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HE &P B dn b4 fiw 2= F (acute ischemic stroke, AIS)#94% % & 22 4 38 45 4E 2 iz ofn 37 8P o
92K 04 B SR M40 42 4k tn bk B FeAb 22 L4545, ERCCI. SYKA=GNASH 7| A 5DNAMG S A, %5k
JER AR GE A5 4F, ¥ 5 AISHIBITARF I KIK, 12 = F £ AIST 69 1B R L 4FAE BSR4
Bl RA K. ZAR R S GEOSL4E & (GSE37587. GSE140275)% GeneCards$k 4% & 7 49 AIS % 4
HR R ERIE, R AW 85 0 ik 5 ik £ &8 2K F (differentially expressed genes, DEGs), 5447
GO/KEGGiB 345 E5HT. S I8 ta iz Byt R % BB 3 W A 3, ) Bt #5 A GTEx3 4B E4X 1T B
AFARE 5 ARl X - FARES G4 XM, H— T 5 KR KR T SR ER(MCAOEEA!, IR Ak
A SRR AT ik A AT TS RAATINGE, 45 R 3552 14/ AISAHR X X 42DEGs, GO/KKEGGH #T & 7+,
Kk A H E ZAEDNABGIE H. SRR AGE Q&I 5835 A 45342, TIMERSAE &5
MR, 3N B AR ERCCI. SYKBAGNASS %% 2 1842 & 2 8 248 4 H(P<0.05); GTEx3#rit— %
RTEE A el mA ko THEMELERIEXE, §EEANESHTIRA L 28 ERCCI/GNASH)
% FZ A F54MXD3. KLF9. DPF2. MAZ. ATF1). ¥ GNAS/SYK#) 443K B F3/~KLF4, SUZI12.
EZH2), vA B F) if 2 &) ERCCI. SYKF=GNAS#ImiRNA 6/~ (hsa-miR-7-5p. hsa-miR-15a-5p. hsa-miR-
18a-5p.. hsa-miR-218-5p. hsa-let-7a-5p. hsa-let-7b-5p); & & AAF 247 FUBCH =& — 4 Fl A4k & A,
CALMI#ASYK5GNASEFR Z4E& 4. 455 R w, S48k, MCAOBA 41 X R A F R /E24
Wb 22 9 HEBRARIE 9 B A 5, AR SLARAR 3 48 Am(P<0.001), HE 2 7T JLA AU 8 bl o bk 5 32 U (P
ZUEREM. KHIZIE). Western blot# R 2 7, 5 B LaA8 b, ARV 40 KRR 2E 42 P ERCC1. SYK
AGNASE & & kK H 2 EFHE(P<0.001). vA LR &K, ERCCI. SYKFaGNASAEAISF R LA,
A BILAE R KIE. DNARS R oA FAH S b AISe) A8 A 3R it A2
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Abstract

poxia and neuronal damage resulting from acute interruption of cerebral blood flow. ERCCI (excision repair cross-

The core pathophysiological feature of AIS (acute ischemic stroke) is local cerebral ischemia/hy-

