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Bioinformatics analysis of TNF-a-induced osteoarthritis cell model
through microarray analysis of gene expression profiles
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[ Abstract]  Objective Osteoarthritis (OA) is the most common type of degenerative chronic joint disease, but
the exact genetic mechanisms are still unclear. The aim of this study was to analyze the gene expression profile in an OA
cell model detected using a gene chip, and to provide a biological basis for the pathogenesis of OA. Methods Primary
mouse chondrocytes were isolated using trypsin combined with collagenase, and the cells were incubated with 50 ng/mL
TNF-a for 24 h. Total RNA was extracted from the harvested cells for gene chip detection to identify differentially expressed
genes (DEGs). A fold change (FC) greater than two and P<0. 01 were the conditions required for each DEG. Biological

information software was used to conduct gene ontology (GO) and KEGG pathway annotation analysis of DEGs. Results
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After TNF-a treatment, a total of 8096 up-regulated DEGs and 6413 down-regulated DEGs were identified, including genes

that are known to be associated with OA, such as matrix metalloproteinase, inflammatory factors, and apoptosis-related and

osteoblast-related genes. In addition, Olfmll and other olfactomedin superfamily members, Nfl1 and other previously

unreported genes related to OA, were also found. In particular, abnormal expression of a large number of genes related to

cytochrome C superfamily members was found, suggesting that mitochondria-related functional genes and signaling pathways

may be significantly associated with OA. Conclusions The changes in the gene expression profile in a TNF-a induced OA

chondrocyte model at the level of the transcriptome are datected in this study, providing new insights into the pathogenesis

of OA.
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Figure 3 The top 35 GO terms of differentially expressed genes between the groups C and T
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Table 1 The top 10 significantly down-regulated genes between the groups C and T

B G FERF S FEH 2K FRE AR PE
Genbank accession number Gene symbol Gene name Fold change P-value
NM_008772 P2ryl Purinergic receptor P2Y, G-protein coupled 1 850. 25 3. 75E-09
NM_010218 Fix1 Four jointed box 1 ( Drosophila) 768.73 4.03E-11
NM_198703 Wnkl WNK lysine deficient protein kinase 1 572.10 2. 13E-06
NM_011602 Tinl Talin 1 563.25 2. 17E-08
NM_010688 Laspl LIM and SH3 protein 1 408. 40 1. 96E-07
NM_009787 Pdiad Protein disulfide isomerase associated 4 399.70 2.28E-09
NM_008933 Prm2 Protamine 2 395.35 1. 22E-07
NM_146759 Olfr214 Olfactory receptor 214 365. 00 9. 15E-10
NM_178931 Tufisf14 Tumor necrosis factor receptor superf'amily, 152, 66 1 21E-06
Member 14 (herpesvirus entry mediator)
NM_170756 Spata2 Spermatogenesis associated 2 292. 84 6. 52E-08
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F2 THY CHHT 10 PFRIK B2 5 RIKEEH
Table 2 The top 10 most significantly up-regulated genes between the groups C and T

