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Abstract

To explore the differences, key genes and signaling pathways related to osteoarthritis by analyz-
ing the gene chip data related to osteoarthritis in GEO database. Methods: Bioinformatics analysis
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method was used to download human OA related datasets GSE16464 and GSE169077 from GEO
database. Perl language, R language, R software and Rstudio software were used to analyze the
differential expression of genes, functional annotation, etc., and the GSE117999 dataset was used
for verification. Results: A total of 108 differentially expressed genes were screened, of which 34
were up-regulated and 74 were down-regulated. ABCA6 and AOX1 were key genes. The pathway
level is mainly related to circadian rhythm, ECM-receptor interaction, and p53 signaling pathway.
Conclusion : A variety of pathways are involved in the pathogenesis of osteoarthritis, and the key
genes ABCA6 and AOX1 play an important role in the pathogenesis of osteoarthritis.
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1. 5|15

B KT 4 (Osteoarthritis, OA)Z —M ™ & faFH N K5 O RIS N, BA SRR S
BRI A, BT RBURRZ —. Ja8iit, 2020 43R 40 % PLE ABER R RN 22.9%, AT
AER 6.541 L N[1]e BR T/ NGAHAN, BT RIS AP AW RIET m 1. 75 2010 FEABRE fH
WA, Bk RAE 291 g hHEZ S 11 A72]. Bk, XORFATE DG ERALN S, OA Mk
JHLHIE 2, HEMERIIE, BT p KR IR G R T 2t S B B O R B AP b
TR FE R3] [4]. £ H R RSIRIT AREA RO pith, FAREBEMIMNIEL T, OA &Iz K
o TR, B XG0 B AR B A o AR IR R, 2R 0sE, Wk OA
55 Il B R AR YIAR S SOOI B s B[S]. B B R A 55 BN X R, 1]
BRI R R EE R . SR A FUKFAHER R, AT DIReE 4 FrfERE M 20@ e 50, 7EAE an Rl
iR A5 BEE 6] AN T H AEYME B BT 897776 GEO (Gene Expression Omnibus, GEO) %4 /2
OA HBFHMIIEFE i AT Z R E RN, 7 OA MOCIEHF MG Tid@ g LLAER, ik SR, i3
— BRI OA K73 T o

2. AREH®
2.1. & GEO HiEE

GEO %4 f## (http://www.ncbi.nlm.nih.gov/geo) & — N A IR B BHE FE, 60 AR P AR
ity T R AL . AT “osteoarthritis. arthritis” AFE A, N ARIERFIELIELE GSE16464.
GSE169077 1 GSE117999, 43 %5 GPL570. GPL96 fil GPL20844 V- & . OA 4 SUNSEH4L, JF OA 41
AR . T M REA S SN 17 4, OA BB AIMOAN IE % - E ARAEA 6 4, OA g X IEH Fl
R W IR S R AU AS 11 4. Bidi4E GSE117999 NIGIEAL, FEASE 24 4, AT AW
DI A HLEA LT OA iEHE B # A1 OA 4719 B e B I i 4141

2.2. EERIEALE
X B AR B A AT S AL R, DAl /D UG S iR 22, M SRt — B2 A I R
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PAWES I FE R FEAER) T GO KEGG % /0 #r, LA IR/ A FH ok R & TR S5 B8R E,
FRES . Perl 55 . Rstudio. Cytoscape 73 #1414 & DAVID (https://david.nciferf.gov/home.jsp) &5 7E 2k 75
Hr L E . A Perl i 5 B HIFX R H GPL570. GPL96 IV & IR AL AT HE RV, M HRE ID %44k
RNEERI AR A R BT i AT O B R U B A 2 A, R A — BT HeME, B R
&9 limmas sva GRS AN SR L AT A FFH— A0 BE, U805 SR AU IE J5 2Rk 7K P 1A%
TEACEIR .

