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Sequence analysis of mitogen-activated protein Kkinases of
common buckwheat, Fagopyrum esculentum
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Abstract ; [ Objective ] To identify the difference of mitogen-activated protein kinase gene ( MAPK)
sequences among intraspecific common buckwheat, Fagopyrum esculentum, and study the sequence
change during the chronical domestication process. [ Method] The common buckwheat varieties, contai-
ning nine cultivars and three wild types with shattering habit, were selected for PCR amplification of the
conservative fragments of MAPK gene. Sequences were analyzed and protein conformations were predic-
ted. [Result] The full length of buckwheat MAPK cDNA was 2 835 bp, the length of the open readling
frame (ORF) was 1 827 bp, and 609 amino acids containing the TDY tripeptide module were encoded.
The buckwheat MARK belonged to the group D of plant MARK proteins. A total of 723 invariable sites
and 70 polymorphic sites in MAPK sequence of common buckwheat were identified in 12 tested materials.
We did not find difference among the ORF sequences of nine cultivars, neither among three wild types.

There were eight differential nucleotides in the ORF of MAPK gene which encoded three amino acid poly-
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morphisms between the cultivars and wild types. We found a change of a-helix conformation which was
induced by transforming histidine (H) to tyrosine (Y) at the 13th site in the ORF of MARK. [ Conclu-
sion] The MAPK sequence is highly conserved and the 13th amino acid site has been highly consistently

selected during the chronical process of domestication.

Key words : Fagopyrum esculentum; MAPK; sequence analysis; amino acid site; protein conformation
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Fig.1 The open reading frame and its coding amino acid sequence of buckwheat MAPK gene
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Fig.2 Amplification products of common buckwheat DNA

using specified primers

497 GCATTGGCTGATCCTTATTTTAAAGGTCTGGCTAAAATCGAGAGAGAACCTGCATGCAAACCA
1526 GCATTGGCTGATCCTTATTTTAAAGGTCTGGCTAAAATCGAGAGAGAACCTGCATGCAAACCA

LR R R R EREE R EEEEEREEEEREEEEEEREEEREEEEEEEEEEEEREEEEEEREEEEEEEEERERERSEJ:RESJ;S]

ATCTCAAAGTTAGAATTTGAATTTGAAAGGCGACGTATGACTAAGGAGGACATCAGGGAACT
ATCTCAAAGTTAGAATTTGAATTTGAAAGGCGACGTATGACTAAGGAGGACATCAGGGAACT
ERE R R R R EREEREEREREEREREEEREEREREESEEEIEEEEEIEIERESESEREJREESESEIESEIEEEIEE;IESEIEEREISSE;E;ES’
GATATACCGAGAGATACTTGAACACCATCCTCAGCTACTCAAAGATTACATAAATGGAAATGA
GATATACCGAGAGATACTTGAACACCATCCTCAGCTACTCAAAGATTACATAAATGGAAATGA
EEREEEREREEREEEREEREEEEEEEEEEEEEREEEIEEEREEEREIEIEEIEEIEIEEEIEEIEEEIEEIEI IS
AGGAGCAAATTTCATATATCCTAG  609— 4 ka5

AGGAGCAAATTTCATATATCCTAG ! 738— CAI¥5

s ok ok ok ook ook ok sk ook ok ok sk ook ok gk ok ok ok ok ok ok ok ook 3k

B3 Ei@EFE DNA FIILEXER

Fig.3 The output of common buckwheat DNA sequence alignment
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Fig.4 Phylogenetic tree of MAPK protein sequences from different plant species
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Tab.2 The differential sites of the nucleotides and amino acids in MARK ORF fragments between cultivars and wild types
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Fig.5 Domain analysis of MAPK protein of common buckwheat
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