complementing group 1), SYK (spleen tyrosine kinase), and GNAS [guanine nucleotide-binding protein G(s) subunit
alpha] are involved in DNA damage repair, immune-inflammatory response, and G protein signaling, respectively,
and are all closely associated with the pathological process of AIS; however, their co-expression characteristics and
integrated regulatory mechanisms in AIS remain unclear. This study integrated gene expression profile data from the
GEOQO databases (GSE37587, GSE140275) and the GeneCards database of AIS patients, employed bioinformatics ap-
proaches to screen for DEGs (differentially expressed genes), and performed GO/KEGG pathway enrichment analy-
sis, immune cell infiltration analysis, and multi-layered regulatory network construction. Meanwhile, the cor-
relations between target genes and thrombosis-associated molecular markers were investigated using the GTEx
database. Furthermore, a rat model of middle cerebral artery occlusion (MCAO) was established, and in vivo
experiments were performed to validate the above bioinformatics analysis results. A total of 14 key AlS-related
DEGs were identified. GO and KEGG analyses revealed their involvement in DNA damage repair, immune regu-
lation, and G protein-coupled signaling pathways. Literature review confirmed the close association of ERCCI,
SYK, and GNAS with AIS pathophysiology. TIMER analysis demonstrated significant correlations between these
genes and immune infiltration levels (P£<0.05). GTEx further suggested their regulatory relationships with mul-
tiple thrombosis-related markers. Multi-layered network analysis identified five transcription factors (MXD3,
KLF9, DPF2, MAZ, ATF1) co-targeting ERCCI and GNAS, and three transcription factors (KLF4, SUZ12,
EZH2) co-targeting GNAS and SYK, as well as six miRNAs (hsa-miR-7-5p, hsa-miR-15a-5p, hsa-miR-18a-5p,
hsa-miR-218-5p, hsa-let-7a-5p, hsa-let-7b-5p) commonly targeting all three genes. Protein-protein interaction
analysis revealed that UBC was the sole shared interactor among the three proteins, while CALM1 was the
shared interactor between SYK and GNAS. Animal experiments showed that, compared to controls, MCAO
rats exhibited significantly higher neurological deficit scores at 24 h post-surgery, increased infarct volumes
(P<0.001), and typical ischemic pathology (HE staining: neuronal vacuolar degeneration and inflammatory in-
filtration). Western blot revealed markedly elevated ERCC1, SYK, and GNAS protein levels in MCAO rat brains
(P<0.001). These results indicate that ERCC1, SYK, and GNAS are coordinately upregulated in AIS and partici-
pate in its pathophysiological process through regulating immune inflammation, DNA repair, and vascular ho-
meostasis.

Keywords acute ischemic stroke; ERCC1; SYK; GNAS; bioinformatics analysis; immune infiltration

SR BR I K 25 (acute ischemic stroke, AIS)
SEARBRTE A BIE A BRI FE R Rz — M, SR
PSSR o, A AR S EGETE 1 200
JIBIFET= ML) 5 00075 1K I P ATSHI R A
RN B AL H SO E R AL TP AE R, JEHAE
LA RN, KR H mmE . AISH)
A% 03 B AR BRARFAE S o T30 A w5 B30 =5 35 i
MR MR EAANRZ et . o, AR TE SAEALS
RIFALE 9y G S A, JCH R B AL AL,
B sy 2 i A A ZE 5 | S PR i i A FELZE . B
TR ARNIKRE, 771 hs EAEAIS 112 W Al
TSR T2 ER, REMAERN, ZF0T

WREY S AISKUR AR R E VIR, Je R AL AR
TR 989 S AT 28 ) T S B AR 78, X
PR SV B T80 B2 Wy, i N EE 6T 52
By g g . AR, H ATl R AT B AR ST
R BR, 7 — Bt AR IIE

ERCCI(ERCC excision repair 1, endonuclease
non-catalytic subunit). % % Z FR ¥ (spleen tyrosine
kinase, SYK)#I GNAS(guanine nucleotide binding
protein, alpha stimulating){FAZ 54 REE . %)%
SSEAMR A B g R 7, IR R B2 T .
28 ERCCI/E DNAH 5 12 52 B AR HI C 4 2 Ukt
R, SR AE fi i AL A 453 4% v £ B AL o R A4 58
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AP, SYKTE G 92 41 B 10 S 20 I B HH (11
FIH 25N AT, AH TR AR o e v AR ML AN T
i1, GNASZ S5 GEAfESKTBRES Z M
2 ZGUER I R AR R ARG (HHAEAISH (11
B Z R G T2,

KW FER A AWE B %75 T ERCC
SYKHI GNASTE AISH [ ZRIKFrAE S A FILAI, FFid
I F ) S B AT YRR . AF T 45 SR AT B SR R 1% 4Tk
BT, B 85 - 1E v ATSH AR 5
YEHT, J ATS 312 i AR 1) v 7 B4 1) 8 i
F A -

