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Parathyroid hormone (PTH) is the only medicine, which promotes osteoblast
differentiation and osteogenesis. However, mechanisms of the differentiation and osteogenesis have
been unclear. In the present study, I found that 4.1G and Tctex-1, both of which were identified as
interacting proteins to PTH receptor, suppressed and increased PTH receptor-mediated Gs/adenylyl
cyclase/cyclic AMP (cAMP) signaling pathway, respectively. On the other hand, I also found that 4.16

promoted osteoblast differentiation induced by ascorbic acid/B -glycerophosphate, suggesting that
4.13 regulates osteoblast differentiation by different mechanisms from the suppression of cAMP
production.

4.1G Tctex-1
AMP



1,100
(PTH)
2010
PTH
( )
(
) PTH
PTH G
(GPCR) PTHR PTHR
G Gs Gq
(AC)/
AMP (cAMP)
[Ca>]
Gs/AC/IcAMP
PTHR
Gs/AC/cAMP
PTHR
4.1G

t-complex testis expressed-1 (Tctex-1)

4.1G
PTHR Gq
(Saito et al., Biochem. J., 2005)
Gs (Goto and Saito et al.,

Cell. Signal., 2013)

Tctex-1
PTHR
(Sugai and Saito et al., Biophys. Biochem.
Res. Commun., 2003)

PTH
PTHR
GS/ACICAMP

41G  Tctex-1

4.1G  Gs/AC/cCAMP
(Goto and Saito et al., Cell.

Signal., 2013) 4.1G AC
Gs/AC/cAMP
Tctex-1
4.1G
(1)
(HEK293 ) 10% (FBS)
DMEM

(MC3T3-E1 )
MEMo. (10% FBS-MEMa)
MC3T3-E1l
(250 uM
(AA/BGP)

10%FBS

/10 mM B-
10% FBS-MEMa) 20
DNA
Lipofectamine2000 FuGENE HD

@ : HA-PTHR
GFP-AC6  cDNA HEK 293
G418

(8) in vitro pull-down assay: AC6
(N c1 c2 )
N
(MBP) 41G N
Tctex-1 N
s (GST)

FLAG

4°C
MBP

GST

4) GFP-AC6
HEK?293
TBS (20 mM Tris-HCL, pH7.4, 150 mM NaCl)
2 Lysis buffer (0.5% NP-40,
0.5% deoxycholic acid, 0.05% SDS, 1 mM
EGTA, 5% glycerol, 1x protease inhibitor
cocktail, | mM PMSF TBS)

26G 5
GFP
GFP-AC6
4.1G 4.1G
®)
4%
10

0.1% BSA, 0.25% Triton X-100
PBS 30 ()

1 2
0 () 45 ()
DAPI
LSM-780
(Zeiss) ZEN2011
(Zeiss)
(6) cAMP (AlphaScreen ):
HA-PTHR HEK?293
IBMX
PTH-(1-34) AC
10 37°C 2.5%
cAMP AlphaScreen
(PerkinElmer)

PHERAstar (BMG Labtech)



()
MC3T3-El 30 10%
45

4 PBS 1 mL 1
mM cetylpyridinium 1 mL 1

Multiskan GO (Thermo Fisher Scientific)
562 nm
(@®) (ALP)
Protein Assay Bicinchoninate Kit ( )

Assay buffer (50 mM

10 mM pNPP 160 puL

40 uL 37 30
250 mM

glycine)

NaOH 50 pL
Multiskan GO 405 nm
(9) RT-qPCR MC3T3-El
TRIzol (Thermo Fisher Scientific)
RNA SuperScript
RT reagent Kit (Takara) mRNA
4.1G mRNA
SYBR Premix Ex Taq II (Takara)
ABI7500 PCR

(Applied Biosystems)

(1) 4.1G AC
4.1G  AC
4.1G  AC
4.1G Headpiece

FERM -

C AC

N C1
C2 AC AC6

4.1G-FERM AC6-N
in vitro pull-down

assay
AC6 4.1G
GFP-AC6 HEK293
GFP-AC6 4.1G
ERM
3
( )
(Yonemura et al., J Cell Biol., 1998) AC6-N
3 R29RR31
AC6-N-3A in vitro
pull-down assay AC6-N-3A
4.1G-FERM
HEK293 GFP-AC6-N
GFP-AC6-N
4.1G

