Fh (BB
¥R FS
FMNREOH M

FHREDOEML

fir & XX & H

HE

1B (24f)

TR 24165

Tkl 137324 H

A RHEIT IR BRI
FAOABIEE 4 555 1 THRE M

Respective roles of isoforms of glutamic acid
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y -Aminobutyric acid (GABA) is a principal inhibitory neurotransmitter in the
mammalian central nervous system. GABA is almost exclusively synthesized through
o -decarboxylation of L-glutamic acid by GAD, which is expressed in GABAergic
neurons. Mammalian GAD has two isoforms, GAD65 and GAD67, which are named
after their molecular masses of 65 and 67 kDa, and encoded by two independent genes
respectively. Several different properties of these isoforms have been demonstrated but
their distinct roles in GABA synthesis have not been clarified.

To disclose different functions of GAD65 and GAD67, GABA contents and GAD
expressions together with histology and animal behavior were analyzed in mice
carrying null mutations for either GAD65 or GAD67 and the both. GAD65 mutant mice
were studied over 4 months after birth. The tissues were subjected to organotypic
culture from GAD67-deficient mice which did not survive after birth.

GABA contents were significantly increased after 2 months of wild type mice
in the amygdala, cerebral cortex, and hypothalamus. On the other hand, GABA
contents were unchanged over 4 months in GAD65-deficient mice. GAD65-deficient
mice also showed several behavioral abnormalities, i. e, increase in sensitivity to
convulsants, anxiety, and freezing to fear and decrease in intermale aggression.

GABA contents of hippocampus and cerebellum in GAD67 null mutant mice

were less than 5% of those in the wild-type mice on the first day after birth. After 14
days in culture, GAD65 protein and GABA contents were markedly increased in
"GAD67 null mutant hippocampus and cerebellum. The proteins of GAD65 and
GAD67 and GABA contents were extensively increased during the culture in
GAD67+/+ and GAD67+/- mice. The observation that expressions of GAD65 was not
different between the genotypes indicates that upregulation of the GAD65 expresson
did not occur in the absence of GAD67. Histological studies showed that GABA-
containing fiber networks well developed during culture.

In order to study GAD-independent GABA synthesis and neuronal
development in extreme GABA deficiency, mice lacking both isoforms of GAD were
generated. GABA was almost undetectable in GAD65/GAD67-deficient mice but these
mice did not show any discernible disorders of histogenesis.

These results indicate that the two isoforms of GAD have distinct roles in
GABA synthesis: GABA is mainly generated by GAD67 during prenatal development.
While GAD65 is not required in the young mice, it is crucial for the adult. Although
trophic functions of GABA have been suggested, our results indicate that deficits in

GABA have no influence on neurogenesis in GAD mutant mice.
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72 Tid, GABA BRMHEFRICE VW TRERTFE LT, MREMED S - HIE, HER
ROBE, VFTADOERIIBVWTLEELZBEERZLTWS Z A, invitro D
EATREANT WD, GABAIZ, T/ VY I VBT ANVEF TS —-E(GAD) LD 7V
I VEABRBILEANTERENSH.GAD 2z FEH 656kDa & 67TkDa 2 >
D7 AV T x—24 GADGS & GADST B FHEL TWD, InNbHRAl%Z DEEFIZI—F
ENTWAH, CABA Bt 2 — O VIZEEAARELTWVS, L LEAZTAN
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—7 . GADGT R Y 2R OBHIZLIVEFETE WD, £BOELE MY A5
EBEEBHWTEN L, GADE7 RiIE<w v 2T, £% 1 H B 0 MM GABA 13 ¥4 T
DE%BLpWVWA, FOBAKIZHEML, 1BMBETRFARMOBIZESITEL I
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AKEFZEIE. GAD Vv 2 7o b <y 2 DM EEMITTH 0., HAERTDOMA GABA
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FEMRALELTHREEDLVARTHL LD EFERRAKT—HB L THRE L
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