GEPHE SUMMARY

Gephebase Gene
GIGANTEA (https://www.gephebase.org/search-criteria? fand+Gene
Gephebase="GIGANTEA"#gephebase-summary-title)
Entry Status
Published
PHENOTYPIC CHANGE
Trait #1
Trait Category
Physiology (https://www.gephebase.org/search-criteria? /and+ T rait
Category="Physiology " #gephebase-summary-title)
Trait

Photoperiod response (https://www.gephebase.org/search-
criteria? fand+ Trait="Photoperiod response"#gephebase-summary-title)

Trait State in Taxon A
Brassica rapa

Trait State in Taxon B
Arabidopsis thaliana

Trait #2
Trait Category
Physiology (https://www.gephebase.org/search-criteria?/and+ Trait
Category="Physiology" #gephebase-summary-title)
Trait

Circadian rhythm (https://www.gephebase.org/search-criteria? fand+ Trait="Circadian
rhythm”#gephebase-summary-title)
Trait State in Taxon A

Trait State in Taxon B

Ancestral State
Unknown
Taxonomic Status
Domesticated (https://www.gephebase.org/search-criteria? fand+ Taxonomic

Status="Domesticated " #gephebase-summary-title)

Taxon A
Latin Name
Brassica rapa
(https://www.gephebase.org/search-criteria?/and+Taxon and Synonyms="Brassica
rapa”#gephebase-summary-title)
Common Name

field mustard

Synonyms
field mustard; Brassica rapa L.; Brassica rapa L., 1753
Rank
species
Lineage

cellular organisms; Eukaryota; Viridiplantae; Streptophyta; Streptophytina; Embryophyta;
Tracheophyta; Euphyllophyta; Spermatophyta; Magnoliopsida; Mesangiospermae;
eudicotyledons; Gunneridae; Pentapetalae; rosids; malvids; Brassicales; Brassicaceae;
Brassiceae; Brassica
Parent
Brassica () - (Rank: genus)
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser /wwwtax.cgi?id= 3705 )
NCBI Taxonomy ID
3
(https://www.ncbi.nlm.nih.gov/Taxonomy/Browser /wwwtax.cgi?id= 3711)
is Taxon A an Infraspecies?

No

GENOTYPIC CHANGE

GephelD
GP00000396
Main curator
Martin

Taxon B
Latin Name
Brassica rapa
(https://www.gephebase.org/search-criteria?/and+Taxon and Synonyms="Brassica
rapa”#gephebase-summary-title)
Common Name

field mustard

Synonyms
field mustard; Brassica rapa L.; Brassica rapa L., 1753
Rank
species
Lineage

cellular organisms; Eukaryota; Viridiplantae; Streptophyta; Streptophytina; Embryophyta;
Tracheophyta; Euphyllophyta; Spermatophyta; Magnoliopsida; Mesangiospermae;
eudicotyledons; Gunneridae; Pentapetalae; rosids; malvids; Brassicales; Brassicaceae;
Brassiceae; Brassica
Parent
Brassica () - (Rank: genus)
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id= 3705 )
NCBI Taxonomy ID
3m
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id= 3711)
is Taxon B an Infraspecies?

No
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Generic Gene Name UniProtKB Arabidopsis thaliana
Gl Q9SQI2 (http://www.uniprot.org/uniprot/Q9SQI2)
Synonyms GenebankID or UniProtKB
FB; GIGANTEA; T22J18.6; T22J18_6; At1g22770 0
String
3702.AT1G22770.1
(http://string-db.org/newstring_cgi/show_network_section.pl?identifier= 3702.AT1G22770.1
)
Sequence Similarities
Belongs to the GIGANTEA family.
GO - Molecular Function