1 MR5RE
1.1 £YEEESH
111 GEO#E & 2 5+ R ika#tt  MGEOHUE %
T % GSE37587H 4 4 (147 3449 AIS & K Wi Ja 24
hAl 48 hi [ LI 25 Rl R IA 1 )l GSE140275%0 45 4
(B85 3451 ATS &5 3 FH 3451 it R of HEE 8 ) AL V75 2 PRI 3Tk
Wy e I R ECHE B[R] AL RN, SR FH ComBat 512
X I a B R IEHE PR AT HE R IE , DA £ R U
PE NI AR &

BT R IE JE B BE & RIS F M, DLATIS &
B HE R Oy AR E, A limma o B#E4T 2
S IAFE A (differentially expressed genes, DEGs)
ik . T GSE1402750 RNA-seq¥dli , 43 #r il
SR RE T R B T B R SR AR B
#( (fragments per kilobase of transcript per million
mapped reads, FPKM){H 217 log, ¥ # , {3 F limma-
voom VT 2 S ARIK 43 Mo TRIESRUHEA [log(fold
change)|=1H# IEJ5 P{d (Benjamini-Hochberg
12)<0.05. [FIA} 5 GeneCards B4 i H 5 59 A <
F i PR Bt (i o 1 2R 1 g A 2k BX>50 1, AH SR
Pr>10), HAIRGDEGSIIAZ &
1.1.2 GO/KEGGE %4 # 4 DEGsFIEFA
DAVIDHH & 73 11 & (https://david.nciferf.gov/),
EHL Homo sapiens( NFNWENSHRERNAE 5, 7
A HEAT HE R A AR (Gene Ontology, GO) T RE i B Al
A R 5 B R 2 F B4 (Kyoto Encyclopedia
of Genes and Genomes, KEGG)i#l % & £ 70 #1. LA
P<0.051E NGttt WA, X P85 R AT &
Gy PRI PTG T VR
113 SguziBEadr  RGVFE H AR B

SRR 1) S B IR, AT 58k F TIMEREL
#% F (tumor immune estimation resource, http://timer.
cistrome.org/)FEAT G0 0% 41 IR 0 BT o 1% B R
F T iE B A 20 B3 (The Cancer Genome Atlas,
TCGA) ) I i s 0 | it 2 8RR e &1
i 7N 2 G B AR A (B A B . CDA TR
CDS' T4HMu. Frign i B2 g AR 2 IR 41 )
PR IEFBE . AHE 7 m A H TIMERE S 1 2
RIDhREREEL, 2R 7t H bRk PR 3Rk 7K1 5 rh Moks 4 i
3 40 B IR T A B A S M |, SR SpearmanFkAH 5%
REGHAIT BT T, PAP<0.05 8% 55 BA St
=98

1.1.4  BARA RS atedrE o Teita ki AR
INER e YN RSRIIRE TS 2k P O Sr |
R AR, K GEPIA2E L 40T 7 & (http://gepia2.
cancer-pku.cn/), %& T GTEx ¥ % /1 1E 5 A i 41
ZUK RNAJ PP 8 Kt , 7H 5 H AR ERCCI
SYK. GNASS Ik AH G531 [ ML BE —i ik i i 52 &
%) (thrombin-antithrombin complex, TAT). P-iE#z
(selectin P, CD62P). L4 P 1fl & 95 K F (von Wil-
lebrand factor, vVWF). N % % -1(endothelin-1, ET1)]
ff) Pearsonfll o K F logo( TPM+1) bR AL 54 e Ji
MZFREEHAT IR, IFE AR R E . Ll Pearson
FHOR ZR B (r) VARG 2 DR SRR R AH DG T RE B, B P<0.05
Rt R E B . A HUREIE LR I M 45
FFRE MBS PIE, NS 225 T HLE I 70 58 (5 =
£Fo

