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Glc has hormone-like functions and controls many vital processes through mostly unknown mechanisms in plants. We
report here on the molecular cloning of GLUCOSE INSENSITIVE1 (GIN1) and ABSCISIC ACID DEFICIENT2 (ABA2) which
encodes a unique Arabidopsis short-chain dehydrogenase/reductase (SDR1) that functions as a molecular link be-
tween nutrient signaling and plant hormone biosynthesis. SDR1 is related to SDR superfamily members involved in ret-
inoid and steroid hormone biosynthesis in mammals and sex determination in maize. Glc antagonizes ethylene signal-
ing by activating ABA2/GIN1 and other abscisic acid (ABA) biosynthesis and signaling genes, which requires Glc and
ABA synergistically. Analyses of aba2/gin1 null mutants define dual functions of endogenous ABA in inhibiting the post-
germination developmental switch modulated by distinct Glc and osmotic signals and in promoting organ and body
size and fertility in the absence of severe stress. SDR1 is sufficient for the multistep conversion of plastid- and carote-
noid-derived xanthoxin to abscisic aldehyde in the cytosol. The surprisingly restricted spatial and temporal expression

of SDR1 suggests the dynamic mobilization of ABA precursors and/or ABA.

INTRODUCTION

Plant growth and development is governed by signaling net-
works that connect inputs from environmental cues, hor-
mone signals, and nutrient status. Recent studies have sug-
gested a pivotal role of sugars as signaling molecules in
plants that integrate external environmental conditions and
other nutrients with intrinsic developmental programs mod-
ulated by multiple plant hormones (Smeekens, 2000;
Coruzzi and Zhou, 2001; Finkelstein et al., 2002; Rolland et
al., 2002). How sugar signals influence vital processes from
germination, seedling development, root and leaf differenti-
ation, and senescence to stress tolerance remains mostly
unknown. Cellular and transgenic studies have indicated the
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involvement of hexokinase (HXK) as a sugar sensor with
both signaling and metabolic functions in plants (Jang et al.,
1997; Smeekens, 2000; Rolland et al., 2002). To further elu-
cidate the molecular mechanisms underlying the plant sugar
signaling network, a genetic approach was used to isolate
sugar response mutants in Arabidopsis. Based on a bioas-
say in which a high level of Glc blocks the switch to postger-
mination development in Arabidopsis, both Glc-insensitive
(gin) and Glc-oversensitive (glo) mutants were isolated. Phe-
notypic, genetic, and molecular characterization of these
mutants has provided new insights into the regulatory
mechanisms that link nutrient status to plant hormone syn-
thesis and signaling (Zhou et al., 1998; Arenas-Huertero et
al., 2000; Rolland et al., 2002).

Phenotypic analysis of the gin7 mutant has suggested an
interaction between the signaling pathways mediated by Gic
and the plant stress hormone ethylene. Further character-
ization of the ethylene overproduction mutant eto7, the con-
stitutive ethylene signaling mutant ctr7, and the ethylene-
insensitive mutant etr7 has led to the discovery that the Glc





