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Bioinformatics Screening of Key Genes and Candidate Therapeutic Drugs of Osteoarthritis
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Shihezi University , Shihezi 832000, China)

[ Abstract | Objective; To explore the key genes and potential therapeutic drugs for osteoarthritis ( OA)
by bioinformatics. Method: The microarray data GSE55235 was downloaded from the data platform of gene
expression omnibus ( GEO) and the differentially expressed genes were screened by R language software (3.5.0).
Then, the differentially expressed genes were subjected to gene ontology (GO) enrichment analysis and Kyoto
encyclopedia of genes and genomes (KEGG) signaling pathway analysis with David online database. The protein-
protein interaction was analyzed by String 10.5 online database and visual editing was analyzed by Cytoscape
v3. 6.1 software. Subnetwork module analysis was utilized by MCODE plugin to screen the core genes in the
process of OA. Finally, small molecule drugs with potential treatment for OA were analyzed by connectivity map
(CMap) database. Result: A total of 556 differentially expressed genes were screened, among which 252 were
up-regulated and 304 were down-regulated. These genes were mainly involved in extracellular matrix ( ECM )

organization, inflammatory response, cell adhesion, immune response, collagen binding, etc. The analysis of

[WFEA#A] 20180913 (002)

[E€TH] E%Q?ﬁﬂ%%ﬁ:rm5(81660374,81760404)

[%&— 1’E%] b, 6 B A L, T 6T B DT AT, E-mail :943611477@ qq. com

[BEEE]  © L4l , 282, TEEM, NF B R BRHRIFF , Tel :0993-2859427 , E-mail ; wwsmc2002@ sina. com

- 189 -



525 BH 9 REXEGFFERE Vol. 25,No.9
2019 45 A Chinese Journal of Experimental Traditional Medical Formulae May,2019
KEGG pathway showed that differential genes were mainly involved in ECM-receptor interaction,

phosphatidylinositol 3 kinase-protein kinase B ( PI3K/Akt) signaling pathway and osteoclast differentiation. Some
genes, such as interleukin-6 (IL-6), JUN, vascular endothelial growth factor « ( VEGFA), FOS, MYC and
early growth response gene-1 (EGR-1), activating transcription factor-3 ( ATF-3), playing critical role in the
process of OA were identified by protein-protein interaction. Some potential small molecular drugs for the treatment
of OA have also been screened, such as lycorine and anisomycin. Conclusion: The selected key genes may be
targets for the diagnosis of OA or potential targets for the treatment of OA, and the selected small molecular drugs

can be developed as the key drugs for the treatment of OA.
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Fig.3 GO functional analysis and significantly participated KEGG pathways of differentially expressed genes in OA

XA A YR X OA JEH 3k BT o mAE Y+
il
3 it
OA = %23 B Ay & 77 1 B JC B M 46 0, H & W
HEMPEEA G, KW BEXN TR 2 NE
FEAE A 3 BRI RS AR & OA & B 1 3 AL
Z— L R G B R T L R, B
12 e S Y AR B A A
2 15 9 3k R v 114 S R TR 90 T R 1 2 2
DIRE R R P B I 6 T HS B E 2 R R
YA B 25wt k& B R X
AW 5 o GEO B s R AR OC W I
GSES55235 Jth i i 8 ik 2B W 15 B2 04T 22 7 B A
FIR N, e H 556 22 AL, Horp 252 AN SE
7E OA R ik i ,304 D IERTE OA KA T,
XF 25 SR H#EAT GO TRk w4 40 AT, i 26 22 N
FES 5 UM A LT R 4 A R R R R A
AR o DG O R B B ERCE FR A i A R T
R 20 L D A B 1 22 R s A i A 3 ST
() 2 By o TF R R A M A B T R i Ak T
- 192 -

=3

AV, Y R R IA ZK L, P AT R, k2 3
OA KA . KEGG i f# 43 # A B3k 26 2% S JEH
P2 5 PI3K/ Akt {5538 F& A1 40 1 43 £k S 4t i oh
SZ A EAE ] . PI3K/ Akt {5 5 38 % X 20 10 i) 38 5
T RAAEENREYEN, EF X TR LKL
kR RE — & EM, A5 k3 PI3K/
Akt G5 @ B AEM ST AL R RL R
UL AN BESE R W] PIBK/AKL 5 SO % B
T B AN T R R AR R T 32 R G
K F-6 (TRAF-6 ) o] L4 i PI3K/ Akt {55 38 K #17
H A R T R E T R TR
B AL 5 561 FOE R AR ST . BRI A, K& 2
S B DR e AR B 40 A A BR S AE EAE O, dn A
Ji o, (COL3A1), VA JH o (COL5A) 1, COL5A2,
EAEE R o (LAMA) 2, LAMA4, [ i o
(COLIA)2 F1 COLIAL 4§, ok 6 ] 3R 3k 7 % $& R
OA KR frh &4 T AN AN L TR i) E B F M o

J T WESE OA KA o F AL, 28 5 0 25 S A
PR 24T 25 11 18] 43 D 28 3 A, 38 2ok 3 Fb 53 B 3145 B2
fH > 11 Ay 3 R, B fe K | A0 /9 25 )43 51 R



25 55 oM FEXEAFERE Vol.25,No. 9
2019 4£ 5 H Chinese Journal of Experimental Traditional Medical Formulae May,2019

=T o o
583 o e Rheumatoid arthriis [ Leishmaniasis
| ! Ers g5 5 TNF siEnaIi_ngp_athway & HTLWV-linfection
=35 S @ I PI3K-Akt signaling pathway [ Osteoclast differentiation
-2 3 EPha?osome o ElSta&honcoccus_ aureus infection
I Viral myocarditis Il ECM-receptor interaction

4 OA ZRERE KEGG @A REMER FHER
Fig.4 KEGG pathway analysis of differentially expressed genes in OA and genes in corresponding pathways

AR 2SRRGB L = 11 (Y22 57 SR IR 5 2160 B A 3 JEE (B R
ES OAz=REEDEAREEEAMEDNT

Fig.5 Protein-protein interaction networks of differentially expressed genes in OA

- 193 -



5525 5 9 W PEXEAFFERE Vol. 25,No. 9
2019 £ 5 Chinese Journal of Experimental Traditional Medical Formulae May,2019

E6 OAzZzREEZAMNEHNTFRESN(EE 4 MER)
Fig.6 Sub-module analysis of protein-protein interaction networks

of differentially expressed genes in OA ( including 4 modules)
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