1.1.5 ERCCI. SYK5 GNASH# % 45 W %H#)
# CRRFLERCCI. SYK'5GNASZ ) (FVE1E %
K F , AWFFR H Network Analyst{E 28~F- & (https://
www.networkanalyst.ca/)i#1T 2 JZ K M4 3B, LA
ERCCI. SYKH GNASHI K155 (gene symbol)fE
NN, PIF & E N Homo sapiens( N3, iEit EN-
CODE ChIP-seq %45 /2 1 miRNet3 s /4 43 51 70 42
) = AN PR R R S5 (Rl - FTmiRN A, F38 I IMExE 3
J#E 1) 52 55 1 AR (protein-protein interaction, PPI)
%

1.2 DASIERE

12,1 FEam AR 12 g R R
% SD(Sprague-Dawley) K i 4 &4 250~280 g,
V) B SIS S B Zh A BR A W], A2 VAR S
SCXK(JIl) 2020-030], K H FEHLE TR IEK KR
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PLF 24 (n=6), OXT R : (AT Bk R FEA , AL
LA AT @BALZH (MCAOH ): K H 2k iz
F 5 K i H Bl Bk P € (middle cerebral artery occlu-
sion, MCAO)FRAY | St 90 mindi I J5 47 F #E v b
H,

1.2.2 4 &REMH A3 S 36 s W 75 b i SPF 2K
B IR, SRS HUE E [(22+2) °C. AR
(50£10)%H1 12 h/12 hIAREIEHR ], B BHFEERK. 5%
W HNE R TR 7 do ARSEER T AW LA W
VG 5 25 2 Bt S50 sl A0 31 2 51 2% W fiad o [k vfE
%5 CZX2024138(H)].

123 MCAO#EARIM#E ik KK LongaZktt
PR MCAORAY . AAAERAERAR AT « K&
s T 56 3% 8 B B 2450 mg/kg) BRI N 2% 7 98 15t o
e Ja , BUMEMY B2 T F ARG ATSHEIER I, K
WAy B AT FUS B (common carotid artery, CCA)-
#MAM BNk (external carotid artery, ECA)FIZ P 5 ik
(internal carotid artery, ICA); 254l ECAIT Lo¥iiy 5 55
W ez o, K22 5 SRR E AL B (BL420.26~0.28
mm, Sk B BE) 1 JE Lk 22 ECARImifi A, #TICA
17 P P HETE 18~20 mm %2 K i 2l ik df s . Sk B
B 90 min/5 ZAS R, AT HEE R,

124 BERIAAFAE KM Longath & I fEdk1R PF
ARGV IERRCR, B ELR T

125 mEdEsl BRRIIAEFRERAREL hi
ZUIReE = 1. VF TAEH P2 528 N RAEA
FSEG Ay A DL R RO 5E A, VR BCEIIEE
RALFI)

1.2.6  shh Ao B b A nl Az 5L 9 NI
AR ZE 7 R AR A TR R I 45 R 2 TR B AT B
P, AHTFFE F Western blot. = 2% J & 4k I Z( mk
(triphenyltetrazolium chloride, TTC)# A J7 ARG —
4T (hematoxylin-eosin, HE) e 445 % H [7] — it S 56

