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Abstract: Glutamate dehydrogenase (GDH) is a common nitrogen metabolisation-related enzyme in organisms.
GDHs of higher plants only play a complementary role in ammonia assimilation due to their lower affinity for
NH,*, but play an important role in carbon and nitrogen metabolism, photorespiration and stress response.
GDHs of lower organisms have a higher affinity for NHs* and a stronger ability of ammonia assimilation, so
they can be heterologously expressed in crops to improve the nitrogen utilization efficiency. Herein, the re—
search progresses in the application of GDH genes derived from lower organisms in crop genetic improve—
ment are summarized. The researches on GDHs of lower organisms in enhancing the nitrogen utilization effi—
ciency and stress tolerance as well as improving the nutritional quality of crops are mainly reviewed. Mean—
while, prospects for functional mechanisms, selection criteria and application of GDHs are put forward.
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Fig.1 Ammonia assimilation pathway in plants

GDH, glutamate dehydrogenase; GS, glutamine synthetase; GOGAT, glutamate synthase; TCA, tricarboxylic acid cycle.
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i I A SRR R St 3 S -3 97 )
FERJEXTF PeGDH"™ I TrGDH™ 1) 5% 3 K /K F,
ANEEMA L ESEARIEFM T, s E
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Table 1 GDHs of lower organisms and phenotypes of their genetically modified crops

Gene Genetic source Crop Phenotype References
gdhA Escherichia coli Tobacco, Increases the nitrogen utilization efficiency, and [39, 46~47]
Zea mays improves the tolerance to phosphinothricin and drought

NiGDH Neurospora Tobacco Improves the growth under a lower nitrogen [40]
intermedia concentration

NADPH)-GDH  Chlorella Tobacco Improves the growth under a lower nitrogen [41]
sorokiniana concentration

gdhA Aspergillus Tomato, potato  Increases the dry matter, the total free amino [42, 48]
nidulans acids and protein contents

gdhA Aspergillus niger Rice, Increases dry weight, and nitrogen, total [43, 49]

forage rice free amino acids and protein contents

PcGDH Pleurotus Rice Improves the growth under a lower nitrogen [13]

cystidiosus concentration, and increases the glutelin and
prolamine contents in seeds

SsGDH Sclerotinia Rice Increases the tolerance to phosphinothricin, [12]
sclerotiorum but inhibits the growth

CeGDH Cylindrocarpon ehrenbergii  Rice Increases grain yield under low—nitrogen condition [37]

MgGDH Magnaporthe grisea Rice Improves the tolerance to drought stress [10]

EcGDH Eurotium cheralieri Rice Increases grain yield under low—nitrogen condition [44]

AbGDH Alternaria brassicicola Rice Improves the growth under a lower nitrogen concentration [11]

TrGDH Trichurus Rice Increases grain yield under low—nitrogen condition, and [45]

increases the glutelin and prolamine contents in seeds
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