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Abstract: [Objective] To utilize bioinformatics methods to screen for differentially expressed genes (DEGs) associated with ankylosing

spondylitis (AS) in the Gene Expression Omnibus database (GEO), aiming to provide new biological targeting strategies for the clinical diag-
nosis and treatment of AS. [Methods] Datasets GSE41038 and GSE39340 were downloaded from the GEO database. After data processing,
DEGs related to AS were selected. Functional enrichment and pathway analyses were then performed on these DEGs. Subsequently, the pro-
tein—protein interaction (PPI) network of the identified genes was constructed using the online database (Search Tool for Retrieval of Interact-
ing Genes, STRING) and visualized using Cytoscape software. [Results| A total of 433 DEGs were identified between AS patients and
healthy individuals, with 276 upregulated and 157 downregulated. GO analysis revealed that these DEGs were mainly involved in positive
regulation of T cell activation and collagen—containing extracellular matrix. KEGG enrichment results were primarily associated with NF—
kappa B signaling pathway and TNF signaling pathway. Using the STRING database, a protein interaction network was constructed, with Cy-
toscape identified the top 10 genes with the highest connectivity, including CASP3, CD36, CXCR4, EGFR, FGF10, IL-13, MMP1, MMP3,
SELL and TLR2. [Conclusion] In this study, the potential mechanism of AS was analyzed by bioinformatics method, and 10 important mole-
cules were screened, which may be the potential key genes and biological markers of AS.

Key words: ankylosing spondylitis, bioinformatics, differentially expressed genes, biomarkers

iR H B AR (ankylosing spondylitis, AS) J&—
Folt LA Al D 2 A FRBA ) JRAETE 1 B S e e
i, HRHIE NS I RRIZIPE 1, BEERRERERE, &
ARE B AL AR S RS, S ECEAERHE X3
RERERT . DR EMEA R EESZWAER A, AR R
1526 AN EL. ARBCT bk, B A I fE

DOI:10.20184/j.cnki.Issn1005-8478.11022A

SBULHE, RIRILBIRZ A 2:1 Y AS BYIRRE 2
PUER A, e HR st FER IR D 38 3 [) 4 4395 v P4
FI 00 HLA-B27 424 1L B A fie 2 2200 i A%
SUEINER 7, 5 AS BRI AL, AS
14 5 B BEBILA] 18 R g 4 dBin . HRT, AS 1 Gk AR
ih, YITIERIZIAIT AS IROFB, XS T

TEB R Wil LA A 507 1) i B B2, (LTS48 ) ganluok@126.com

*BIEEE 2H T, (B TE) cli301@foxmail.com

1131



H32EH 12
20244F 6 H

T LSRR S
Orthopedic Journal of China

Vol.32,No.12
Jun.2024

TR ER B, PARTIBCh RS . 158
IRI7 EERA TR TR 25 M B 7k, 2808
i IR LI AER = 0 DL, SREHS T
AN E N H 5 2 A

AL RATRIT AS B F-HLl, A ERIZRAY AR
KRS FITRERT RS . A R A — T TR sg
MeER, B HTHEAUWE N TR, X EYefE Bikts
Pt AR LR oA Y, JU AR R PR 2 2 A 1
A GUR B 1, RIS  ARANE H BEA
MIETE, AT H T RIB A DIRERS B . TEAJEBN
RIWEsE, A By A O R R A A
AWEFELL AS £ 4 5G9 M58 A ik PRLES R S IS8 X
4, FIRIEYIE B2 Mok i vk 25 5 IR 26 . (dif-
ferentially expressed genes, DEGs ), [FH X} DEGs #£47
DIRE R LA B AT, BSOS SE N B EE -
HHMHEAEN (protein—protein interaction, PPI) ¥
%, BV AS 5L

1 #MR5FE

L1 2k

M GEO % i J&  (https://www.ncbi.nlm.nih.gov/
gds) T KT AS By I HE B 50dE GSE41038 Al
GSE39340, “F- 5 3C 1439 GPL68S3 . GPLIOSSS.
GSE41038 Hdls 4R A9 K 15 B3 EkEA, Horp 8 4
J&T AS RO EREFHRHEA, T8 TH LT
RMAERHIEF AL GSE39340 Bdl R ILu It
22 I BEREA, (045 5 6 AS FEAS . 7 5] OA FEAR
10 5] RA FEAS . ARSE 06 £ GSE41038 1 GSE39340
BARAE T 13 A0k BT AE R KO 2R REFAE RO
IR ZUREA R SE 0 e, 7 A B O R M Ag i T ZH 41
AR TR G T8 2 S UREASAE g b R A
1.2 JEPLES A RYALBE K DEGs (Y7t

