http ://aammt. tmmu. edu. cn FiZEZE BE K2 ni i, 2024 ,46(7) 651

DOI:10. 16016/j. 2097-0927. 202312110

Siglec-E 201/ B 3 A5 $L 5] MAPK/NF-«B & B3 H1 /N BT 28 g M1 R4k

A EZm AT B AL EAEE S M 400038 THR, FEEZELE K2 (4 SR KSR 2 5
B PR T A 2 P R 2 S R

(HE] BNy BHIPERRSS S FEEEEE K E (sialic acid binding lectin E, Siglec-E ) Xt /)N 9 25 N g
(parthenolide , PTL) #1 i iig 24 ( lipopolysaccharide , LPS ) 75 3 4 /)N B/ I BT 48 S ( BV2 ) M1 Al AB AR T Y
s, Jitk DMFERFIRZES B8 PE (Gene Expression Omnibus, GEO ) 3B Siglece #H 3¢ /)N BUgi 4141
BT LI R, 43 R B AR R (WT ,n=3) FIRERIILH ( Siglece™ ™ ,n=4) . MOk H /NS R 40 i 343
BrAH OG22 S 55 TR B % 4 o dE 3k shRNA TP AR EE BV2 4i ffl AR #5284, 415 3] NC-shRNA BV2 Fi
Siglece-shRNA BV2 Zifd 3145 Siglec-E ( Siglece) F2ik7KF-o @44 NC-shRNA Fi Siglece-shRNA 4 fifi 53 5]
434 Control 44 \LPS 2 \PTL ZH 1l PTL+LPS 4 (n=3) , >k ] RT-qPCR £l /]Mi BT 40 i M1 AR AR s 4
iNOS IL-1B F1 IL-6 [] mRNA 7KF-, ¥ Siglece™" F1 Cx3cr1” /NEATHL, $E45 /NI i 40 o 45 57k Siglec-E
B2k (Siglece™" xCa3er1™ ) N, FF HE ST LPS i FHOM S SRR, %A 4 d (194 9 1 WT Al
Siglece”"xCx3er1™ M F 43 B Control 2H \LPS 01 PTL+LPS 4 (n=3) ., %M RT-qPCR o8 e H A Fl
Western blot B i mi R 28R LA S AR AH S %, 5T Siglec-E 5200 PTL H1fi /)N g B 40 A M1 H AR HL ]
il 5 NC-shRNA 41 H %5, Siglece-shRNA 4 A Siglec-E ik I Z A (P<0.01) , JLHH SiglecE B4
ORI ST BT . 7E LPS BB 251 T, 5 Control 41 %%, NC-shRNA 4l iy fil Siglece-shRNA 4] ifd (¥
iNOS IL-1B F1 IL-6 [¥) mRNA /K- 5.3 i (P<0.01) . PTL 5 LPS d:[E/EH T, NC-shRNA 4 fifirh |
B M1 AL PR &P 80 i T R (P<0.05) o 1% F Siglece-shRNA 4fijfi, 134 M1 AL hR 4 70 i 2
T, PTL % BV2 4iijfd INK 1kB & H A @R (b 2A #6151 (P<0. 01) o a4 NF-«B #2547, M T
W Siglec-E M2 55Z A4 . 5 WT A/ R L3R ,Sigleceﬂ/ﬂXCx:Scrl"e NN AR Siglec-E Fih g &
B (P<0.01) , PTL X Siglece™” x Cx3erl™ /N B/INBE R 41 NF-kB i 12 Ak 7K - 1 300 461 76 o B A1
g5 /NI A Siglec-E $JC 23055 PTL $ ] MAPK/NF-kB 38 % X H: M1 H AL A il 4E H

[EIA]  MERPRZS A AEBEAR R B/ DB ; /N 45 N e s M1 iR Ak

[FEE4ES] R285.5; R322.8; R394.3 [ XHPRERD ] A

Effects of Siglec-E on parthenolide inhibiting microglia M1 polarization and

targeting MAPK/NF-kB pathway

FU Wenying', WANG Pengbo’, TANG Xiangyu', FENG Liyuan', HUANG Yuting', LI Peng' 'Department  of
Pharmacognosy and Chinese Pharmacy, *Department of Pharmacy, Faculty of Pharmacy and Laboratory Medicine, Army
Medical University ( Third Military Medical University) , Chongqing,400038, China

