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The evaluation of protein expression and cyclic tensile strain of human OPLL
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The genes related to chondrogenesis, including Ihh, Sox9, and Runx2, were
upregulated after a 24-hour strain exposure. Furthemore, the protein expression levels of Gli2 and
Gli3 were upregulated after a 6-hour cyclic tensile strain exposure, the protein expression levels
of Ihh, Sox9, and Runx2 were upregulated after a 12-hour strain exposure. In addition, the lhh,
Sox9, Gli2, and Gli3 proteins were expressed in the proliferating chondrocyte layer, Runx2 was
expressed in the hypertrophic chondrocyte layer, and PTHrP was expressed in both layers at the
ossification front of OPLL. Our results suggest that cyclic tensile strain might enhance the
expressions of some genes and proteins related to differentiation or maturation of chondrocytes, and

Ihh and its related signaling might play a key role in human OPLL.

OPLL



OPLL

mechanical strain
Runx2, BMP2, IGF1

COL6ALl gene COL11A2 gene chromesome 6
Sakou T, et
al. Spine 1991, Tanaka T, et al. Am J Hum
Genet 2003, Karasugi T et al. J Bone Miner
Metab, 2012
OPLL
6
(Nakajima M et al. Nat Genet, 2014)

Miyasaka K,
et al. AINR Am J Neuroradiol 1983

Yayama T et al, J Neurosurg
Spine, 2007, Sato R et al, J Neurosurg
Spine, 2007
OPLL

OPLL

mesenchymal cells

tip
toe walking Yoshimura (twy/twy
)
(Hosoda Y,
Yoshimura Y et al. .1981)

OPLL




: n=10,

: n=10
: n=10
4u m
FBS
DMEM Explant
Alex P et al, Biochemical J 2003
confluent
5
I 11
TGF-B  Runx2 Sox9
(Sato R
et al. J Neurosurg Spine, 2007 Sugita D

et al. Spine, 2013)

Ilhh  Runx2 Sox9
PTH P OPLL
ALP BMP2 Osterix
Cbfal CEBP/P

Cyclic tensile strain
Flex | flexible bottomed
plate Flex 11 flexible
control plate
mechanical strain
Flexercell strain unit (FX3000)
1-10 20 1-10

20%

26% White AA Illrd,
Panjabi MM et al. Clinical Biomechanics of
the Spine, 1990
mechinical strain (lwasa T et
al. Calcif Tissue Int, 2006 Cai HX et al.
Spine, 2012) 0

6 12 24
Mechanical stain

48-72 mechanical stress
OPLL
(SugitaDetal. Spine, 2013)  cyclic
tensile strain
DNA
Gene Chip Agilent Gene Chip
1 Array
Agilent Gene Spring GX 12
Fold 1.5 2.5(Fold change
15 2.5
)
pathway
Ihh  Thh
Gli2 Gli3
Sox9  Runx2
Ihh
PTHrP

Westrn Blotting
cyclic tensile strain
Ilhh Gli2 Gli3 Sox9

Runs2
Gli2 Ihh
24 cyclic tensile strain
12 24
DNA

24 cyclic tensile strain



Ihh  Thh

3
1) OPLL mechanical
strain lhhsignaling
. 2016
10 13 14 31
2) OPLL
. 2016 5 12 89
3) OPLL
. 2016 14 16
45

@

SUGITA Daisuke

90596678
@

NAKAJIMA Hideaki

10397276