e SRR (n=6)TE AR J524 hik ) S206 28 55
J& Gt —Rb AL, T EU 2 24

g R BRI 2 2 3% BB A 3k AT 7 X AL 2 - [R]
SR .~ Bk R 2 2 2R FH T 2R 4R HUR Western blot sy
BT FHARTERI F FH T TTC YL 2 LAVEAR ki BE AL 4R ;
Pl MR A 2 . G T HESL 6479 21
FOUEL . %A B R DRAS RS 45 SRR — B,
T A B A BRURE o) S B 45 R0 9
1.3 FF5EAFEN
1.3.1 Western blot#& ERCC1. SYK#A= GNAS%E &
FIEENL RARIPAZLRL IR (E B B 77,
PO013B, FiFZ8 = RAEVIFA AN A BR 2 7] )oKk F2R
RN, 12 000 xg. 4 °CES.Lr 10 minf5 Ui Bk, f#
FH -k B R (bicinchoninic acid assay, BCA)/Z:5E
EEWRE . WEEEAFEMN (30~50 pg), £ 10%
e SR R BN — 2R A s Tk 1 88 A FELYK (sodium dodecyl
sulfate-polyacrylamide gel electrophoresis, SDS-PAGE)
SrEJE, IR AL 2 0.22 pm B M S
J#i (polyvinylidene fluoride, PVDF)J% (Millipore /A &) ).
MBS, F 5% B liE Wik B2 13 1 55 1 (bovine
serum albumin, BSA) = R34 1 h, H5A5—$Hi4 °C
I E R, —PIEFEHIERCCL(HRZ T, 1:1 000, A4971,
BN FZ R AR A RA R ). JLSYK(RZPL,
1:1 000, A25741, B & W2 e AR PR A7) ).
HLGNAS(HRZHT, 1:1 000, A5546, I FZHFE w4
VIR TR A7) & NS HIGAPDH(RZ B, 1:5 000,
A19056, M Z AR wAMERHARA ). RKHH
TBSTZ MR L3R (BE X 10 min), JIAHRPARIC T
2 E TR P (1:5 000, ACO54, KN F R WA
RHARA T ZEM E 1 h, ECLILZ K67 (Mil-
liporex 5] )25 J5 , {41 H Imagel 73 #1257y K FEAE, H
BB 45 1K FE B 35 UL GAPDHAE N N 2 3E 47 b
AL .

%1 LongaffZIhEEBIRITE S iR

Table 1 Longa neurological deficit scoring scale

W PRZAT I R

Score Neurobehavioral manifestation

0 No neurological deficit

1 Incomplete extension of contralateral forepaw (mild deficit)

2 Circling to the contralateral side (moderate deficit)

3 Falling to the contralateral side (severe deficit)

4 Loss of consciousness with absence of spontaneous motor activity (very severe deficit)
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1.3.2  TTC#% &% 7F4& AR FL R AR NE AT
M0 SR AEE L, T S 24 hAb A6 S5 3 ) 1
UG . FIBRIE S, N4 T—20 °CTHiiAS min,
B E ST R N B 292 mm I F o K ki
FRET2%I12,3,5- = 2RI A PU % [2,3,5-triphe-
nyltetrazolium chloride, TTC, Sigma/ & ¥+,
37 °CHEYH% B 15 min, fETTCH Lk 14k P it S
AR ATt FE G PR . Y SE RS, B B 4%

BHEE4 °Clll e B, Yettss BEoR, 1E% K
2 25 R it Bl A R SR 4L (T G AL AR A (X A
Mg Gt R 2 A M. (FH Image A6 5 B i 41
U 2 [ XK AR AT U &, v SRR AEAR A A 43
L, P=(Viwsessn/ Vanne) < 100%, PACGRFEIEARFILL o
133 HE$&E  %4%% R E 2 24~48
hg , WURBEAT SRR AK L 3B W b A i A AL T 1))
FIREERNA~5 pmo PR T80 R )5, 60 °CHE
TS 1 hDAHE SR A 2R R P 1 o B A 4% —
IR QUK , FR 10 min) S FhJE 2B (100%- 95%-
80%- 70%)7/Kfk. TEERMALT, HARKYES5~10
minf&, PL1%EhEE QB AR, KR 5 7
ZAPA R Y 1~3 min. Yett 5 HIEHE LEELK
THIREW, RS . TS B TS
M ZHZR A0 BRI . A% 4 4 TR E I I A 25
A A7 5 s B 2 05, R AR BB HEAT Ja 2 0 T o
14 ZEAE