AC6-N  4.1G

GFP-AC6-N
4.1G ACe
cAMP
GFP-AC6-N-3A cAMP
4.1G ACe
AC6
AC6 4.1G PTHR
cAMP
HA-PTHR HEK?293
(HA-PTHR-HEK293 )
PTH-(1-34) cAMP
GFP-AC6-N
PTHR
AC6/cAMP 4.1G ACe6
(2) Gs/AC/cAMP Tetex-1
HA-PTHR-HEK293
PTH-(1-34) cAMP Tetex-1
Tetex-1
PTHR cAMP
Tetex-1
HEK?293 B2
cAMP Tetex-1
cAMP
Tetex-1 GPCR cAMP
cAMP
Tetex-1
Tetex-1
Tetex-1 AC
GPCR  Gs/AC/cAMP
(3) 4.1G
MC3T3-E1 AA/BGP 20
ALP
4.1G
4.1G 4
12 4.1G
mRNA
4.1G
4.1G 4
4.1G
4.1G
MC3T3-E1 AA/BGP

ALP 4.1G



4.1G , 2017
(2017 )
2 ,
5~a
( ) (2017 )
(3) , , ,
6 Ching-Hwa Sung,
(1) Masaki Saito**, Kensuke Sakaji#,
Wataru Otsu, Ching-Hwa Sung * , 68
equally contributed, *; corresponding (2017 )
author), Ciliary assembly/dis- (4) , , ,
assembly assay in non-transformed , -
cell lines, Bio-protocol, 8, 2773 (2018) MAST4
, 68
DOI: 10.21769/BioProtoc.2773 (2017 )

(2) Yuanshu Zhou, Masaki  Saito, (5) , , )

Takafumi Miyamoto, Pavel Novak, , ,

Andrew I Shevchuk, Yuri E Korchev,

Takeshi Fukuma, Yasufumi Takahashi, 4.1G , 16

Nanoscale imaging of primary cilia (2017 )

with  scanning ion conductance (6) Masaki Saito, Marina Hirano, Jun
microscopy, Analytical Chemistry, 90, Sukegawa, Takeya Sato, Teruyuki
2891-2895 (2018) Yanagisawa, = Membrane  scaffold
DOI: 10.1021/acs.analchem.7b05112 protein 4.1G promotes osteoblast

(3) Masaki Saito*, Wataru  Otsu, differentiation through formation of a
Kuo-Shun Hsu, dJen-Zen Chuang, primary cilium, 90
Teruyuki Yanagisawa, Vincent Shieh, (2017 )

Taku  Kaitsuka, Fan-Yan Wei, (7) Masaki Saito, Takeya Sato, Teruyuki
Kazuhito  Tomizawa, Ching-Hwa Yanagisawa, Actin dynamics and
Sung* (*; corresponding authors), endosome formation are essential for
Tctex-1 controls ciliary resorption by transduction of primary cilium-
regulating branched actin derived signaling, The 2017
polymerization and  endocytosis, Japan-NIH joint Symposium (2017 )
EMBO reports, 18, 1460-1472 (2017) ®) , , ,
DOI: 10.15252/embr.201744204 4.1G ,
(4) , 67 (2016 )
, (9) , Ching-Hwa Sung,
, 129, 49 (2017) ,
(5) Nobuto Arashiki?, Masaki Saito?,
Ichiro Koshino, Kotoe Kamata, John , 89
Hale, Narla Mohandas, Sumie Manno, (2016 )
Yuichi Takakuwa (G equal (10) , , ,
contribution), An unrecognized , ,
function of cholesterol: regulating the
mechanism controlling membrane 4.1G , 89
phospholipid asymmetry, (2016 )
Biochemistry, 55, 3504-3513 (2016) (11) , Ching-Hwa Sung,
DOI: 10.1021/acs.biochem.6b00407 , 6
(6) , (2015 )
, , 128, (12 , , ,
87 (2016) , , PTH
, 66
13 (2015 )

(n , , , (13) , Ching-Hwa Sung,
Ching-Hwa Sung, , Tetex-1
Tetex-1 , 14

(2015 )




(1)
(2017 7 11 )
http://www.med.tohoku.ac.jp/news/348
7.html

2

( ,2017 10 31

(n
SAITO Masaki

50400271



