR 2 K G R VR
9 S5 I S I A A2 0 8 B BE T S0 ) 32 R I8 it
SR M1 AR AR A AR R PR TL-6 19 B, [
TRRAER5 5 RIS, 7 e T A 358 v, ML 28 [ W 24 i
ELAG B g G 28 0 1 A e R T2 TR 5 ML A
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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 recov-
ered. The digested plasmid was ligated with Lyn-sgRNA using T4 ligase to generate the Lenti-Lyn-gRNA lentivi-
rus. 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"") and Lyn” THP-1 cells were induced with 100 ng/mL phorbol myristate acetate (PMA ) for 48 h to dif-
ferentiate 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 (qPCR) was performed to detect the expression of
MO macrophage markers, including integrin oM (CD11b), macrophage antigen (CD68), and monocyte differen-
tiation 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""-M1
cells was determined by Western blot. In M1 macrophages differentiated from Lyn-knockout THP-1 cells
(Lyn"-M1), qPCR was used to detect the mRNA expression of inducible nitric oxide synthase (iNOS), interleu-
kin-6 (IL-6), and chemokine (C-X-C motif) ligand 10 (CXCL-10). Western blot was conducted to assess the pro-
tein expression of iNOS, as well as the protein levels of molecules related to the Janus kinase 1 (JAKI) -signal
transducer and activator of transcription 1 (STAT1)signaling pathway, including JAK1, phosphorylated JAK1 (P-
JAK1) , 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 CD11b was significantly elevated in Lyn” MO macrophages,
and the differentiation of M1 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 (P<0.05). Western blot as-
say showed that Lyn knockdown inhibited protein expression of JAK1 and P-STAT1 (P<0. 01). Conclusion  After
CRISPR/Cas9-mediated Lyn knockout, the expression levels of JAK1 and P-STAT1, 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 mRNA) and CD8O0 is also downregulated, which
may be achieved via targeted regulation of the JAK1/P-STAT1-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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