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TRPV4, a Ca ion channel plays pivotal role in chondrogenic mechanotransduction in AT
DC5
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It is well known that chondrocyte metabolic activity is partly regulated by physic
al factors.However, the specific cellular mechanosensor responsible for perception and transduction has no
t been fully identified in chondrocytes. It has already reported that TRPV4 activation can contribute to t
he process of chondrogenesis via SOX9 pathway.In this study we demonstrated that TRPV4 works as a mechanor
eceptor in response to mechanical stress in chondrocytes, and to determine the intracellular mechanisms le
ading to the chondorogensis. Our conclusions are as follow, Mechanical stress promoted chondorogensis in A
TDC5 cells with increasing mRNA expression of SOX9. Inhibition of TRPV4 b% chmical and siRNA suppressed ch
ondrogenesis effect of mechanical stress in ATDC5 cells. Ca influx by mechanical stress was suppressed by
RR supplementation and TRPV4 siRNA transfection.

TRPV4  SOX9 ATDC5



SOX9

(BBRC 301:338,2003)

BBRC316:233,2004

(BBRC244:615,1998,FASEBJ16:405,2002,J.B
iotec133:245,2008) ATDC5

TRPV4 SOX
(J Biol Chem 282:32158,2007)

Am J Med
TRPV family Vi~

Genet 152A:1169,2010
V4

TRPV family

Transient Receptor Potential Channel V4
TRPV4 SOX

TRPV4

Arthritis Rheum

62:2973,2010 TRPV4 TRPV
family SOX9,
TRPV4
S0X9

TRPV4
SOX

TRPV4
TRPV4

TRPV1~
TRPV
ATDC5
ATDC5
TRPV4  RNA SOX
RNA TRPV

Mechanical loading system

TRPV4 RNA
SOX9

RNA

Mechanical

loading

¢ D
RT-PCR for mRNA expression (A.B)

12 Sox9 Bs AGC

RELATIVE GENE EXPRESSION 3>

RELATIVE GENE EXPRESSION
o Rk N W & G

)

]

1

\

\

1

L ]

dayo day4 day0o day4
= =®== control



4 SOX9 MRNA
ATDC5
TRPV4 SOX9
TRPV4-S0X
TRPV4
TRPV4
A G =+
Sl | I 1 I
4aPDD " + + + +
RR - - - -
EGTA - - - 1ImM 0.5mM

B . _
soc T T R
o — - ——

C icontro &

Alcian bleu intensity(620nm)

control  4aPDD
TRPV4 4

o PDD (4a -phorbol 12,13-didecanoate)
SOX9
RR(ruthenium red)
Ca EGTA
40 PDD
ATDC5

TRPV4

knock down of TRPV4 effect of TRPV4 siRNA

TRPV4

1
. . '
0

siRNA  control TRPV4

_TRPV4 I - -
B-actin 15_“.

RELATIVE GENE EXPRESSION

TRPV4  siRNA

SOX9MRNA
SOX9
ATDC5
TRPV4
TRPV4
ATDC5
TRPV4

on mechanical stress

RT-PCR g9

-
@

=
=)

[

RELATIVE GENE EXPRESSION

A,

o

day0 day4

stress e +
siRNA  control TRPV4

TRPV4

SOX9



13
Kitoh H, Achiwa M, Kaneko H, Mishima

K, MatsushitaM, Kadono I, Horowitz JD,
Sallustio BC, Ohno K, Ishiguro N.
Perhexiline maleate in the treatment
of fibrodysplasia ossificans
progressiva: an open-labeled
clinical trial. Orphanet J Rare Dis.
2013 Oct 16;8:163. doi:
10.1186/1750-1172-8-163.

Kaneko H, Kitoh H, Mishima K,

Matsushita M, Ishiguro N. Long-term
outcome of gradual reduction using
overhead traction for developmental
dysplasia of the hip over 6 months of
age. J Pediatr Orthop. 2013
Sep;33(6):628-34. doi:
10.1097/BP0.0b013e31829b2d8h.

Kitoh H, Kitakoji T, Hattori T, Kaneko
H, Mishima K, Matsushita M, Ishiguro
N. A comparative study of blade plate
fixation and external fixation in
osteotomies for slipped capital
femoral epiphysis. J Pediatr Orthop B.
2013 Nov;22(6):542-7. doi:
10.1097/BPB.0b013e3283637070.

Kitoh H, Kaneko H, Mishima K,

Matsushita M, Ishiguro N. Prognostic
factors for trochanteric overgrowth

after containment treatment in

Legg-Calvé-Perthes disease. J
Pediatr Orthop B. 2013
Sep;22(5):432-6. doi:

10.1097/BPB.0b013e32835f585b.
Kaneko H, Kitoh H, Mabuchi A, Mishima

K, Matsushita M, Ishiguro N. Isolated
bifid rib: clinical and radiological
findings in children. Pediatr Int.
2012 Dec;54(6):820-3. doi:

10.1111/j.1442-200X.2012.03672.X.

25

Hiroshi Kaneko, Hiroshi Kitoh,

Kenichi Mishima, Masaki Matsushita,

Naoki Ishguro. Long-term outcome of
gradual reduction with overhead
traction for developmental dysplasia
of the hip in children over six months
of age. Annual meeting of Pediatric
Orthopedic Society of North America
2013.5.1-4 (Sheraton Center Toronto

Hotel . Tronto. Canada )
24
2013.11.8-9.
- -. 86
2013.5.23-26
NTT
23

2012.11.30-12.1

85
. 2012.5.17-20.



-Runx2

SO BT i

.570(4-7).2013

2013-047426
2013 3 10

:PCT/IP2012/071264
12012 8 23

o
ISHIGURO NAOKI
20212871

@
KITOH HIROSHI

40291174

(SAKAI TADAHIRO)

60378198

(KANEKO HIROSHI)

60566975

MISHIMA KENICHI

40646519

®

(NARUSE KEI1J1)

40252233



