BxXc—19

FIZHREHEEX (RENREHE) HRARBEE
Rk 244 51 21 HBUE

HPEES . 37114

MEER - EBEHEC)

MEHR : 2009~201 1

EREES 21592381

MEFREESL (F1X) WEHEES W ZRET SHRDFOIRER & T O R KFEN

HEEESR (FEX) Analysis of acid extrusion mechanism through new regulatory protein
during bone resorption
MERERSE

AR & (KAJIYA HIROSHI)

R ER KE - WFEB - ZBEm

HEEES : 80177378

ZER RO (F130) -

[B#] C1C7 B CUdgRAR (Clen?) 1 3AE MR OB WM LA DEIER L LTS, Ko~
ANEWINARIZL D RELAFHRE 2T 5 2 EOWGaMREMEE REE AR 11 RERIZ Clen7
DREBPRDOND T ENRHRESNTND, . Z OEROMIAE~DOBT - ZE{L%E
FHEIT 54+ & LT Osteopetrosis 355001ated transmembrane protein 1(Ostml) 3G
2o LML B, Ostml A3 Clen7 O Cl14) HETHMNAATH D, £ 2T, AWFEIT

%mﬂu%®CMWKWEW%L%%%&%%%E5%&%?%@%LT%@%$%%%wm
THZLEEZBEME Lz, [FE)] ~U A Clen7O CRKEZRA FELTYTADNATA T T U —
ZRAWCTA —A MAT Y RIEN2DIEICEVICEETDHH U RITBIZOWTHRE LT, 20
L OREE BT AR, FIEIZ DUV T qPCR 3%, Western blot 5. il EiE K OV
PEIRICL VMG Lz, X, /Sy T2 T 0o EEEEADEEZ AWIEEMIEO Cl /oy WEE % 7T
fli L. SR T OREAIODIIZ OV T HRE LT,

[R5 & 2] 1) Y2HIEIC LV Clen7 OFKEN C RICEAT 50+ & LTA T VRO 7
77—V 2 U VRGBSR (Fdps) 32 Hiviz, 2) Fdps 13 aiBAIIRIc B L, ki
FEND T DIIIEBE NI LT=, X, Fdps & Clen7 138 1ERZ2FH. rE B W T EHE
L T2, 3) Fdps [HEAID Y L v Ka VBRI Clen7T K 5 Cl1-43 6% i FEEARAFPE IS HNH] L7228,
TF R a U L2 o 7o, S HIT, RAW264. 7 I35 C Fdps @ silencing 12k - T
Y Cl-WAME T L7z, LA EDOFRER LV Fdps BRI D Clen7 12846 LT Cl 4w a5 ME
{bT 52 LR~ Tz, 51T, Fdps FHERIOEZEZHE AT + A7 + 31— b OFWIHIER
& LT ClArMWepe D Il 2 4 Ltﬁﬁ@%fﬂ%%ﬁ Lol

MR OE (3530) -

The Clen7 transporter is crucial for osteoclastic bone resorption and its deficiency or
mutations suppress bone resorption and lead to severe osteopetrosis. Farnesyl diphosphate
synthase (Fdps) catalyses the formation of an important cellular intermediate in
mevalonic acid metabolism. Furthermore, Fdps is inhibited by nitrogen—containing
bisphosphonate in mature osteoclasts. Here we describe a novel role for the enzyme in
Clen7?7 Cl°  transporter activity in osteoclasts. Using yeast two—hybrid and
co—immunoprecipitation methods, we demonstrate the binding of Fdps to Clen7 in mouse
osteoclasts and Fdps and Clc7 overexpressing HEK cells. Bisphosphonates have been
attributed to directly inhibit bone resorption and to promote apoptosis of mature
osteoclasts. Furthermore, the main pharmacological mechanism of nitrogen—containing
bisphosphonates is to inhibit Fdps. Thus, we examined the effects of an Fdps inhibitor
zoledronic acid on the Clen7 extrusion activity in osteoclasts. Extracellular
acidification induced Cl~ currents associated with Clen7, which were upregulated in



according to osteoclast differentiation. Zoledronic acid inhibited the acid—activated
Cl current in dose—dependent manner. In contrast a non—nitrogen bisphosphonate etidronic
acid has no effects on the acid—activated Cl  current. The tetracycline—induced Fdps
silencing significantly decreased the Cl° the Cl™ current also

current. Furthermore,

suppressed the inhibitor of geranylgeranyl transferase. In contrast, zoledronic
inhibitory effect was rescued by the addition geranylgeranyl acid a derivative of
mebalonic acid. Although extracellular acidification decreased [Cl17], zoledronic acid
[C17],. The
nitrogen—containing bisphosphonates not only suppress resorbing osteoclast cytoskeleton
structure but also inhibit acid extrusion transporter through inhibition of Fdps in mature

osteoclasts.

significantly suppressed the decrease in results suggest that
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