FIH R EFHM (WA 4.2.4) XFFRBH T
TS . BOELL AR EAL B . FIHT “limma”
£ PR AS ZH SR B EAT T e S AL A B . T
%M R P<0.05, llogFCl=0.5, #F— % F] 1] “pheat-
map” “dplyr” “ggplot2” f " " 44|l DEGs [ F1
Kl
1.3 GO DIRg R KEGG {5 5@ # 43 i

R T it—2 T DEGs BAEH2= 2 (biological
process, BP) . 4ififi41 73 (cellular component, CC)
4y T 3168 (molecular function, MF) , 7 WF 5% {8
“clusterProfiler” fL#E1T T GO IHEH B, U

1132

“enrichment” W4T T KEGG il §&0#r, LLidk—4
K&K DEGs M RES 5 R B AE Y2l g . BCE BN
WSS P {H (false discovery rate, FDR) <0.05. fifi [
R HfY) “ggplot2” fun] MAkLh
1.4 PPI 28R Hub 5P A §i L

H TR A UK FERTT DEGs Z 18] (/A e
ABIFFER PR LA P R A R T R A% (search
tool for the retrieval of interacting genes, STRING ) #4J
T 2EFIEHE g PP, T e A AR A EAE
ATREPERYBI(E (458 0ME>0.7) o i Cytoscape (ki
A 3.10.1) AIARAL PPL M2 45 L, fdi ] Cytoscape
A3 MCODE $2H¢ PPI 4 4% r i 5 22 AR R 4% 5]
AR e AR R . (1 CytoHubba {43153 85 1
AR L, R &K O PE (maximum
clique centrality, MCC) B ¥ 0 8 AT 10 ASHX 2 H
Al
1.5 ROC fihk

J T PR SRR G AS IS WI A, A A
HH RIBEF MR “pROCT 221X TAEFFE M
2§ (receiver operating characteristic, ROC) Jf 115 il
2L N (area under the curve, AUC) {H, {#iff “Gg-
plot2” A Tt n AL .
1.6 Gt #irik

K R BAHATG I E0Mr, P<0.05 25
giit e Lo

2.1 PRI A A

PRI JEDRES F B (PR AR R R A1 — 3
PR FEARBIE G AT T —2Hr, TTHMR.

2.2 ZESILREE

A BIESE GSE41038 1 GSE39340 #1724tk
ROV AR EAL AL FRS , RAR T 433 P2ERAE, Horp
276 AL LIE, 157 AEFE M. rg 25 53R A
Kl EZER (K 1a), B 10 A4S F 3R 38 5L P
ElZFoR (K 1b),

23 GO UIRETER:

GO B HEMT AR B fEEY il 7 )2m
DEGs 32 %2 & 42 T AN MUK B9 1 [ 4 . P& B
BT 4HHSTSE A I A S AR (| 2) 5 TE4RAR
Ay 2T DEGs 2L TAMINER . fEsbX . 4
MIAMEIBRAFLL 435 AE5r T DIREJZ 10 DEGs R Z EET
WS A LF4ELs A . AiAMERES sy . A KT



R EH 124 T EBIEAME Vol.32,No.12
202446 H Orthopedic Journal of China Jun.2024
LEESEIIRE.

~log10(P.Value)

5

change
© doen
stable

® w

Bl 1. ZRFEFEE, la: AS BHE S HEHE
B IERR G IEE 22 R RN A A

®

ADH1B
ADIPOQ
FGFBP2

TSNARE1
. BPIFB4
CDH15
MMP3
APOBEC3A
MMP1
CD300LF

SLC2A5
ccL19

ITGAL
CXCR4 @

R 2R ARIRFEN BN E, AR EIEIER, EEAERTIREER; 1b: AS &

Figure 1. Differential gene screening. 1a: Volcano map of differentially expressed genes between AS patients and healthy volunteers, with

red representing up—regulated genes and blue representing down—regulated genes; 1b: Heat maps of differentially expressed genes in AS

patients and healthy volunteers.
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Figure 2. GO enrichment analysis of DEGs between AS and

normal groups.
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Figure 3. Top 10 genes in degree score from CytoHubba.
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Table 1. Top 10 key hub genes in DEGs between AS and Normal groups
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Figure 4. ROC curves and AUC values for the 10 hub gene diagnostic model.
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