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Development of allele specific marker for BADH2 gene in vegetable soybeans
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ABSTRACT

Aroma is an important trait in vegetable
soybeans for value added quality. This character is
controlled by betaine aldehyde dehydrogenase 2
(BADH2) gene. Mutation in BADH2 enzyme prevents
the conversion of

(GABald) to gamma amino butyric acid (GABA),

gamma-aminobutyraldehyde

instead, GABald in the mutant soybean is converted
to 2-acetyl-1-pyrroline (2AP) responsible for aroma in
vegetable soybean. The objective of this research
was to develop allele specific marker for BADH2
gene. Analysis of BADHZ2 sequence of “Kaori’
showed 2-bp deletion of TT in exon 10. Amino acid
sequence analysis suggested that TTT codon coding
for phenylalanine was replaced by TGA as the stop
codon causing aroma. Allele specific marker was
designed to obtain sharp and clear bands using the
annealing temperature of 62°C and primers
concentration for outer-F, inner-F, inner-R and outer-
R as 0.25 pM, 0.4 pM, 0.1 pM, and 0.25 pM
respectively. This technique can be applied to detect
aromatic, non-aromatic and heterozygous genotypes

of individuals in an F2 population.
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Table 1 The name and nucleotide sequence of allele specific primers designed for BADH?2.

Primer Primer sequence (5'- 3')

outer-F TTTCTTGGCAGCCTGTTTCACTAGA
inner-F TCAGGAAAGTATAGCAACAGAATTTTT
inner-R TGACCCATTTCACAATCCTATTCAAAT

outer-R

AGCTCACACAGTGTCATTTGCTAGAT
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Figure 1 Schematic illustration of the development of allele specific marker. Markers are consisted of four

primers. Inner-R primer is amplified specific to non-aroma allele and Inner-F is specific to aroma allele.

Amplification products of outer-F/ inner-R, inner-F/ outer-R and outer-F / outer-R primers are 463 bp, 850 bp,

and 1265 bp, respectively.
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Table 2 Concentration of primers in each PCR condition.

Component Condition 1 Condition 2 Condition 3 Condition 4 Condition 5 Condition 6
Final Final Final Final Final Final
Concentration Concentration Concentration Concentration Concentration = Concentration

2x Go-tag 1x 1x 1x 1x 1x 1x

outer-F primer 0.25 pM 0.25 yM 0.25 pM 0.1 uM 0.4 uM 0.25 yM

inner-F primer 0.25 uM 0.1 uM 0.4 uM 0.4 uM 0.1 uM 0.4 uM

inner-R primer 0.25 pM 0.4 uM 0.1 uM 0.4 uM 0.1 uM 0.4 uM

outer-R primer 0.25 uM 0.25 uM 0.25 uM 0.1 uM 0.4 uM 0.25 uM

DNA 25 ng 25 ng 25 ng 25 ng 25 ng 25 ng
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Figure 2 Alignment of PCR product of BADH2 sequences from Kaori and No.75a showed 2 bp deletion in

exon 10.
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Figure 3 Alignment of deduced amino acid sequences from BADH2 gene from Kaori and No.75a. The effect

of 2 bp deletion in Kaori changed phenylalanine to stop codon.

Reaction 1 Reaction 2 Reaction 3 Reaction 4 Reaction 5 Reaction 6

Figure 4 Allelic profiling of BADH2 PCR amplification at 62°C using primers with varied concentration. M =
Ladder 1 Kb, 1 = No.75a, 2 = Kaori and 3 = F,, respectively.
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Figure 5 Allelic profiling of No.75a, Kaori and individuals of F, population. A, B and H are 75a, Kaori and
heterozygous genotypes, respectively. F and NF represent fragrance and non-fragrance individuals. M =

Ladder 1 Kb, 1 = No.75a, 2 = Kaori and 3-16 = F,, respectively.
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