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Abstract

Objective: This paper aims to screen the core genes of mesenchymal stem cells in ankylosing
spondylitis (AS) by bioinformatics and explore its mechanism. Methods: The AS transcription pro-
file data were obtained from the GEO database and the differential gene analysis was performed
using R language. The gene ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes
(KEGG) enrichment analysis of the differential genes were performed using R software. The pro-
tein-protein interaction (PPI) network was constructed by STRING online database and Cytoscape
software, and the hub genes were screened. Finally, the correlation analysis of the expression lev-
el of Hub genes was performed using R software. Results: A total of 101 differentially expressed
genes (DEGs) were obtained by R software DEG analysis, including 55 up-regulated genes and 46
down-regulated genes. GO analysis mainly involves multi-biological reproduction, multi-cellular
biological processes, PIRNA metabolic processes, immune responses, etc. KEGG analysis mainly
involved the PI3K-Akt signaling pathway. The top 10 Hub genes were ZIC1, EN1, TBX15, PITX2,
PSG3, PSG4, PSG6, CPE, HOXC8 and MAP2, and there was a positive correlation between their ex-
pression. Conclusion: DEGs and Hub genes may play an important role in the occurrence and de-
velopment of AS, mainly related to inflammatory response, bone metabolism, chondrocyte proli-
feration and differentiation.
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1. 5|

58 BV A 4 (Ankylosing Spondylitis, AS)/2 —Fig 1. BEATVER RAEESR, % R SCE AT
KT, HAPRBFE L . BT Rerans, BT RmEoRE R, FREEABIFHEHIL]. AS
B R A e AE 2, P BB R R R — N EE MR R . K2 90%1) AS B #5Hr —Fp
BAEFRCYIFR A HLA-B27 HUE, — RN HLA-B27 iR al GE@a S 40 iy i IR ME DR ZS &, 3%
TERIERG, FERIERPAIELRI[2], SRTACE D HEET ZARC I N R BN AS. RI% RGN
SRS AS BRI, AS BRI RG] 51 A B H LU A R s, B EURIE I N R ZH 25
o BEFURIA[3], HAEANBAN JERE S 5T 7 AR R T 2 3 BOCTT MR 8% (1) SORE AR 4], S0 X7 1)k
JEE 1K AT IR SRE A R PR TG A AT S SE A 0 BRVRETEG, 3k — 28 R S E S S ANAH A% [5].  H T AS BIVRYT
FERGEMER AR RRE R ST T EE, SUERA .

AR, A7 T4 (Mesenchymal Stem Cells, MSCs)7E VA7 8- R J T I H T BRI 17,
HABREHMZ R MMOERSZE T T2 00E, Bl LA ML R SRR =18 2], WEks. fei
HRFERLZE[6]. AHFFE Al FH 3 K 6 1k 45 A % 1 (gene expression omnibus, GEO)H [ AS iK1t i #
AR N, B HAME B ¥T7E, BT 5950 AH OC 1) 22 5 Kk 2L [F] (differentially expressed
genes, DEGs)Fl#Z 0o (Hub)JE (A, FFPPAIX A% DR 5 AS SCIME, BRN T il AS &mbLEI, 8 AS 1
TR AVE T B AR B L AN i
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2. 5 HZE
2.1 BimiER

7£ GEO ##% % (https://www.ncbi.nlm.nih.gov/geo/) 11 4% “ankylosing spondylitis” , 7 3¢5 3 A 3
FIEH AR GSEL34290. ZIE FIE KR RIET GPL570 T, A5 6 MEFAFEAR, 2RI 7 IEH X
FR A AN B A A R A O K, 35 3 RANER 7 R B 75 5 JU1 1) 1) 7 o 400 o P % % 1 50

2.2. DEGs B9fi%

T R A (AR 4.2, 1)K 55 B £ Hh 1 BR%EE 1D A4k, FIA limma 034847 22 55 28 R 40 #r . 8 logFC >
1, P<0.05 A%k DEG, f#H ggplot2 Al pheatmap £ 45 &l M4k .

