©
2011 2013

Treating strategie for CKD with Klotho as a targetting molecule
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Defects in Klotho gene expression in mice result in a syndrome resembling human ag
ing that resembling with pathophysiology of chronic kidney disease (CKD). It has been clarified that membr
ane Klotho functions as a co-receptor for fibroblast ?rowth factor 23 (FGF23) that re?ulate phosphate meta
bolism. Renal expression of the Klotho gene is markedly suppressed in CKD. Since renal fibrosis is a major

risk factor for progression of CKD, renal interstitial fibrosis and Klotho expression should be correlate
d with each other. In this project, we explored the role and biological properties of Klotho, and especial
ly focused on the phosphate metabolism, anti-fibrotic mechanism and clinical relevance of Klotho by measur
ing serum Klotho level in CKD. A reduction of Klotho expression aggravates renal interstitial fibrosis and
that fibrosis-related factors regulate Klotho expression, making a vicious spiral in CKD. Thus, Klotho mo
lecule is a targeting molecule in therapeutic strategy in CKD.

CKD klotho



CKD
CKD
CKD
CKD
CKD
Klotho
Nature 1997 CKD
Klotho (FGF23)
Klotho
Klotho
CKD
CKD
Klotho close up
Kltoho FGF23
Klotho
Klotho
Klotho
( L]
2010)
Klotho
Klotho
Klotho
Klotho
@
Klotho CKD
3 1)
Klotho 2) Kltoho up regulate
3) Klotho

Klotho

Klotho

Kotho
TOF MAS
CKD
(Npt2b)
Npt2b
Klotho
CKD
Npt2b
Npt2b
CKD
Klotho
Klotho
upregulate
D
Klotho
Klotho
Klotho
(TOF MS)
Ligand FGF23
CKD
&)
Klotho
Npt2b CKD
Npt2b CKD
Npt2b
Klotho Npt2b
Npt2b
SIRNA Klotho Npt2b
( Klotho
-/- Npt2b -/-
)
Npt2b CKD
( ) CKD
CKD



Npt2bsiRNA  Klotho

Kltoho up regulate

Klotho
Klotho
AKI ( )
Klotho
CKD VitaminD
analog
klotho

uuo
UN

Klotho Klotho
RNA Real-Time PCR
Western blott

Klotho CKD

Klohto
mIMCD3 cell, HK cell
Klotho

mIMCD3 Cell TGF
-betal receptor (ALK5 )
TGF-beta(10 ng/ml)
Klotho alpha-SMA, E-cadherin mRNA
real-time quantitative PCR
NRK49F Cell
recombinant Klotho protein
alpha-SMA, E-cadherin, TIMP1, TIMP3 PAIl
real-time quantitative PCR

FGF23
ERK

Bel-xI PI3K

P13-K pathway insulin/IGF-1 signaling

Klotho

Klotho
(IBL)

TOF MS Klotho

Klotho

SELDI-TOF MAS
) 1) Protein chip
(

ii)Array Ciphergen ProteinChip Reader

iii) TOF

iv)

Klotho

Klotho

Klotho

(@) Klotho
Klotho

Klotho
Npt2b

Npt2b
SIRNA
Klotho
Npt2b SIRNA
Npt 2b SiRNA

Npt 2b 30%

SIRNA

(2)Klotho
Klotho

Klotho mRNA
heat shock protein 70

agniotensin 11 Klotho
Klotho
: NRK49F
Cell recombinant Klotho protein
Klotho
Klotho
TGFb
CKD
Klotho
FGF23

Am J Physiol Renal Physiol



«"‘:I"‘.-.""’-:{f' .
alpha-SMA
Klotho
(klotho
) (
)
Wound
healing scratch assay Klotho
scratch
Klotho
assay
Klotho
TGFb
L=
]
S = —
L e ‘
|
]
Klotho
3) Klotho
(IBL)
Klotho
Western blotting
Klotho
enzyme assay
SELITOF MS
CKD
CKD Klotho
Klotho FGF23

Klotho

Klotho

4
Shiohira S, Yoshida T, Sugiura H,
Nishida M, Nitta K, Tsuchiya K.
Sphingosine-1-phosphate acts as a key
molecule in the direct mediation of
renal fibrosis. Physiological Reports

DOI: 10.1002/phy2.172.

2013
Okano K, Hibi A, Yiyaoka T, Inoue T,
Sugimoto H, Tsuchiya K, Akiba T, Nitta
K. Inhibitory effects of the
transcription factor Ets-1 on the
expression of type 1 collagen in
TGF-bl-stimulated renal epithelial
cells. Mol Cell Biochem
369:247-254,2012.doi:10.1007/s11010
-012- 1388-6.

Sugiura H, Yoshida T, Shiohira S,
Kohei J, Mitobe M, Kurosu H, Kuro-o M,
Nitta K, Tsuchiya K. Reduced Klotho
expression level in kidney aggravates
renal interstitial fibrosis. Am J
Physiol Renal Physiol 302:
F1252-F1264, 2012. doi: 10.1152/
ajprenal .00294.2011.

Tsuchiya M, Tsuchiya K, Yasuda K,
Fujita K, Takinishi A, Furukawa M,
Nitta K, Maeda A. MafA is a key
molecule in glucose and energy balance
in the central nervous system and
peripheral organs. Int J Biomed Sci

7: 19-26, 2011.
http://ww._ncbi.nIm.nih_gov/pmc/art
icles/PMC3614815/

12

Tsuchiya M, Misaka R, Nitta K, Tsuchiya

K. Klotho 1is involved in the
differentiation and establishment of
cell integrity of pancreatic/adipose
cell in coordination with
transcriptional factor, mafs.
American Diabetes Association 6/21
2013 San Diego, USA
Tsuchiya K, Shiohira S, Nishida M,
Okano K, SugiuraH, NittaK, Biological
properties of klotho in the
anti-fibrotic process and
establishment of cell integrity in
coordination with cell signaling
pathway /translocation of membrane
transporters American Society of
Nephrology 11/8 2013 Atlanta, USA

. SIRNA



o

Sphingosine-1-phosphate receptor 3

5/10 2013

Scratch assay Klotho

5/10 2013

Tsuchiya K, Sugiura H, Yosida T,
Shiohira S, Nitta K. Assessment of
anti-fibrotic effects of klotho with a
high-throughput cell migration assay
using scratch wound healing. American
Society of Nephrology 11/1 2012 San
Diego USA

Shiohira S, Yoshida T, Kohei J, Sugiura
H, Nitta K, Tsuchiya K. Sphingosine
1-phosphate/sphingosine 1-phosphate
receptor 3, potential mediators of
renal fibrosis, are assessed by SiRNA
and scratch assay. American Society of
Nephrology 11/1 2012 San Diego USA

Sphingosine-1-phosphate 3

6/1 2012

Klotho TGF beta
6/1 2012

SugiuraH, Yoshida T, Kohei J, Shiohira
S,Mitobe M, Tsuchiya K, Nitta K.
Reduced Klotho expression level in
kidney aggravates renal interstitial
fibrosis American  Society of
Nephrology 11/8 2011 Philadelphia
USA

Shiohira S, Yoshida T, Kohei J,Sugiura
H, Mitobe M, NittaK, Tsuchiya K, S1PR3
is pivotal factor in fibrosis in the
kidney American Society of
Nephrology 11/8 2011 Philadelphia
USA

Klotho
TGF beta
6/15 2011

Sphingosine-1-phosphate

6/15 2011

TSUCHIYA Ken

00246472

®
TSUCHIYA Mariko

00266826
SHIOHIRA Shunji

00529232



