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;8 fH : The multi-faced GABA: role of GABA signaling in basic
developmental processes in and outside the nervous system

ZE B : ry-aminobutyric acid (GABA) is present in the whole living kingdom
from bacteria through yeast and plants to vertebrates with diverse, but also
shared basic signaling functions. In mammals, GABA is mostly recognized as
the principal inhibitory neurotransmitter, however it is also present in a
wide variety of peripheral tissues. During development both in the nervous
system and other organs, GABA regulates basic processes including
proliferation, differentiation and migration. GABA’ s diverse action is
under | ined by the molecular complexity of its signaling components including
the synthesizing enzymes (adult and embryonic GADs), receptors and
transporters. Here we describe the presence and the role of GABA signaling
inundifferentiated ES cel | s that corresponds to the blastocyst developmental
stage, where it modulates proliferation and differentiation through GABA, and
GABA; receptors in an opposite way by regulating intracel lular calcium levels.
For the first time, we detected all GAD forms, a variety of GABA receptor
subunits and both membrane and vesicular GABA transporters in the developing
eye lens, where they are expressed in the fiber cells in a spatially and
temporally regulated fashion. Using mouse models with genetically altered
GAD levels and primary lens cultures, we determined that different GAD forms
have distinct functions in fiber cell proliferation, differentiation and
elongation. In these processes GABA also acts through intracellular calcium
rise. The developmental role of GABA signaling in the formation and migration
of the GnRH neuronal system will also be discussed.
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