2.3. DEGs IE&E S 17

FH R B clusterProfiler X} % 5 3L R AT 3 IR (GO) ThRE . HEP R S5 R A /B4
(KEGG)EHEWT, R RLeH NHIRE.
2.4. PP| MEH#E & Hub EE ik

# DEGs § A\ STRING 7E£¥#i %, % & Organism Jy “Homosapiens” , #4785 [ AH HAF FH W 4% 5%
%, JFiET Cytoscape 3.9.1 B 4E4:H PPI W& B . F£4# F CytoHubba 44k PPI W45 (X 15 A

2.5. Hub EHEEkHE X4 54
i R #A4H Pearson AHIC /T 77325 10 AN A 38 R (1) 3R /K ST AT AH R TR 0 s R4l AH S 23
DIRDASE
3. FR
3.1. DEGs RiE 94

2 R At DEGs 70 #5135 101 M2 AL, Hor 55 A~ BiEER], 46 A~ R . DEGs kb
K1 R, Atdors RRER, SRR TR REWE 2 o, SRR DEG BE MK,
SRR AS H 5 IR XS IR AL DEGs A B iy 2= 7k .

3.2. DEGs BE S TEER

GO ‘& H 5 # B E i 72 (Biological Process, BP). 4 il 2H % (Cell Component, CC). 73T Z & (Molecular
Function, MF) =#2r 41k, R B H15%5]: DEGs 1B K LAV ELFE, LAY FfE, PIRNA
Rt A, AR IR RIS 5 % O N, 20 PR ok o3 BERE B 21 RG B B R AR S e )
BN 3). KEGG &4k 1] DEGs B 540 MNER - ZAREAE, & A5 MR, iR
VG, HARBE RS E % EEW L PIBK-AKt 15 5K (1 4] 4) .

3.3. PP ML R ARAE R 5717

4 101 2% 5 AL RIS Cytoscape 3.9.1 B4 2 72 s 5k R B pli 2 1 T ARAE H OR RN 8 (] 5), 4%
B3kt 35 MR, 30 4514, f#HH CytoHubba J#Fi % 2IHT 10 MXZI(Hub) LA, BlaiRiRlR
# MCC &1k, s MCC EHEF KK N: ZIC1. EN1. TBX15. PITX2. PSG3. PSG4. PSG6. CPE.
HOXC8. MAP2 (f1/5 6), H: ZIC1. HOXC8. CPE. MAP2 & T i, H A A NREERE.
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Figure 2. DEGs heat map
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Figure 3. GO enrichment analysis of DEGs
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Figure 4. KEGG enrichment analysis of DEGs
4. DEG Ky KEGG E&E S #T

DOI: 10.12677/tcm.2023.1210429 2863 HRE 2


https://doi.org/10.12677/tcm.2023.1210429

R, ZfF

COL4A5 MAP2
HOXC8 COL18A1 PSGé

EFNAS5 TENmMz ~ CD200 "
‘ PSG4

Figure 5. PPI network diagram of DEGs
[ 5. DEGs #J PPI [4&[E]

MAP2

HOXC8

Figure 6. Hub genes in PPI network
6. PPI P4& Y Hub £ [H

0.8
0.6
04

0.2

Figure 7. Bitmap of correlation analysis between 10 Hub genes
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3.4. Hub ZFE X454

# 10 MXRAFEF (ZICL. EN1. TBX15. PITX2. PSG3. PSG4. PSG6. CPE. HOXC8. MAP2)#
AR HEAT A SRR AT (] 7)), RN ZL 653 ) R IEAH G AR DG . DF BT ARBR O, AHOC RGBS, .
ZERFRM, 10 MR R R I 2 MAFTE EA G
4. ¥1ig

