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Wheat varieties with a winter growth habit reguire long exposures
to low temperatures (vemalization} to accelerate flowering. Natural
varation in four vernalization genes regulating this requirement has
favored wheat adaptation to different environments. The first three
genes (VRNT-VRN3) have been doned and characterized before. Here
we show that the fourth gene, VRN-D4, originated by the insertion of
a ~290-kb region from dwomosome arm 5AL into the proximal re-
gion of chromosome . R R
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regulatory regions. T
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absence of vernalizat
in delayed flowering
ancient subspedes Triticum aestivum ssp. sphaerococcum from South
Asia. This subspecies showed a significant reduction of genetic diver-
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{7-9). The photoperiod and vernalization pathways converge at the
regulation of FI7 (= I’RN3 in wheat) (10}, which encodes a mobile
protein that travels from leaves to the shoot apical meristem
(SAM) (11, 12). Once in the SAM, FT1 becomes part of a florigen
activation complex that binds to the VRNI promoter, inducing its
transcription (13-15). [n common wheat, most genes exist in three
copies (homeologs), which are designated using their respective
? $ ) ]J_“I}EFIC[ENS;SRP)
wis meristern iden-
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he SAM from the
rieties carrying the
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are classified as “winter wheats.” Mutation i the FRNI promoter
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exon 4 MSNP (A367C), intron 1 MRIP-3 E25I[Z2DMSNPs

SNPs ; —IREE#

exon 1 intron 1 exon 2 exon 3 exon 8
RIP-3 EO%l] " ----ooll A/

vrn—-B1 GTCATTGTTGTTGGTATGGATCGTATGCCAAAAA C

vrn—DI GTCATTGTTGTTGGTATGGATCGTATGTCAAAAA

vrn—A1 GTCATTGTTGTTGGTATGGACCGTATGCCAAAAA

Vrn—-D4 GTCATTGTTGTTGGTATCGACTGTATGCCAAAAA
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