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ABSTRACT

The soybean cyst nematode (SCN) is a devastating pathogen that causes
approximately 10% production loss and reduces seed yield more than any other
soybean pathogen. Reports have shown that it causes as much as 1.5 billion
dollars in agronomic losses every year world-wide. In Japan, SCN causes serious
damage, especially in Hokkaido and Tohoku. Major approaches to suppress SCN
involve crop rotation and green manure cultivation; however, the effectiveness
of both approaches is quite limited. In this study, we explored a novel approach
to controlling SCN infection using a molecular genetic approach. Soybean genes
responsible for SCN resistance were selected by comparative expression analysis
of soybean roots grown in SCN-containing and non-containing soils. Disease-
resistance protein KR3, SAR regulator protein NIMIN-1 and Polygalacturonase-
inhibiting protein were highly expressed in SCN-containing soil and their respective
genes were selected as candidates for SCN resistance. Transgenic soybean
roots expressing the candidate SCN resistance genes were constructed using
Agrobacterium rhizogenes-mediated transformation. Inoculation tests revealed that
the transgenic soybean roots expressing Disease resistance-protein KR3 have lower
levels of SCN infection relative to wild-type soybean roots. Furthermore, plant
fresh weights of the KR3-expressing soybeans were increased in comparison to
the wild-type soybeans when grown in SNC-containing soil. These results indicate
the potential ability of Disease-resistance protein KR3 for breeding SCN-resistant
soybeans. Soy Protein Research, Japan 16, 173-176, 2013.
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Fig. 1. Relative expression of selected genes in soybean
roots grown in soybean cyst nematodes
containing (m ) and non-containing (0 ) soils.
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Table 1. Number of soybean cyst nematodes in roots
of wild-type and transgenic soybean grown
in soybean cyst nematode containing soil

No. of Soybean cyst

nematodes/plant

Expressed gene

O 73+ 11 (n=3)
Disease resistance _
protein KR3 31+ 21 (n=3)
SAR regulator protein _
NIMIN-1 85+ 42 (n=3)
Poly galacturonase 98+ 39 (n=3)

inhibiting protein

Table 2. Fresh weights of wild-type and transgenic
soybean grown in soybean cyst nematode
containing soil

Plant fresh weights (average

Expressed gene + standard deviation)

O 356+ 0.85 (n=3)
Disease resistance _
protein KR3 542+ 141 (n=3)
SAR regulator protein _
NIMIN-L 3.15+ 1.60 (n=3)
Poly galacturonase 398+ 151 (n=3)

inhibiting protein
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