[ Abstract | Objective To explore the impact of the sialic acid binding lectin-E ( Siglec-E) on the
inhibitory properties of parthenolide ( PTL) against lipopolysaccharide ( LPS)-induced M1 polarization of
microglia( BV2). Methods (D Single cell sequencing data of Siglece related mouse brain tissue was obtained
from Gene Expression Omnibus (GEO) database and divided into the WT group (n=3) and the Siglece™”
group (n=4). The microglia cells were screened, and the enrichment analysis was performed to analyze

related differential genes and pathways. BV2 cells were constructed by the shRNA interference technique and
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were divided into NC-shRNA and Siglece-shRNA to detect the expression level of Siglec-E ( Siglece). @) NC-
shRNA and Siglece-shRNA cells were respectively divided into the Control group, LPS group,PTL group and
PTL+LPS group (n=3). The mRNA levels of markers of M1 polarization in microglia, iNOS, IL-18 and
IL-6, were detected by RT-qPCR. Siglece’”" and Cx3cr1“ mice were mated to obtain microglia-specific Siglece
deletion ( Siglece™"xCx3¢r1™) mice, and LPS-induced neuroinflammation model was established. (3) Nine
WT and Siglece”"xCx3cr1” male mice were assigned to the Control group, LPS group and PTL+LPS group
(n=3). RT-qPCR, immunofluorescence assay and Western blotting were used to verify the knock-out effect
and polarization-related pathways, and to investigate the mechanism of Siglec-E affecting PTL inhibition of M1
polarization of microglia. Results Compared with the NC-shRNA group, the expression of Siglec-E in the
Siglece-shRNA group was significantly decreased ( P<0.01), indicating that the Siglec-E knock-down cell
model was successfully established. With the stimulation of LPS, mRNA levels of iNOS, IL-18 and IL-6 were
significantly up-regulated compared with the Control group both in shRNA cells and Siglece -shRNA cells
(P<0.01). With the influence of PTL and LPS, the markers of M1 polarization in NC-shRNA cells
mentioned before were significantly decreased ( P<0. 05), while for Siglice-shRNA cells, there were no
significant changes in the markers of M1 polarization. PTL inhibited the phosphorylation of JNK and IxB
protein (P <0. 01) and the nuclear translocation of NF-kB in BV2 cells, down-regulated Siglec-E, and
weakened the inhibitory effect. Compared with mice in the WT group, the expression of Siglec-E in microglia
of Siglece””"xCx3cr1™ mice was decreased significantly ( P<0.01), and the inhibitory effect of PTL on the
The
absence of Siglec-E in microglia attenuates the inhibition of M1 polarization by the MAPK/NF-kB pathway

phosphorylation of NF-kB in microglia of Siglece”” X Cx3¢r1™ mice was also decreased. Conclusion
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targeted by PTL.
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Bl PE T WSS GSE212616 1Y /)N B/ e J57 240 Ji
scRNA-seq %8 , (] R 4. 1. 3 AR edgeR %)
BAE AT AR UEAL AL B, JF HLFEAT 25 e or b, F IR P<
0.05 H.1 LoghC I >0. 1 X} 2 57 B [ #E 47 9 %t . fef7 1]
DAVID %4 £ ( https ://david. nciferf. gov/ ) %f 22 57 3
R T & 42 AT, % 1 FDR {i<0. 05 H. count ff{>2 fji
R EEEESR, BEPFAKIE (Gene Ontology,GO)
TR OC 2% H A ggplot2 m] #9046 R AR &, J 7R wil
10 MRBEEMCAKH, a5 EEFA TR 24
(Kyoto encyclopedia of genes and genomes, KEGG) i [
il ggplot2 AIAAL N LA
1.2 s R A Sy a2

ANERIN B BT A D 2R BV2 (b [ R T S A 8 D)
WAL SR T & 10% 15 4 1L (318 Hyclone 23 7]) Al
1% 75 -5 % 3R 1) DMEM 2 B B 37 2 (3¢ [5 Hyclone 24
ml) L R B BUE RS, B AR 1% 64 S
) DMEM (2 B 55 72 6 A0 3 12 h J5, 45 7 1 pumol/LL
PTL( £ MCE A w®]) ALBE 2 h, M54 T 1 pg/mL
LPS #ili# .
1.3 BV2 @i Siglec-E SARAER # 1

