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The study for ATP biosynthesis in skeletal development and skeletal disorders

Akiyama, Haruhiko

13,100,000

ATP Tfam

ATP

A(LDHA)
LDHA ATP

For analysis of the role of aerobic ATP production in skeletogenesis, we
generated Tfam conditional knockout mice. These mice exhibited spontaneous bone fracture within a
week after birth. In contrast, LDHA conditional knock out mice exhibited severe growth plate
deformity. These data showed that during osteogenesis, aerobic ATP production by mitochondria is
critical, and that during chondrogenesis, anaerobic ATP production is indispensable.



ATP
ATP

ATP

ATP

ATP

ATP

ATP

ATP

ATP

DNA

ATP
ATP

ATP
ATP

ATP

Tfam

ATP
ATP

ATP

invivo

ATP

ATP

ATP



ATP ATP

ATP ATP
ATP ATP
ATP
l. ATP
1) Tfam
Prx1-Cre Tfam
ATP
Col2al-Cre
Tfam Col10al-Cre Tfam
Collal-Cre Tfam
skeletal preparation in situ
hybridization ATP
2) in vitro
ATP
ATP
ATP DNA
ATP LDHA

GKS2837808A Sox9, Col2al, Col10al,lhh,



PTHrP ,Collal, Osteocalcin, Runx2

HIF AMPK
1. ATP
A(LDHA)
ATP , LDHA
LDHA flox
Prx1-Cre Col2al-Cre
Col10al-Cre Collal-Cre
LDHA
skeletal preparation in situ hybridization
ATP
1. AMP (AMPK) ATP
1) AMPK
AMPK AMPK
ATP
ATP CAG
AMPK
AMPK Prx1-Cre, Col2al-Cre,

Col10al-Cre, Collal-Cre
ATP
skeletal preparation

(AVA ATP

10,000
ATP

ATP

in situ hybridization
ATP

ATP

Tfam



ATP
A(LDHA)

LDHA ATP

ATP 10000
ATP



(Komura Shingo)

(30456511)

(13701)