SREVEREFERJE TR CBR T Jul, hEFINAHONARRERRSE 2R, KRS 2R ERA K &
JRiEE . IHERE. R, dEY RS, @ h TSR0 R, SMNEXIERAESE, FEAMmE
1T, 4B, SUERBHENSCHT M RAEM & BG4 [7]. hEBST L E LA/ GWIRIT . R
SRR, PR, PR AL AR S AP A Z5(NSAIDs) . BiAAF . AEMHIFI R EIG ST . N T E
) AS B, TREHR EHAT FARIIT, WO BB TR W75 T4 (MSCs) & — K2 fig T4
M, FTCAAMENZ RN, MSCs fEAA TAEMFAEE b BAA T 2 MNHRTR . kEf R
S5 EIR MSCs HAAVEIEIIAYT AS IIREZI[8], WIRERCH—FhHT AT Skl . BEFLRIA[9], MSCs B A
rag. AT MALUEERIThEe, T LLEE ZFMALHRIERITE- . MSCs B A& 2 Pt & 11
REJ), AFERALAE KR 1B (TGF-R)RIT- P F-y (IFN-)Z5[10], X LT % K1 A7 1E e 0545 R A ) 98
SRR AR, FED JEN B A R [11] [12], AR AS 38 AEREIR . I H MSCs Bef% i 15 e R
gr, MR AN VR ARG, BRI S S B SR, G W DAY e A M AR D R, (R g
i 52 A EE SZ[13] o MEAh MSCs HI 440 i D e vT DA k30 FIE 2R MBS R4, e AS i & T3
AR A [14]

AW GEO Hdi k1S 3 4 AS BE 4l 3 4 IEHE X IRAL MR E R, FIAHEME RS0
Mr AS IFERX AL, it R #F DEG 70 #r#3%] 101 /4> DEGs, Hrf B3R 55 4, NiEIER 46 4.
SRJG % DEGs #— T GO Ml KEGG E# 0 #1, GO /#r i Rk DEGs LE ¥ Ik 2 AW St ie, 24
MY AR, PIRNA AR, SR RIS s OB 40 M E i R B 2>+, #E &R S 40
RIS AS S — P8 L JRE BN, JERE N5 25 S A0 B 1) SR AE AN TR AL, T RS e 2 4
M) AR PIRNA TEAEW) R bt B B S R R 3 S RO BRE D, Jl I S e I s AS JEFE s AR
KYNML e R G ) EEAIMETY, S50 R RNV AR RN . R KEGG EHEN 4R En,
DEGs S4HMuAN LR - S2AAAH FLAE FH o 25 357 A AT AT o o e SO0 A5 0 5 o LA B JHL At SR 008 B i 5 e Bk
Pl. Ak, DEGsiEXE S5 T PISK-Akt {5 5l . PISK-AKt {55l B 7E 2 0 oh RE AN A= B 72 b 7y
HEZMO, RS WME. LR SRE RIS £ AS 1, PIBK-Akt 15 518 2% 7 oS 595
oI R A IR SR B UIAR DG o BF LR BI[15], AS M3 1 S s i b PISK-AKt 155 38 B G M 0, S BUIE
SNE 3 P o IX R BRI SR A R (PR ARG N S A IR AN S DR R X S S B T B
KATRVE M JOERI7, IHREE AT B G4 . 74h, PISK-Akt 5 5B R tE S 5 7 7 Pl AR
VAR SORE R 7 1074 . WFFUERIA[16], 75 AS B3 IS 1T HCE 4, PI3K-Akt I8 F& s F B8O
RN o X LA AR [ B BTG AR A OGR4

N TR W 2 R B RIAE AS SOWHLEI R PR, Gl PPI 4%, i Hub B, FExEed]
(R 2232 7K REAT A MR 20T « F7i1% 4531 ZICL. EN1. TBX15. PITX2. PSG3. PSG4. PSG6. CPE. HOXCS8.
MAP2 %5 Hub 3£, Hr ZIC1. EN1. TBX15. PITX2. PSG3 ff] MMC f{fifixfs: CPE 5 ZIC1 it
H iR, EN1. TBX15. PITX2 Fl PSG4 fHR IR 2, $R7RIXEE Hub FEA v] e AS EU i #% Hh & 5 3 B8k
PrEEF . ZICL (Zinc finger protein of the cerebellum 1)/ — ANl %K 7, J8 T ZIC Kk, fERIERE