shRNA 7 [ 254K 2% 5 : plvx-shRNA2-Zsgreen-T2 A -
puro, TG : U6-MCS-Zsgreeen-T2A-puro, NC-shRNA
i AJF 41 : TTCTCCGAACGTGTCACGT, Siglec-shRNA 4
AJF 5 : ACGGAGTACTCAGAGATAAAG, L 2.5%10°/
FLAERN BV2 40l T 24 fLAR b s 3R, AL R A
1 mL, %8 Lipofectamine™ 3000 ( 2 [F Invitrogen 2>
A)) BEHT S R AT R Y, 48 h Ji5 i i WL AR 5O ) Ui e e
RARIFIMA 2 mg/mLL BRI 55 3% i e 15 97 5k, 43 K T 4k
i e 1) U 0 1 A Ak 2 A A0 R R 0 OGRS
ek L oE AR A Y I A ] T e . RS R
NC-shRNA F1 Siglec-shRNA 41 s 43y Control ZH | LPS
41 PTL 411 PTL+LPS 41,
1.4 ZHypBEAE S5 TR

CS7 WT /N (W Rl 4= 45 5 R sh Py se vl )
Fil Siglece™" xCx3er1™ /N (M [ 35 EF AP 2 71
Siglece™" I Cx3erl™ /N AE I BHH ARAT ) B 7E TCH 5
TR ZRAF SR iR AE 22~25 °CL12 h/12 h /)
St/ BE I, AT B B ARBUK Y . BT A shi Sc gt i
PURTE R EA T, O O AR A Il ZE 25 12 R 27 S 3h i 18 3
TR E (AMUWEC20211295) . A4 4 d 1y e
WT FiI Siglece™” x Cx3cr1™ /INEA 9 H K& 29K
2 g, % & Control 41 \LPS 411 PTL+LPS 4,44 3 H,
M AEJGE 4 R, 5K 4540 BRI S ST 20 mg/kg PTL
( Control £ F1 LPS 47 1 8 AR T E Ky ) ,2 h J5 i 1
4 250 we/kg LPS (Control 4 1 5 45 4 B A 1 &

K) 58 RIEMSEIG 6 h WU SUREA T8 2 T 4%
LR R AR 15% 30% FERIRE L I K 5 42 1 ]
#IUKIRYI A

1.5 RT-qPCR #&im]

2/ 42U TRIzol 1855 ( Ff ERAR 2 A 32 HUEL
RNA, &I HiScript I RT SuperMix for gPCR 5] ( #7
FElVRIERE 22 ) D 45 2 BREE N 41 DNA, SR 5 S 4% gl
4 ¢cDNA, R ¥% Tag Pro Universal SYBR qPCR Master
Mix 2750 & (Hh T MERE 28 m)) U 43 17 € B PCR,
ABFFEA 27 P A H Y SE R 225751k, H] GAPDH

FERIXEE R TIH—LE . SIF 5 0% 1,
x1 s519F%

[ SR8 (5'—3") PRI BE/ bp

CAPDI i : TGGATTTGGACGCATTGGTC 20
it : TTTGCACTGGTACGTGTTGAT 21

NOS 3 : CAGGGAGAACAGTACATGAACAC 23
it : TTGGATACACTGCTACAGGGA 21

g i : TGAAAACACAGAAGTAACGTCCG 23
I : CCCAGGAGGAAATTGTAATGGGA 23

i 3 : GGCGGATCGGATGTTGTGAT 20
T : GGACCCCAGACAATCGGTTG 20

Siglece 3 : GGAGGGTCAGAACCCCCAA 19
T : TGAGATAGGAGAAGTTACAGGGC 23

1.6 Western blot 447

AN/ HA P I A0 i 2 2 vh I (P B R
A JRAE K bR, 3 B B S ] e R AR R
B SR PRI TBE Y 5 I P UK ( SDS-PAGE) 7 89, SR 5 e #6
R w I £ (PVDF) i (78 [E Millipore 23 7]) |,
F S%INE4 W% £ 1 h, 5—$Hi7E 4 C KRR IR
FE R, TBST 3% 3 ¥k, 10 min /3R, 5 ZHi7E
W NEE 2 h, ] TBST Uk 3 Ik, 485 5 AO6IIR &
BE. FUMEEILE 2,