GO - Biological Process

GO:0009637 : response to blue light (https://www.ebi.ac.uk/Quick GO /term/GO:0009637)
GO:0006355 : regulation of transcription, DNA-templated
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0006355)
GO:0030154 : cell differentiation (https://www.ebi.ac.uk/QuickGO /term/GO:0030154)
GO:0009908 : flower development (https://www.ebi.ac.uk/QuickGO /term/GO:0009908)
GO:0007623 : circadian rhythm (https://www.ebi.ac.uk/QuickGO /term/G0:0007623)
GO:0009409 : response to cold (https://www.ebi.ac.uk/QuickGO [term/GO:0009409)
GO:0042752 : regulation of circadian rhythm
(https:/www.ebi.ac.uk/QuickGO /term/GO:0042752)
GO:0009585 : red, far-red light phototransduction
(https://www.ebi.ac.uk/QuickGO [term/GO:0009585)
GO:0042542 : response to hydrogen peroxide
(https:/[www.ebi.ac.uk/QuickGO /term/GO:0042542)
GO:0048578 : positive regulation of long-day photoperiodism, flowering
(https://www.ebi.ac.uk/Quick GO /term/GO:0048578)
GO:0048586 : regulation of long-day photoperiodism, flowering
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0048586)
GO:0010218 : response to far red light
(https:/fwww.ebi.ac.uk/Quick GO [term/GO:0010218)
GO:0080167 : response to karrikin (https://www.ebi.ac.uk/QuickGO [term/GO:0080167)
GO:0010378 : temperature compensation of the circadian clock
(https://www.ebi.ac.uk/QuickGO /term/GO:0010378)

GO - Cellular Component
GO:0005737 : cytoplasm (https://www.ebi.ac.uk/QuickGO /term/GO:0005737)
GO:0005654 : nucleoplasm (https://www.ebi.ac.uk/QuickGO /term/GO:0005654)
GO:0005634 : nucleus (https://www.ebi.ac.uk/QuickGO /term/GO:0005634)

Presumptive Null

No (https://www.gephebase.org/search-criteria? fand+Presumptive Null="No"#gephebase-summary-title)

Molecular Type
Coding (https://www.gephebase.org/search-criteria? fand+Molecular Type="Coding"#gephebase-summary-title)
Aberration Type
SNP (https://www.gephebase.org/search-criteria? /and+Aberration Type="SNP"#gephebase-summary-title)
SNP Coding Change
Nonsynonymous
Molecular Details of the Mutation
Ser264Ala

Experimental Evidence

Linkage Mapping (https://www.gephebase.org/search-criteria? fand+Experimental Evidence="Linkage Mapping"#gephebase-summary-title)

Taxon A Taxon B Position
Codon - - -

Amino-acid - - -

Main Reference
Allelic polymorphism of GIGANTEA is responsible for naturally occurring variation in circadian period in Brassica rapa. (2015) (https://pubmed.ncbi.nlm.nih.gov/25775524)
Authors
Xie Q; Lou P; Hermand V; Aman R; Park HJ; Yun DJ; Kim WY;; Salmela MJ; Ewers BE; Weinig C; Khan SL; Schaible DL; McClung CR
Abstract
GIGANTEA (GI) was originally identified by a late-flowering mutant in Arabidopsis, but subsequently has been shown to act in circadian period determination, light inhibition of hypocotyl
elongation, and responses to multiple abiotic stresses, including tolerance to high salt and cold (freezing) temperature. Genetic mapping and analysis of families of heterogeneous inbred lines
showed that natural variation in Gl is responsible for a major quantitative trait locus in circadian period in Brassica rapa. We confirmed this conclusion by transgenic rescue of an Arabidopsis gi-
201 loss of function mutant. The two B. rapa Gl alleles each fully rescued the delayed flowering of Arabidopsis gi-201 but showed differential rescue of perturbations in red light inhibition of
hypocotyl elongation and altered cold and salt tolerance. The B. rapa R500 Gl allele, which failed to rescue the hypocotyl and abiotic stress phenotypes, disrupted circadian period
determination in Arabidopsis. Analysis of chimeric B. rapa Gl alleles identified the causal nucleotide polymorphism, which results in an amino acid substitution (S264A) between the two Gl
proteins. This polymorphism underlies variation in circadian period, cold and salt tolerance, and red light inhibition of hypocotyl elongation. Loss-of-function mutations of B. rapa Gl confer
delayed flowering, perturbed circadian rhythms in leaf movement, and increased freezing and increased salt tolerance, consistent with effects of similar mutations in Arabidopsis. Collectively,
these data suggest that allelic variation of Gl-and possibly of clock genes in general-offers an attractive target for molecular breeding for enhanced stress tolerance and potentially for improved
crop yield.
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RELATED GEPHE

No matches found.

No matches found.
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