BT S206 #5040 22 K ] GraphPad Prism 9.0%44

AT A EE A3 HT o TF B TR DA B bR UE 22 ()RR,
IR LL R FHAOSTIAEAR e 36 . P<0.0S hER B
GuitEE Lo

2 R
2.1 AISHHX M5 FAREIRIFIE
¥ GSE37587%#5 £ X GSE140275% 45 £ ik
T¥—1b, SR ER, FHOREREA R BB 4
B, RS TG BRI AT E R R . 4
“r GeneCardsH s i (Vi 1 26 4F - B A g Ag JE [ >50
A, AHSHEVES >10), 2% 1403 [ DEGs:
CASP3. SP1. HSPBI. NFKBI. FYN. SYK.
PTPNII. ITGBI. CALR. TNFSF10. STATI .
ERCCI. IFNG. GNAS(E1).
2.2 XEDEGSHIEEN
GO/KEGG/#rfit7r, 141 DEGsi Z B & T

DNAEE . GBI AGHE A5 5@ (E2). Hh,
I % M 4% ] (cnetplot) JE /s 22 7 R IA FE H 5 5 4E GO-
E W)L FE (biological process, BP)/4H i 2H 73 (cellular
component, CC)/43 ¥ I B¢ (molecular function, MF)%&
HZ AR &R, AT SRR — AN R R U, St
FoNREN, EEELRHS 51 ; BPICC/MFE
£ 2k L) ok 2 &l (emapplot): 2% |7 [l R /= AN F] HYT GO-
BP/CC/MF4 H , BltaRoR 341, i RRAF % H
Z PR E B R . AR5 (dotplot):
AR RN ERR E B, RN P, IR/ &R
K¥cE, AT RREEE S BP/CC/MF4H. GO
= KK (BP. CC. MF)UjReEE T RNLEES
K, B4 RR =K GO % H (BP/CC/MF) I &
EHE. RREESEERE; GO=KI(BP. CC.
MF) D e ERE AR ] AR 48 D e 2 35 VA L R i 4R
HIFIEATA T GO 5% H ik T vl fifb . Bhsh, Sk
(Sankey plot) /K5 HZ 51 KEGGI# 2
(] 22 06 22 WLt 50 R, BV B (R T RE 40 AT
2.3 BfHRERSRRERIEEXM
TIMEREUH & 43 #r ¢ B, ERCCI. SYKFIGNAS
L5 B 20 i/ MR 4 R S 3 A OG , R Fd
Gk s 2 5 AISHEE (K3).
2.4 XEDEGsSIMEFRES FRIFERM
AP HT B, ERCCIREH 5 TAT R L H! 5
Z IEHM 2% (r=0.16, P<0.001), $&7 AT §E 76 L i3kt
Mg R R RIEAE R 5 CD62PHAH SR 55
(r=0.008, P=0.94), I 5 i NARE A ) SR
ANEZE A, ERCCI5vWE(r=0.059, P=0.4) &%
ET1(r=-0.052, P=0.46)fH XM 55. SYKIEH S
CD62P & i 3% IE M 2% (r=0.48, P<0.001), $&/R~H ]
REAE (R /MBS R SCHE ], SvWFE R
F IEH2% (r=0.53, P<0.001), 5 ETIHEH &I
M (7=0.34, P<0.001), #— PR H S
LA P R D g 5 1A I B2V iR 4% 5 175 TAT A
KM E 55 (r=0.18, P=0.069), M LIARI45 1. GNAS
R 5 vWE R I H 42 U 58 (r=—0.14, P=0.048),
5CD62P JLF- T X (r=-0.061, P=0.38), $E/~Ht
FE ML/ INRE A U2 TR PR A BR; SR, H 5 TAT 2
§91EAH9% (r=0.12, P=0.021), 5 ET15 &3 iM%
(r==0.33, P<0.001), #&£7~x GNASH] fg 38 L 520 1 J
DR ANE M B , 75 M AR % R B — s 1R 5 1
H(E4).
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A: PCA plot of the GSE37587 and GSE 140275 datasets before batch effect removal; B: PCA plot of the GSE37587 and GSE140275 datasets after batch
effect removal; C: volcano plot of differentially expressed genes in the combined dataset; D: Venn diagram of overlapping DEGs between datasets.
Bl AISHEX M5 FARSAIR F ik RizE