%2 Western blot Hi{k{= &

IR st L e
JNK Zen Bio (H1[EH) 1:2 000
p-INK Zen Bio (1) 1:2 000
ERK Zen Bio (H1[E) 1:2 000
p-ERK Zen Bio (H1[H) 1:2 000
P38 Zen Bio (H1[E) 1:2 000
p-P38 Zen Bio (1) 1:2 000
1B Zen Bio (H1[H) 1:2 000

p- IkB Zen Bio (H1[H) 1:2 000
GAPDH Proteintech ( H1[H) 1:5 000
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2.2 UK/ BRRAER F Siglec-E R ik B F R
FIH shRNA R AL BV2 4l Siglec-E 173
K MM e Siglec-E I 32 35 /)N ¢ 5T 240 A 455 78, 5 3o
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&8 Siglec-E %uw FOL B R4 LT B i B AL IR dm e Fe Siglec-E
¥ HXEML  A:® IBAIL = Siglec-E A M ;41 & . Siglec-E; 45 &, . IBA1; 3 & : DAPI
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M1 A% A o 47 4 4F 7
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R R A ¥ iNOS IL-18 i TL-6, 7E LPS Hj# ~ M1 %Y
/N ST AT 53 M) ANOS (IL-18 A1 IL-6 f) mRNA 23k
K- RETHE (P<0.01) o Bgifin A PTL XF LI Ffie &
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shRNA BV2 Ziifif], [A]A},iNOS F1 IL-18 3Rk K IF
AR EWA (K 3B)

7,35 PTL sF &

Siglec-E Merge

10 pm
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a:P<0.01,5 NC-shRNA #8645 ;B: % & % i
K

shRNA F#i 40 Btk Siglece BB Bh4 & Siglec-E BFRIAEF R (n=3,x+s)
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2.4 TFiA Siglec-E 2% 35 PTL 2 MAPK/NF-kB i@ #%
xF M1 B AL 4E A

LPS #1#% 4 h J5 ,NC-shRNA FlI Siglece-shRNA BV2
AL INK 1 IkB 2 H SRR AL K #R B 2 T 5 (P<
0.01) ,{H ERK 1 P38 & [ IR fb K- K52 2 W] i 52
Wi, 25F PTL FiALFEfY NC-shRNA 4iffirf, 2 LPS 7
S p-INK Fl p-IxB (17K V- 2.3 FEAIK (P<0. 01) 5 T 7E
Siglece-shRNA BV2 i i A B &2 5H (K 4A~C)
H A p-NF-kB e 9645 4, LPS Hili# 1 h J5#5R2 fk
(1) NF-wB R4 T /N 5 5t 240 M A% 1, T A 0 T 45 T
PTL f#j NC-shRNA BV2 41l iy H i iz ft NF-«B 3= 217
AT, 52 M, FlEAT 47 PTL 4 )
Siglece-shRNA BV2 4fi fifd i i iR 1k 1) NF-kB A5 K 5t 5K
LT (B 4D) o B 25 R R PTL v] DLl it
il MAPK {553 % 1 /) INK 25 9 LA ) NF-kB {55
WP kB B L, M NF-«B 547, A
AR LPS 55 14 /)N e JoT 240 it 98 % Bz, {H. Siglec-E 1)
FIRREAR S X —1EH .
2.5 Siglec-E #t % § 2 PTL %t ik Ji 48 i NF-B B

B A ) AR R iR, 55

WT H1 Siglece™" xCx3cr1™ /NI AR5 4~8 K,
FEREST LPS Jl 2 h g s i 4 PTL 3 AR, 26
8 RMEEIBUMAHLREAG 2 KA o BiKEDI R
FrpZ 240 TBAT Fl p-NF-kB 235 9 5 e Ju 45 ]
55 Control 2 FbAE, LPS /M LA p-NF-kB FiA7K

R EE M, H R AR MAZ N, i PTL+LPS 4]
o RS p-NF-kB FB#A Fri b 5 WT /N H g 3%
IRTEAIG, 25 34RIR Siglec-E HG T80 PTL X /)N i3 2
Jfl NF-kB #07F FH 8055 (11 5) o

3 itig
3.1 Siglec-E k% %5 PTL 3 /NI 4m i M1 AR 4k 3
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PR PTL LR BN R o 385 2R P B oy
Hr B, Siglec-E 55 /7] i J5 40 M A% AL AH 5%, i J& 1)
shRNA T AR 1 Siglec-E R 19 BV2 20 il bk
PR 5 P/ BRSS BEARAT 1 /NI Jo 4 e S
P Siglec-E SR (S WL @i RT-qPCR Je s
JOCEARRAE T EERACR , HF il 1L Western blot J7 A
JE T Siglec-E 4 {af 52 i PTLA 1 /) 12 S5t 48 i M 1% 16
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