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Study of biomarkers for hand osteoarthritis
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The objective of this study was to search for biomarkers of osteoarthritis
in hand osteoarthritis (HOA). Blood samples were collected from HOA patients presenting to our
hospital with hand pain and from healthy volunteers without hand pain, and DNA methylation array
analysis was performed in three HOA cases and three controls. The results showed significant

differences in 8942 out of 735026 probes. The top 100 regions with the smallest P-values were
selected and validated by pyrosequencing for PLOD2, ICOS, CSF1R, BMP7, and MCF2L, which have been

reported to be associated with OA in the past. The results showed that only BMP7 showed
significantly higher DNA methylation in HOA.

hand osteoarthritis DNA



osteoarthritis, OA
common disease

Research on Osteoarthritis Against Disability (ROAD) study in 2005 60
2,282 61.9% X 32.8
2010 250/100,000 OA
OA
OA

matrix metalloproteinase

aggrecanase
(IL)y-2  IL-6
tumor necrosis factor o transforming growth factor B basic fibroblast growth
factor
real time
OA
OA
OA
OA
OA
(Cartilage oligomeric matrix protein) (hyaluronic acid)
I C (C-terminal crosslinked telopeptide of type II collagen)
(keratin sulfate) OA
OA
hand osteoarthritis, HOA
CM HOA ADL
QOL 91.5%
39.8%
HOA
DNA
DNA OA
DNA HOA
OA
American
College of Rheumatology (ACR) classification criteria HOA
50
BMI X

HOA DNA



ACR classification criteria

4 3 10
DIP PIP CM (Kloppenburg M et al., Ann Rheum
Dis 66:1157-1161, 2007)
10 2
MP 2
2 DIP
10 1
DNA

[lluminaiScan Rhelixa
[llumina Infinium MethylationEPIC array Rhelixa

PyroMarkTM (QIAGEN)
70 HOA 5
X X
OA

CM CM

3 DNA DNA HOA3
3 735026 8942
P 100 27

37 P top5S SBF2 Antisense RNA 1
(SBF2-AS1) OA Procollagen-Lysine,2-Oxoglutarate 5-Dioxygenase

2 (PLOD2) Inducible T Cell Costimulator (ICOS) Colony Stimulating Factor 1 Receptor (CSF1R)
Bone morphogenetic protein-7 (BMP7) MCF.2 Cell Line Derived Transforming Sequence Like (MCF2L)
HOA 16 non HOA 9 Control + HOA

) BMP7
DNA HOA BMI
BMP7 TGF-B
TGF-B Smad ,
HOA BMP7
BMP7 HOA
9%5 97 65 66

T Kuroiwa, Y Tsuboi, T Michikawa, K Tajima, Y Uraya, A Maeda, K Shizu, K Suzuki, K Suzuki, Y
Kawano, N Fujita. DNA methylation of bone morphogenetic protein 7 in leukocytes as a possibl e biomarker
for hand osteoarthritis: A pilot study. J Orthop Res. 2024 Aug 25. doi: 10.1002/jor.25963. Epub ahead of
print. PMID: 39182186.



1 1 0 1

Kuroiwa Takashi Tsuboi Yoshiki Michikawa Takehiro Tajima Kaori Uraya Yuki Maeda Atsushi
Shizu Kanae Suzuki Katsuji Suzuki Koji Kawano Yusuke Fujita Nobuyuki

DNA methylation of bone morphogenetic protein 7 in leukocytes as a possible biomarker for hand
osteoarthritis: A pilot study

2024

Journal of Orthopaedic Research

DOl
10.1002/jor.25963

5 0 0
X
65
2022
X
95
2022
DNA
67

2024




DNA

66

2023

97

2024