=
G EIRERS ST RSN P
sumber Gene symbol Gene name Fold change P-value
XM_003688772 Dnahcl4 Dynein, axonemal, heavy chain 14 120. 15 4.75E-08
NM_001033270 Slc4al Solute carrier family 4, sodium bicarbonate cotransporter, member 7 111.70 5.35E-10
NM_203320 Cxcl3 Chemokine ( C-X-C motif) ligand 3 108. 80 1. 03E-08
NM_011246 Rasgrpl RAS guanyl releasing protein 1 106. 28 8. 59E-08
NM_001083890 Spata31dlec Spermatogenesis associated 31 subfamily D, member 1C 98.99 3. 27E-06
NM_177899 Zfp866 Zinc finger protein 866 93.25 3.61E-09
NM_008361 11b Interleukin 1 beta 86.02 4. 60E-09
NM_010897 Nf1 Neurofibromatosis 1 74.97 5.17E-10
NM_ 011990 SleTall Solute carrier family 7 ( cationic amino acid transporter, 7416 1 37E-09
y+ system) , member 11
NM_009140 Cxcl2 Chemokine (C-X-C motif) ligand 2 68. 58 2. 42E-05
R 3 TNF-o FF0 OA FHIOCKE R B
Table 3 TNF-a-induced genes associated with OA in the current study
=
KDY s s BRI P
number Gene symbol Gene name Fold change P-value
NM_008372 17r Interleukin 7 receptor 10.25 1 3. 15E-08
NM_031168 1l6 Interleukin 6 5.59 1 7.51E-08
NM_010552 1N7a Interleukin 17 A 5.41 1 1. 94E-05
NM_008373 19 Interleukin 9 4.72 1 1. 22E-05
NM_008353 1112rb1 Interleukin 12 receptor, beta 1 4.66 1 5. 96E-08
NM_010548 110 Interleukin 10 4.46 1 5. 87E-10
AF235006 1124 Interleukin 24 3.52 1 4. 78E-05
NM_010743 11rl1 Interleukin 1 receptor-like 1 2.87 1 7. 14E-05
NM_013599 Mmp9 Matrix metallopeptidase 9 12.371 5. 90E-10
NM_008605 Mmp12 Matrix metallopeptidase 12 18.55 ] 1. 05E-06
NM_010809 Mmp3 Matrix metallopeptidase 3 3.10 | 9. 18E-08
NM_021412 Mmp19 Matrix metallopeptidase 19 2.69 | 1. 72E-08
NM_032007 Mmplb Matrix metallopeptidase 1b (interstitial collagenase ) 4.13 | 8. 27E-07
NM_019471 Mmp10 Matrix metallopeptidase 10 3.50 | 2. 85E-07
NM_007808 Cycs Cytochrome ¢, somatic 2.61 1 2.27E-09
NM_025567 Cycl Cytochrome c-1 3.10 1 1. 77E-08
NM_001039049 Cox8¢ Cytochrome ¢ oxidase subunit VIlIe 5.44 1 3. 71E-05
NM_025461 Cox16 Cytochrome ¢ oxidase assembly protein 16 2.84 1 1. 34E-07
AK131579 Cox3 Cytochrome ¢ oxidase subunit III 9.78 1 1. 49E-09
NM_009945 CoxTa2 Cytochrome ¢ oxidase subunit VIIa 2 8.54 1 3.26E-11
NM_197980 Cox19 Cytochrome ¢ oxidase assembly protein 19 2.57 1 9. 33E-08
NM_183405 Cox6b2 Cytochrome ¢ oxidase subunit VIb polypeptide 2 8.37 1 2. 87E-10
NM_199008 Cox11 Cytochrome ¢ oxidase assembly protein 11 2.62 1 1. 43E-07
NM_007749 CoxTc Cytochrome ¢ oxidase subunit VIIe 2.40 1 4. 98E-03
AK165865 COoX1 Cytochrome ¢ oxidase subunit I 2.39 1 3.27E-07
NM_007749 CoxTc Cytochrome ¢ oxidase subunit VIIc 16.211 3. 63E-09
NM_001017429 Cox17 Cytochrome ¢ oxidase assembly protein 17 20.97 1 9. 45E-05
NM_007750 Cox8a Cytochrome ¢ oxidase subunit VIIIa 2.72 1 8. 43E-09
NM_025628 Cox6b1 Cytochrome ¢ oxidase, subunit VIb polypeptide 1 6.67 1 3. 16E-08
NM_053091 Cox4i2 Cytochrome ¢ oxidase subunit IV isoform 2 10.53 1 2.45E-09
NM_197979 Uger10 Ubiquinol-cytochrome ¢ reductase, complex III subunit X 4.75 1 6. 61E-09
NM_001163456 Cox18 Cytochrome ¢ oxidase assembly protein 18 2.73 1 3. 35E-06

T T FR TS C UL, R RIS L, | 308 TALS C 4L, EHRB T,

Note. Compared with the group C, T and | indicate up-regulation and down-regulation of gene expression in the group T, respectively.
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Figure 5 Verification of microarray data through gPCR
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