23. THEERRIEER

M. Rstudio B AF % R & 5 A Limma. pheatmap 17 % 55 RIS ZE K7 1%, #1264 N: @ logFC =
1; @ P<0.05,

24. BERER S

2.4.1. GO M KEGG EE#7

FIF Rstudio #f4, MN# clusterProfiler. org.Hs.eg.db. enrichplot. ggplot2 £, #ATEHES. GO
Gy EEAE YR AR S AN T D RE 3 AN T TR FE DR R PR K D e AT i€ L. KEGG 43 Al
ST B0 R R PR ) LE A P b ) AR IS AL DA SO B R PR ) D RE I U1 B, 0 S DR A D R AT VA R AN 23 A
i th 5 OA A IE I

2.4.2. DO 1 GSEA EHSH
FIH Rstudio F 4, HN#X clusterProfilers org.Hs.eg.db. enrichplot. ggplot2. GSEABase. DOSE i,
AT E M. DO 20 #1225 3 R R IR AH GV - GSEA 32 B3 #5536 28 At HE 20 Hp BE DR AR 1) & 4R 34

2.5. TSR 2 BB A0 B 1 I8 E

FEN LA 2] 7 LASSO [EJ5F1 SVM-RFE 1777, JN#K glmnet. €1071. kernlab. caret £, X}
2R RIBFER 5y AT 3T, K WIF TR SRR, 455N OA IMRHER R . @il ingk pROC ¥
B ROC %k, 557 e RIKFE R AT HERAPE LU XS
2.6. WHFAZER SR ERFE

XTI UEZH GSE117999 i & AT R RV E B 4341, Rstudio HAFIN#EK ggpubr. limma. pROC 1,
SR I e 07 1) AR 35 DRR 56 0 4L 3 o A 28 B R0 ROC 2k (¥ 72 sk A7 o ke Lo
3. &R
3.1. ZERFRIAER

ILomE 108 N ERFILEER, Hrp 34 A i, 74 AT, WE L.
3.2. ERFTIEERSH

3.2.1. GO #1 KEGG 4R

GO BEH i FEAE LI R QA sy 2 FIhRe 3 HTHHHT. 4iRERW, OA TEAEYS IR
T -5 240 P K R Mk 0 SR RT A R S B O AR A I AR AR AR R IR TR, 40T ThBE 5 40 B A1 3k 5 45 4
By DUk SR M /R ATAEAE KR T HISE . KEGG s iR, OA 5ERTHER. ECM 524k I
p53 15 AR, Wk 1.
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Figure 1. Volcano map of differentially expressed genes

E 1. ERFEEEANLE

Table 1. GO functional annotation and KEGG pathway enrichment analysis results

52 1. GO RS XA KEGG BIREE N ITER

GO-term description Count P Value
GO-BP
GO0:0071229 cellular response to acid chemical 7 3.42E-07
G0:0071230 cellular response to amino acid stimulus 6 2.91E-06
GO0:0071496 cellular response to external stimulus 10 5.83E-06
GO-CC
GO0:0005583 fibrillar collagen trimer 5 2.66E—09
G0O:0098643 banded collagen fibril 5 2.66E-09
G0:0098644 complex of collagen trimers 5 8.50E-08
GO-MF
GO0:0005201 extracellular matrix structural constituent 11 2.93E-09
GO-0030020 extracellular matriz;t;tizt;rriln;?}tllstituent conferring 6 9.58F—08
GO0:0048407 platelet-derived growth factor binding 3 2.64E-05
KEGG pathway
hsa04974 Protein digestion and absorption 7 1.58E-05
hsa04512 ECM-receptor interaction 0.000645
hsa04115 p53 signaling pathway 4 0.002640
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3.2.2. DO 1 GSEA BEE S
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Figure 2. DO enrichment analysis: Diseases with major enrichment of differentially expressed genes
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Figure 3. GSEA enrichment analysis: Analysis of the trend of genes in the gene set in the sorted genes
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Figure 4. GSEA enrichment analysis: Analysis of the variation trend of genes in the gene set in the sorted genes
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it DO 73 ZE A RIA S A, RIUXEIEN 2 F RS, SRR, K 2(A). K 2(B).
GSEA M3 KA R S I EHEFPJE R o (AR AL %, SR B, WARAEAR OA b3 Rk WAL T4
FRaE i, EESHLLHES. IABRAE S AV, DNA 45 SRR BeE N FHutESa %, W
K35 EARAE OA HINRERYUK WAL T H P 2L K TR, SaMA AR SR MIEAMER IR EA .
PR RIS« AR APIE B I S5 R 2 ST O, LIRS 4.

