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A mitochondrial PCR gene chip based study on the pathogenesis of osteoarthritis

Pan Jian-ying, Shen Jun, Zhang Rong-kai, Li Zhi-fu, Cai Dao-zhang

Abstract

BACKGROUND: Chondrocytes play a significant role in repairing damaged cartilage tissue as well as in maintaining
the integrity of the cartilage. Mitochondria are involved in a large amount of biochemical processes, and mitochondrial
impairment has a closed relationship with cell apoptosis, senescence and pathological process of osteoarthritis.

OBJECTIVE: To detect the differential expression of mitochondrial genes by using gene chip based mitochondrial gene
analyses.

METHODS: Atrticular chondrocytes were collected from healthy people and osteoarthritis patients, then extracted and
cultured followed by RNA isolation and quality assessment, mRNA isolation and strand cDNA synthesis. After all,
real-time quantitative PCR was performed.

RESULTS AND CONCLUSION: Among 84 mitochondrial genes, 18 genes were unambiguously identified as
significantly altered in osteoarthritis: 15 of them (BBC3, BCL2, SLC25A37, etc.) were up-regulated at both fold changes
and fold regulation > 2, and three of them (CPT1B, SLC25A16, SLC25A24) were down-regulated at fold change < 0.5
and fold regulation < 2. The grouping of 18 functional genes is as follows: membrane polarization & potential: BCL2,
BCL2L1, TP53, UCP1, UCP3; mitochondrial transport: BCL2, BCL2L1, CPT1B, FXC1 (TIMM10B), MFN2, STARD3,
TP53, UCP1, UCP3; small molecule transport: SLC25A16, SLC25A2, SLC25A24, SLC25A31, SLC25A37; targeting
proteins to mitochondria: FXC1 (TIMM10B), MFN2; mitochondrion protein import: COX18, FXC1 (TIMM10B); inner
membrane translocation: FXC1 (TIMM10B), TIMM17B;
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mitochondrial fission & fusion: COX18, MFN2; mitochondrial localization: MFN2; apoptotic genes: BBC3, BCL2, BCL2L1,
SOD2, P53. These findings indicate that mitochondrial energy metabolism dysfunction occurs obviously in osteoarthritis

chondrocytes.

Pan JY, Shen J, Zhang RK, Li ZF, Cai DZ. A mitochondrial PCR gene chip based study on the pathogenesis of
osteoarthritis. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(46): 8575-8582.
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Table 1 Differential expression of mitochondrial genes

2ACt Fold Fold up- or

Symbol change Pvalue down-regulation

OA NC | OAINC OAINC
BBC3 4.7x10* 1.0x10* 4.63  0.003 4631
BCL2 35x10° 5.1x10* 6.79  0.000 6.791
BCL2L1 2.5x102 5.0x10° 497  0.016 4,971
COX18 3.4x10% 15x10* 220  0.011 2.201
CPT1B 1.9x10° 4.4x10° 042  0.008 -2.38
FXC1 51x10° 1.4x10° 3.68  0.015 3.681
MFN2 2.5x10° 6.4x10° 3.85  0.001 3.851
SLC25A16 6.0x10* 3.8x10° 0.16  0.045 -6.44)
SLC25A2  4.3x10* 6.4x10° 6.79  0.030 6.791
SLC25A24 6.8x10° 3.2x10° 0.21  0.038 -4.77]
SLC25A31 3.0x10“ 6.4x10° 4.66  0.001 4,661
SLC25A37 1.4x10" 1.1x10% 12,55  0.006 12.551
SOD2 15x10" 1.7x102 879  0.049 8.791
STARD3  4.3x10* 1.2x10* 3.68  0.026 3.681
TIMM17B  3.9x10° 7.3x10° 529  0.008 5.291
P53 2.9x10% 89x10° 328  0.047 3.281
uCP1 25x10* 6.4x10° 3.85  0.001 3.851
ucP3 25x10* 6.4x10° 3.85  0.001 3.851

t : up-regulation; | : down-regulation

Differential fold

[
NOURWNRPORNWRUIO~N®O

SLC|SLC|SLC|SLC|SLC STA|TIM
BBC|BCL|BCL| CO |CPT|FXC| MF S0 uc|uc
3| 2 |2u1|x18/ 18| 1 | N2 25A|25A|25A|25A| 25A D2 RD|M1|P53 P11 p3
16| 2 | 24|31 37 3|78

mRelative fold 4 636 794,97 2.2|-2.4/3.683.85-6.4 6.79/-4.8(4.66/12.68.79/3.685.293.28/3.85/3.85|

e BERARMAILEA 1, BLL LR AR TS SR IE W 2415
RILMFE; TR T 0 R ARERAT PRI T KA IEH AU IS R
YLLK G ARR P AL L ()5 75 5 S 25 IR A

Figure 1  Profile fold change of significantly differential
mitochondrial genes (OA/NA)
Bl L AP OGS R AR E R Gobi ik o 2 22 e Bk R 22
BRI
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Figure 2 Scatter plots of 84 mitochondrial genes changes
(OA/NA)
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