(®)
2009 2013

Environmental, Evolutionary Developmental Study on Changes in Gecm genes and Regulati
ng Organs for Blood Calcium Concentration.

Okabe, Masataka

14,400,000 4,320,000

Gem

During their evolution, vertebrate animals had invaded the land from water. Blood
calcium needs a constant concentration to maintain normal life activities. However, a number of organs do
exist for calcium regulation among vertebrate animals, depending on calcium concentration and/or its distr
ibution in a given environment. Using mice, zebrafish and Polypterus, one of living species representing c

ommon ancestors of ray-finned fishes (actinopterygians), we have investigated evolutionary effects of chan

ges in a number of Gcm genes and their regulatory pathways on development and function of each organ. We h

ave carried out a construction of conditional knockout mice, enhancer analyses of Gcm genes involved in th
e formation of zebrafish ionocytes, developmental analyses of external gills in Polypterus and comparative
genomics of Gcm genomes.

Gem



GCM

Geml
Gem2
Gem(Geml Gem2)
Gem2
Gem2
Gem
Gem
Gem2
Gem2
Geml
Gem2 Gem
Geml
Gem
Gem
GCM
Gem
Gem2
Gem
Gem
Gem
Gem
Gem
Gem
Geml Gem2

GCM1  GCM2
CDB
Geml Gem2
Gem2
Gem2
GFP
Gem2
GFP
Gem
Gem2
Gem2
Gem
Gem
Gem
Gem
Geml Gem2
ES
ES
ES
Gem2
Gem2
RT-PCR
Flp

BAC

Gem2

BAC

cre

Gem2

Gem2



Gem2

Geml

Gem2
Gem2

Gem2

245

HRC

Gem2

Gem2

cre
Geml
Geml
Gem2 ‘ ’
220
Gem2
HRC
Gem2
Gem2
HRC
HRC
Gem2
HRC
Gem2

Gem
Geml
Gem
Gem2
Gem2
Gem2
Gem2
Gem
Gem2
BAC
Gem2

Ovaprim
Gem2
Gem
Gem2
Geml
Gem2
Geml
Geml
Geml
Gem2
BAC



Geml
Gem2
Gem2
Geml
Ick, Fbxo9, Elovl5
Geml
Geml, Gem2
Gem2
Geml
Geml Geml
Ick, Fbxo9, Elovl5
Geml
Gem
Gem2 MAK, Elvol2
Gem2
Geml
Gem2 Geml
Geml Gem
Geml
Gem
Geml  Gem2 Gem
Gem2
Geml
Gem
Gem Gem2

Gem2

Nikaido M, Noguchi H, NishiharaH, et al.
Okabe M
Coelacanth genomes reveal signatures for
evolutionary transition from water to land.
Genome Res. 2013
Oct;23(10):1740-8.
doi: 10.1101/gr.158105.113.

Moriyama Y, Kawanishi T, Nakamura R, et
al. Okabe M The
medaka enhancer mutant for zicl/zic4
provides molecular insights into teleost
caudal fin evolution. Curr Biol.

2012 Apr 10;22(7):601-7.
doi: 10.1016/j.cub.2012.01.063.

Richardson J, Shono T, Okabe M, Graham
A.
The presence of an embryonic opercular
flap in amniotes. Proc Biol Sci.
2012 Jan 22;279(1727):224-9.
doi: 10.1098/rspb.2011.0740.

Shono T, Kurokawa D, Miyake T, Okabe M.
Acquisition of glial cells missing 2
enhancers contributes to a diversity of
ionocytes in zebrafish. PLoS ONE.
2011;6(8):e23746.
doi: 10.1371/journal .pone.0023746.

Fujimura K, Okabe M. Development of
external gills in Senegal Dbichir,
Polypterus senegalus. Euro Evo Devo 2012.

gcm2

Okabe M. Transition from aquatic to
terrestrial life and evolution of the
vertebrate lung. 20" CDB Meeting

@
OKABE, Masataka



@
SAITO, Saburo

MIYAKE, Tsutomu