Fig.1 Workflow for screening AlS-related thrombotic molecular markers

2.5 ERCC1, SYK5GNASHIEIZRILE 94T

F#£FENCODE ChIP-seq ¥4 22 11 s K -7 T
3T, ARHIH MXD3. KLF9. DPF2. MAZE(MAZ)
Jo ATF 13 5/ 55 PR -7 W] [R] B 2 ] ERCC AT GNAS,
KLF4. SUZ12J EZH2 3 34N 55 A 5 1] [+] B 4L )
GNASHI SYK, {RAA Wl 2| 0] [ 7] ERCC1. SYK
5 GNAS 3B A 3L [R) % e R 1~ (5 A)

BT IMEx 34 FE 0 8 3 B AFE P % 5 #r
{78, UBC(ubiquitin C)/&HME—[Fi 5 ERCCI,
SYKHM GNAS¥fE/E HAER R A,
CALM I (calmodulin 1)[Ai 5 SYKFGNASAE/E H AR
KA (EISB).

JTF miRNetE #2211 miRNA B 1E P 25 43 H7 2
7, A R SE[E ERCCI . SYKFIGNASHImiRNA L H5
hsa-miR-7-5p. hsa-miR-15a-5p. hsa-miR-18a-5p.
hsa-miR-218-5p. hsa-let-7a-5p. hsa-let-7b-5p, AJ[F]
I 4§ 7] SYK A1 GNASI) miRNAHE hsa-miR-16-5p.

hsa-miR-17-5p. hsa-miR-93-5p. hsa-miR-99b-3p.
hsa-miR-361-5p, 1] [F]i}§ [l ERCCIFISYK T ImiRNA
£14% hsa-miR-1-3p. hsa-miR-23a-3p. hsa-miR-24-
3p. hsa-miR-30e-3p. hsa-miR92b-3p. hsa-miR139-
S5p~ hsa-miR-143-3p. hsa-miR-155-5p. hsa-let-7e-
S5p(B5C). kg iR, SYKFRIR 5 ERCCIH
GNASHAAEZ AL E miRNA, Hj = 5L Rk — JL[H]
I HAE B A UBCH) RSB IR iz —, #2878 SYKH]
REAL T1% 2 R ZORAE 2% % DAL E
2.6 FNIIRELLGIE

MCAOBLHYZH Longab¥- 73 i 2 Tt iy (B2 2H vs Xof
M4, P<0.000 1), TTCH: (S m BEAEARAA (5 EL s
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Fig.2 Functional enrichment analysis of DEGs
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correlation between £RCCI and neutrophils; E: correlation between SYK and neutrophils; F: correlation between GNAS and neutrophils. Red represents
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Fig.3 Correlation between target genes and immune cell infiltration
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Fig.4 Correlations of ERCC1, SYK, and GNAS with thrombotic markers TAT, CD62P, vWF, and ET1

B2 B g By X AR 22 o HE BB, AR TE SN, A%
FTE Gettssys), Jo i 28 VA ARt S L 4K b
T MCAO# Y 2H v] L Jii Bz J2 42 Je HEF 1L, 90
PR TG /N K% [ 4E B R, Gt iR, TEAA
T, 3 m] A v AR P A PR AR R i i A
AR, $oR W2 2% A2 B e i e 475 . DA g
R, MCAOR R s D 7, HAEA R0 3=
A o
2.7 XEDEGSTEAISH KR IXE LA RIFRIE
Western blot%h U 7AFT7~, UL GAPDHAE
WS B AT KA E &, 45 R BN, SXTIR
HELEE, BRI ERCCL. SYK. GNASHIFIX
KBS WA REAL 2.036% . 1.60f5F1 1.741%, 257
YIEA gu 222 (B 7B~E 7D, P<0.000 1),