3.3. FFAEEE MR ML IE

LASSO [EJHF1 SVM-RFE J7iEHUCER 3 #7 Ja 3L 1531 11 AMFAEZE R ADM, SLC7A8. FNDC4., AOX1
HIST2H2BE. CDI14. FUT4. MYL1. ENPP4. ABCA6. C8B, M4 FUT4 1 C8B %ik Lifl, H4ueHE
T, WL S(A)S E] S(B) o RFIESE R TE 22 5 3RIA JE R 1 ROC i 2SR UF SR , 4R A2 R 1 il 48 T TR AR E>0.9,
e =, AR 2.

Table 2. ROC curve analysis table of 11 characteristic genes

= 2. 11 MHEEER ROC Bk ok

Gene name AUC 95% CI
ABCAG6 0.976 0.875~1.000
ADM 1.000 1.000~1.000
AOX1 1.000 1.000~1.000
C8B 0.958 0.847~1.000
CD14 0.958 0.833~1.000
ENPP4 0.972 0.875~1.000
FNDC4 1.000 1.000~1.000
FUT4 1.000 1.000~1.000
HIST2H2BE 1.000 1.000~1.000
MYLI1 0.903 0.708~1.000
SLC7A8 1.000 1.000~1.000

11 11 11 11 10 9 9 9 10 9 7 6 4 3 2

Binomial Deviance
0.8 1.0 1.2 1.4

0.6
|

0.2
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£ >0.05, W& 6; £ ROC Bizkd, ABCAG6 ] AUC > 0.9, AOX1 HJ AUC > 0.7, H4&EK AUG /v
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Figure 5. Screening of characteristic genes
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Figure 6. Data set GSE117999 verifies characteristic genes
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Figure 7. Data set GSE117999 verifies characteristic genes
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4. #ig

P ORAT RAE N — P WS AT MO B, HOW R SRR 4. gEMa bR . Ol
FEMRRNE AP S5 A [ 7] [8]. AFRET, B AMMAIE BACE . /AR M ORFE-F14T, OA B 5l
PIRIAR TR T o, SECT BRI  IAT R R, R AT S M R T REREER . T SGTT R A A
RN B RSN L RS, EEF Tl B A AT TS EEAE . PR, LT
RS P 2 M R RN, AR EY R AR R R e L . TR, 2R
BB A R RS 5l OA EREP RIFETEH, OFEEERKIE, A BN XA S5
WO A A HASE[0] [10]. FATEIE AME B507E, ikt 108 NMEFRIAFERE Y, 34 KL L
W, 74 NRIBE TR, /£ OA I FEhilt EEAEH .

GO FHE M, OA YA FE T, 540X ER MY RN A FL R B SR A 5% . BRYEMI R 7T LA
MR ] BRI ZH AR R, IR SORE R TR, RAE OA KB, . ARk, 5 OA Mk
LT e IR BRI A 1A X R A 1T FES SAMAMNE R AR, BHECE s IR X 3
ALK W, REZIIFENIE, S SRE TSRV 5 FIhaedrin S stk
JREERE ST PSR R S NRATAE AR B ARG, R 4SBT /2 OA KA EE RN 2 —,
AT SE24H i 4785 S0 114 1 AL 7k B PS8 LE DR OGS B0 2 AR A AR 3 0 0 7 TG R LS b Ak, i/ IMRAT AR AR
KT AMEBER BB I A4 . KEGG 70 HT4s R OA 5ER T HHEEE . ECM 24 & p53 15 5 il
K. BRCTHERZ W RA N HEEA NG, BIEERTHREL SRR AR R E N, PEm™
HBEBULHE . FYEREAS . KM, FERA YA R AAE], HELOA 48, ECM 24 LUh 4 LA 57 s
RUAnA AN T, T B SISl . BANIE BN A SN B 1E % AR FS SR I S0 fe,  AREAR IR s,
Z 5 B BALE, AR RN ARRFREEEDEES 7, 25, BiEgiE s
WAT N, BFEMEEK. . T B S, I ECM SZRTE OA A h KA EH BAEH .
p53 (B9 MM RNAIEE EENE SR —, S5ENZMATES) . PS3 BB T PL5] It i
mRNA S RIE, Wi EmAn R TS, SlERapsEEsET. P53 rIA AN E W], S 54k E
RPN HBBEMBEE IR, WA, ZBHEIRE P53 25 miR-34a X} SIRT1/P53 15 50 B (1) B 3%
W, TR OA MIRAER I . PS3 R AT RH% 8T 4 BRI TR0 W, TR A L 2 R T AR A
OA MR R EEAER, ErEiEHIN R EZRENEZDIER, "Taex T 0A HARITIEM.

