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Key genes and drug targets prediction of ankylosing spondylitis based on bioinformatics analysis
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Abstract Objective: Based on ankylosing spondylitis(AS) microarray data, bioinformatics analysis was used to identify key genes and
drug targets related to immune cell subtypes. Methods: AS gene expression data were downloaded from GEO database, and differentially
expressed genes (DEGs) were screened. Enrichment analysis of gene ontology (GO ) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) were performed using R software package; CIBERSORT deconvolution algorithm and weighted gene co—expression network
analysis (WGCNA ) were used to establish the association between immune cell subtypes and gene expression,and key AS genes were i—
dentified by combining hub genes screened by protein—protein interaction (PPI) network. Key genes were predicted as drug targets in
priority index (Pi) database. Results: A total of 126 DEGs were screened. Pathway enrichment analysis showed that they were mainly
enriched in immune regulation and toxicity signaling pathways of lymphocytes and NK cells. WGCNA identified 3 modules were strongly
correlated with neutrophils, CD8*T cells and activated NK cells of AS: brown module with neutrophils, green module with neutrophils,
turquoise module with CD8*T cells, turquoise module with activated NK cells(cor=0.83,0.68,0.52,0.28,all P<0.05). Five key genes
were screened by combing PPI with module genes,namely CXCR1,IKZFI,RUNX3,ID2 and ITGB3. IKZFI and ITGB3 rank top in AS
by Priority index analysis. Conclusion: CXCR1,IKZF1,RUNX3,ID2 and ITGB3 play important roles in AS; IKZFI and ITGB3 can be
used as potential drug therapeutic targets.
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5 IL-17 IL-22 i IR IA 5 (TNF ) o A TL-23,
IL-23 {2 Bk Th17 B0 AL FZERF LK IL-17 B9 Az,
PFEMIEHE AS 1Y & R, (B A I A pIL ] 1 A e 4
AR IR b AS BTRTT 2459 A0 48 P14 AL Tl ) 55
S AT 2 25 (NSAIDs ) TNF 5] \IL-17 3¢
REHT A LA R 50X 25 4 R 2 551510, 5 26 24 )
AT S AE | By Lk W7 E PR S5 A B 45, R e T
S, TR e AS Il RAEAR , 4 v A A TR
BIEERE, PR AIRE AS 1Y RSm bl AL
KA RSB B ER XS AS W27 B OCHE S,
UTAER , A 300 6 ) P AR 8 i, i PR 4
(I Z BRI IE 53 ) AR 2 e 2l 1 o
R ZH S5 21 2 BOR R GE T Ir i AWtk b, 255 7
MZ A2 MG Tk AS W RZ WG
SR RETS N AS RURSHEE T IR LA MEM S .
AW S TG AS R R A A Bl
454 CIBERSORT JIAIE R LR IR ML /34T (weight—
ed gene co—expression network analysis, WGCNA ) Fll
FH H 5 HAE W 2% (protein—protein interaction , PPI) 53
Brag Z M AR WG B2 s, i e 5 e 40 i
RUFH G GBI L, gt —2P 48R AS 19 & bl
WA RIETEZS YA 7 RS S AR SRR .
1 MRE5FE
1.1 #¥ERR I RIBEIEPE (gene expression
omnibus, GEO ) R4 AS FIg FFEXF B i (1w 51)
Bl o ABFFEILg A 3 > % :GSE25101,
GSE73754 1l GSE18781, fu#% 86 f4i] AS FEAHI 61
AR IRAEA, L 1.
1.2 Fik
1.2.1 225 FR I (differentially expressed genes,
DEGs)4r#HT  GSE73754 il GSE18781 i i R #k {4
tinyarray fUIREUEHE ; GSE18781 {# FH R 24+ affy
£, ) RMA (robust multi-array average ) J7 3% #4785

