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Elect of Polymorphism of Nitrogen Fixation Related Gene on Soybean Yield
Akihiro SUZUKI"

Agrobiology & Agro-production Systems, Department of Environmental Sciences,
Faculty of Agriculture, Saga University, Saga 840-8502

ABSTRACT

Many leguminous plants establish symbiotic relationship with nitrogen-fixing soil
bacteria, called rhizobia. Symbiotic nitrogen fixation is regulated by many QTLs.
Therefore identification of localization of such QTLs is important for increase of
legume grain yield. We carried out QTL analysis by use of Recombinant Inbred
Lines (RILs) derived from the second generation prepared by cross of Gifu B129
and Miyakojima MG20 of model legume Lotus japonicus. As a result, we found
that there is a loci which works positively on activity of nitrogen fixation on
chromosome 4 of MG20. Interestingly, it is known that SENI gene also localizes
near this position and senl mutant do not show nitrogen fixation activity. This
shows that SENI gene is involving in nitrogen fixation. Moreover, SENI protein
of B129 has one amino acid deletion compared with that of MG20. Based on these
facts, there is a possibility that SENI gene is the cause of the QTL. Actually,
nitrogen fixation activity of senl mutant transformed by intact MG20 SENI gene
was higher than that of B129 SENI1. Then we found polymorphism in amino acid
sequence of soybean SENI genes. Nitrogen fixation activity of L. japonicus senl
mutant transformed by Enrei SENI gene was slightly higher than that of Peking
type SENI gene. Effect of polymorphism of soybean SENI gene on the soybean
yield was analyzed using 18 F2 soybean plants prepared from crossing with Bay
(Peking type) and Enrei. Unfortunately, due to the difference of flowering time
between Enrei and Bay, significant difference was not observed. For the test
of soybean production, soybean plant which have Enrei type SENI gene in the
Fukuyutaka background should be used. Soy Protein Research, Japan 18, 35-40, 2015.

Key words : soybean, nitrogen fixation, symbiosis, rhizobia, SEN1
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Fig. 1. Effect of polymorphism of soybean SENI gene on the growth of Lotus japonicus senl mutant. L.
japonicus senl-1 mutant was transformed using Peking type or Enrei type SENI gene driven by
ubiquitin promoter via Agrobacterium rhizogenes. Plant possessing transformed hairy roots were
inoculated with Mesorhizobium loti MAFF303099 and 28 days later, symbiotic phenotype were analyzed.
(A) Relative expression of soybean SENI gene (trans gene) in the transformed hairy root. Transcript
amounts of soybean SENI gene was normalized against ATP synthase (internal control) transcripts. The
data represent average = SE, (n=3) (B) Shoot length, (C) Root fresh weight per plant. (B, C) The data
represent average + SE, empty vector (n=2), Peking (n=10), Enrei (n=7)

0O00000dododvol. 18 20150

37



z A 25, B
S >3 30
& g %0 g3 s
c & 25 c S
S S § 20
o » 20 oc .|
=) >N 15
e} ° 15 - T
9] 0N
; g 10 b ; 8 10
BT 5 s 32 5
%ON 0 n.d. 4 : % c 0 I
<
O empty vector  Peking Enrei OT Peking Enrei
< < o
>
ES ‘c"% D
b % 5 35
© S ) L T
52 Bl
BN g
[S = 2+
S5 c
8 g [ 1.5 e . - S - - - -
c =) }
@5, t !
QIN c 05*- = d ..............
20 £ oM :
(5} . c N N
<Lt) Peking a empty vector Peking Enrei

Fig. 2. Efect of polymorphism of soybean SENI gene on the nodulation and nitrogen fixation in Lotus japonicus
senl mutant. L. japonicus senl-1 mutant was transformed using Peking type or Enrei type SENI gene
driven by ubiquitin promoter via Agrobacterium rhizogenes. Plant possessing transformed hairy roots
were inoculated with Mesorhizobium loti MAFF303099 and 28 days later, symbiotic phenotype were
analyzed. (A) Nitrogen fixation activity per plant (B) Nitrogen fixation activity per unit nodule weight (C)
Nitrogen fixation activity per nodule (A, B, C) The data represent average + SE, empty vector (n=2),
Peking (n=10), Enrei (n=7)
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Fig. 3. Effect of polymorphism of soybean SENI gene on the soybean yield. Eighteen F2 soybean plants

prepared from crossing with Bay (Peking type) and Enrei were analyzed. Genotypes of individual F2
plant were determined by the nucleotide sequencing. (A) Shoot length. (B) Number of seeds harvested. (C)
Weight of 100 seeds. (A, B, C) The data represent average + SE, Bay (n=9), Peking type F2 (n=6), hetero
F2 (n=7), Enrei type F2 (n=5), Enrei (n=9). Means denoted by the same letter did not diler significantly
at P<0.05.
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