DO T R ERPIRAH R T, KINZERRILIEN Z 5 RALSMHN, LT R. FRES, &
LR ST —8. GSEA i R EW KA LI MA n 5IhRE, 4RE25 OA MKEMK. 3E OA
AR L & THF R RRH, EESNLEs). NIAMERAKE . GHIERICH . DNA 454
SRR R IR TSR G OA AR RISk AR T-HE P BRI T, 545 Ma 233 . & A A s i
IR RS PR ARSI I S5 R AL 22 B S5 %

LASSO [ElJHF1 SVM-RFE 77U ST fa A5 2] 11 AMFESEA, Hd ABCA6 f1 AOX1 7£4FE OA
M. OA AP ERMEREE, 5 O0A MXRKEY], nIERNKEIER. ABCOA JEHR & —Fhi i gnid
B, AZFER R IR S R 2 ATP 455 S(ABC) G R FUB SRR 51, i 20 i A1 IS RN 200 i PA) J82 32
BFNI>F o 1%IE R T] REAE B WA MR T 3s AR P~ R FEAE A3 i i 18 B & 1 . ABCOA 5
JE AR o R D), MR RN B B, wT CATIUH ABCAG AT RES S AN  IE R % I2 b #2101 [11] [12].
WFFER I, o S IE [ RS 2 B AR LA D%, B REAFIEB . BRI . B BN RE . B O R 5%
[13] [14] [15]c BRI RBMEAEFGE R SR FEAE S, 7T g & HE R &5 S A AE16] [17]. T
B R RAEN—Fh 5 AR ZELAH DSB8 40 IR [ A4 R Y CH25H-CYP7B1-RORo il i K17
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BRI AR AR A 16]. AOX1 N AREEAEE, &—MEARmIGIERE, & THERRE.
AOX1 W{EAN—FE &S 5ENAENERE, TES 5FFMEFE RN, XA EF A,
B XM AL EA LR, ROS RIS L, WIS 54T, i‘ﬁﬁ&/%m““[m] Ik4h,
AOX1 T RES SIETESAFRASIAT, 20 150 5 i 130 J5 = A B A A i B 2RI, 38 Uﬁ T
NADH SEEAE A H UL WA R 638 5 NO B4, JRTERR I B AR H o ljkt, i % Fp
BT BB R R OGN SRR T, E OA KA. BT RIEIER.

M2, ZMEHRS57T OA MRAERELRE, BATFHAYE BSE0 s, KWEAZERREHE
RIFNAHOCIE B, JLHZ ABCA6. AOX1 JE[K, WJHESE OA H-HAFNME HA Bk e v R ¥ B 24EH Eﬂ‘]ﬂilﬁj
S OA WK HERE, 9 OA 2 FHLRIBE FLiRft T 5 — &A%, SR, HuTHIR i AEre R, 2t
— LYl SIS AR R, 2 TSR R R BV IEALE, 9 OA 1 Lﬁ%ﬂ/ﬁf“w
TETEMTRNG o DMETF R AR MERIEIT ik, AT 808 2E OA MK JE

&5k
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