DOI: 10.12677/tcm.2023.1210429 2865 HRE 2


https://doi.org/10.12677/tcm.2023.1210429

R, A4

R JG A0 Th e A3 R EEEH, @ A R AR 5%, maniE Kl fE[17]. zICL %
MNMHLZFSRE P RIE, SR DB BRI OFEREHE#8E. ZICL IEFHMITBRAEMS T REH
EEIEAER, B REEA RIS B R B, A R . KAMRIERS, ZICL 1)
RAFEER R GEFER . BN R I 0% A ¢, [F ZICL 7] DU MSCs Jei 4t 734k, IF
Z5E8KENEBAELIE[18]. ZICL 5 AS KREY], HHFRM[19], AS EEKIFME AT H L h
ZICL WFRIE/KFRET R, XKW ZICL HmRIE S AS IR AEFI SRR RN S ARG, ] geidd i/
P38 9 RE IR SN B B A SRS I 5

EN1 (engrailed homeobox 1):& —Fh# sk K1, £ EAEFBEF /N R, 77 L2t MSCs [m) #4142 4H g
WA, HSE5MAE RGN E MEAE[20]. PHRERE, ENL EE M B 31R E ook 2 O E
R, BRSPS, SR REE . KARTES . ENL R 8 Rk 58 RS
FERH DRI (1) R TR A %o ENL I SR IE W] DA 58 R DR 7°= AR R0 SRE ISR IN R o 3% 28 98 JiF
IO G BT R AR B SORE AT, R A FEAS IR E[21]. 14, ENL S5 T 568K 8 A AR
T, WEFURIL, ENL AT DL 4R G A oAk, R B B 0 TR BORE R RS . 7E AS 1, ENL
(10 5 R TA T B8 BRSO MG A R TR AN, 2B R DG K AR [22] . TBX15 (T-box 15),
PITX2 (Pituitary homeobox 2) Al 4EFF AN AR DI REFI A ZURR S . —H ILF S 5B R S ARIE, mgl
MK, RIS 500 AR E ST RR23]. R RN AR RGO TR AS (R B
fIE, TBX15. PITX2 W] G i ik 1 15 A SGJE R (1) 3R IA RS2 40 S BE . e TR B B E S 1812 2 5 AS
PRELL . dh4h, BATTLE MSCs [HCE FIG T A R B DCBEE T . R 7L R IA[24], TBX15 AT LAE i
MSCs [ 5 4 AN g i 4 B i) oAk, 52 550l MR T Z kK § FiE 5.

CPE (Carboxypeptidase E)j&—F Aot P E 1, AU 7 ORE R 5 R4 22 BRI & ORI AL B R vp R
FEAERI[25]. HETMICEELUEIE R CPE 5 ZICL BIAH G, HEM ZICL o] seidd 4% CPE M gtk
SN CPE MIFRIA/KE, #EMsEma 2 i & in T, L guMmg . e FIE & i, XL
FEATRES AS MR EA O RIE R BLAE AS HIR A HP S 2 8 2L 1E I, CPE A1 ZICL ¥ m] 4% 28 0E H 1,
A] L[RRS4 N A B B ISR NS S AS IR AERUKRE . PITX2 #i1 PSG4. EN1 F1 TBX15
W0 ELEEUEAE R A OGN, (AR E AT a5, 0 0 A1 T 3 I 5 0 e 92 A 70 R 8 R S N A5 i A4 ]
B2 5 AS R AR K E . 46, ZICL.ENL Al TBX15 7£ MSCs (1) 43 A A Th RE 1 43 h 19 % 4% =5 B4R I [ 26],
X B 5 K7 ] LA MSCs (1230 RE IR0 A0 7 ), 520 BATT 201 BUR sE A0 B R Y 1 e

25 LATi& , DEGs Ml Hub BRI W BETE AS [ AR vh R AEAG S BRI, 32 45 SO0 R BT, B A4S
B AN G T LA DG . (AR RAZAE — 2 R IR, AT R A M1E BRI B e S 5m
(R ORIRPE IR B = B OB T U, 0 e ik — 2 R SRt 7 Rl PR 1258 ok B LA R LA
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