&1 GEO RFEIIHEER

Tab.l1 GEO microarray dataset information

P By FEA s
GEO T3 E 85 BEE B TAS  CTRL HAORIR
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GSE18781 GPL570 18 25 PBMC
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Fig.1 Boxplot and PCA diagram of data before and after batch effect correction
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Fig.2 Differentially expressed genes and pathway enrichment analysis
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Fig.3 Proportions comparison of immune cell subtypes between AS group and control group
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Tab.2 Differential expression and hub scores of key genes
HH logkC P adj.P Degree Betweenness
ITGB3 0.29 4.01E-05 1.25E-03 89 44 410
CXCRI 0.26 1.35E-03 1.15E-02 19 8 406
ID2 -0.31 2.77E-09 3.74E-06 8 2 831
RUNX3 -0.29 1.41E-09 2.17E-06 11 9055
IKZF1 -0.27 1.17E-02 4.88E-02 7 4690
1 : degree: 19 55,5 s betweenness : THEA UL
®3 KBERE AS e EHER
Tab.3 Priority index of key genes in AS
A ik He44 %% nGene cGene  eGene seed {Gene  pGene  dGene
IKZF1 IKAROS family zinc finger 1 31 4.307 0 11 0 Y 0 1 1
ITGB3 integrin subunit beta 3 386 2.995 1 0 0 Y 0 1 1
RUNX3 runt related transcription factor 3 691 2.650 1 0 0 Y 0 0 0
CXCRI C-X-C motif chemokine receptor 1 953  2.465 1 2 0 Y 1 0 1
ID2 inhibitor of DNA binding 2 3068 1.482 0 0 0 N 0 0 0

1 :nGene: FEF L BT FE ] ; cGene : Yo (0 T LARARILH 5 eGene : TR B MERILH 5 seed : FEF AT I s (Gene : TNREILH s pGene: F2 !

K 5 dGene s IR FEH

F4 XEEREEMERRFTHCMBEYES

Tab.4 Known drug targets of key genes in other immune diseases

PN HEA YT l=iES KR
type 1 diabetes mellitus IKZF1 reparixin modulator ClinicalTrials
type 1 diabetes mellitus IKZF1 ladarixin modulator Clinical Trials
rheumatoid arthritis ITGB3 etaracizumab antagonist ClinicalTrials
psoriasis ITGB3 etaracizumab antagonist ClinicalTrials
3 g HE AR L AL BUAR RS eG4 2R &

AS P SN T AR SRR X, H
A1 e RS e, AR 5T R A At b
KRG LR, i DT 45 45 4 Fns 2R
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MR BAR N E L, AWFRIERH GEO A3tk
P 3 41 AS FEPEIRN R BdE, 7K T AS AUt
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IKZFI .RUNX3.ID2 F1 ITGB3 5 4~'5 AS 4 i 40 Jfd
VY g BEAH SR SCBEIE IR, Sl AS B2 B SRy 4R
AT BT L

ARFAEXT DEGs AT Y18 & 42 40 i & BE
PR G BEAH AR Sl ko, IR LT 1 BIPEIR
9 RA SAEVEN G S5 S . PRI ENZ
5 Th1/Th2 HA 2 4F . TNF-o IL-2 . IL—6 %548 Jifd [X]
For S A o, I H B Th17 T 400
PEUESCEAE AS A RA FBRE A& I Fe BT it PR
TRAFZ Y8 G 4 R4 M R 7E AS e 25¢

B CDST i Ll /b, 5 AS BRI ZH A58 A7
FEZE 5 X AT ESE  TAEAC I R/ N DL & T 40 A FE
ZREE S, T R | B AT i L AR AS
BEPRETE, 5 AS AN AR b 45 R
— M, T 3 A AN AN A A B TL-17
1) B YRS X o ASBIFSE S IR TP 2 i A
AN T REAE AS P RIRE R B EER .

WGCNA JCECA T A3 : CXCRIT 25 rh ki i
PRI R P RS BRI [R5 PPI A S A AIX 2 i
RIAYAEEIZER, H CXCRI1E AS &bk B,
SCHRAROE AS F8 75 28 L PR A I RRE 4 =2 ) 36 5
CXCL8/2-CXCR1/2 {55l i & AR W AE M BLAE T, 4L
TNF-o JGY7 R G SAN I EE A & B, ¥697 Je CX-
CL8-CXCR1/2 5% & F&{I% , CXCL2-CXCR1/2 5 214,
SR IR CXCR1 7E4T TNF-a 25936797 AS
P AR P ) T AR

IKZF1 B K 338 77 W) 5 — 5 A R 45 A0
(ZFs) , TE3E T REH WA AN ] /D B G SR T8, AifF 5%
WESL 2T ZFs K30 24 A RAE 2 H 5 DNA
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B CD4* naive T A5 LUAE AS A Tt 48 22
ARG 2 L, B IKZF] 75 AS BE ik
IR 2T, AS 25 S48 5L P FOHES e s IR
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