3 1Wig
AMFFT Lt GEOBU 2 73355305 GeneCards
Bs PR A O ik, LR LA B 14 ATSAH R B %

HDEGs. k%I A SCHRIY FR G Bl i, &30
ERCCITES I A R H (1 B 3R IB 7K & T
B R O, SYKAE /I BB A4 7 XS 385 Dectin-1/Syk
BT AP JRE U, 1T GNASII: $8 5 1
T B U I 9 RS AF 2 12130 7R 34N JE [T ] g
FE BRI P RS 2 5 s 3 e (AN [RI R 4T . ik
T FRSCHRIEE , AW — Pk U ERCCI . SYK
I GNASTE R B ARSE R AT IR NIRAE 5 704 JE I
TIMERZ 8 e VP Al =35 5 S S5 12 08 B9 AH P )5 K
B, 34N H bRk R 5 o % 40 BRI AR B B A AN [
AR R, Pen H AT Rg s )% %A 2 5 AIS

AT L R A ARG B o i 5 Eh ) SE
UAF, RG1EHIARR T ERCCI. SYKFI GNASTE AIS
W 22 S RIARRIE . BUE T KR W, SYKTE
AP RIK R L, ERCCIS GNASTR 2T+
ma. Ak, = 5 AT A K br B (TAT
CD62P. vWF. ET)EM—@EMctt, #t— 03 F



A ERCCISYK GNASTE Sk BRI A6 o v 8 A2 045 S8 5 0 S LA R IE 2003

) QO* ®)

EXANK\ \ waun 2E2
(}ZMWO
&P

M hsa-miR-342-3p

©

M hsa-miR-138-5p M hsa-miR-212-5p
W hsa-miR-193a-3p
M hsa-miR-9-5p
M hsa-miR-338-5p
M hsa-miR-107
M hsa-miR-129-5p hsa-miR-133a-3p
M hsa-miR-125a-5p .h“ miR-101-3p

M hsa-let-7e-5p
M hsa-miR-204-5p

B M hsa-miR-125a-3p
M hsa-miR-149-5; sa-1 i
P M hsa-miR-143-3p M hsa-miR-361-5p M hsa-miR-221-3p
M hsa-miR-15a-5p

— M hsa-miR-30¢-3p
X sa-miR-186-5p ;
W hsa-miR-20a-3p ONAS — mhsalet-Tb-sp

[M hsa-miR-92b-3p

M hsa-miR-93-3p B samiR 13D g et TacSp M hsa-miR-23a-3p M hsa-miR-181b-5p

hsa-miR-199a-3p iR
u M hsa-miR-93-5p e R
M hsa-miR-21-5p s ERCCI
. : M hsa-miR-7-5p [l hsa-miR-10b-5p
u hsa-mlR-l7-§ sa-miR-128-3p
M hsa-miR-30d-5p [W hsa-miR-99b-3p
M hsa-miR-124-5p M hsa-miR-155-5p

M hsa-miR-218-5p
W hsa-miR-139-5p
W hsa-miR-23b-3p [ hsa-miR-212-3p
W hsa-miR-18a-5p
M hsa-miR-181d-5p
M hsa-let-71-3p g hsa-miR-16-5p

M hsa-miR-33a-5p
A FEE IR T ML K B: 8 A EAEMZ K C: miRNARIZ
A: transcription factor network; B: protein-protein interaction network; C: miRNA network.
&5 ERCC1. SYK5GNASHIZ RiFIEMZEE
Fig.5 Multi-level regulatory network of ERCC1, SYK, and GNAS
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A: comparison of Longa scores at 24 h post-surgery; B: TTC staining showing the ratio of infarct volume to total brain volume. In the control group,
brain tissue appeared normal and uniformly red without any infarct lesions. In the model group, ischemic areas appeared white while normal brain tis-
sue remained red, with obvious infarct lesions predominantly localized to the middle cerebral artery territory of the cerebral hemisphere; C: HE staining.
In the control group, neurons in the cerebral cortex and hippocampus were well-arranged, with regular cell bodies, round and uniformly stained nuclei,
and no significant inflammatory cell infiltration or tissue edema; in contrast, the MCAO model group exhibited disorganized neuronal arrangement in
the cerebral cortex, and irregular morphology, as well as localized vacuolar degeneration, gliosis, and perivascular edema.
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Fig.6 Construction and validation of the rat MCAO model
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