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Analysis of Molecular Mechanisms of Plant Parasitic Nematode Infection Steps
Shinichiro SAWA"

Graduate school of Science and Technology, Kumamoto University, Kumamoto 860-8555

ABSTRACT

Because of their agricultural importance, the soybean cyst nematode Heterodera
glycines that infects soybean (Glycine max) and Meloidogyne incognita that infects
many crops have emerged as good research models to understand the signaling,
perception, and response events during plant-nematode interactions. The recent
advances in our understanding of the cellular, physiological, and molecular basis
of legume-nematode interactions are merging at the crossroads of plant-microbe
interactions and plant developmental biology. The CLE peptide hormone is the
molecule responsible for the control of plant meristem activity, and CLE genes
are conserved in many plants. However, in the animal kingdom, only nematodes
that are infective to plants has CLE gene. This CLE gene of nematodes is likely
to be functional in plants. Once nematodes infect roots, they make root cells
into multinucleated giant cells, as source of nutrition, by injection of various
redilerentiation factors thought to be involved CLE peptides of nematodes. Here
we have performed genetic screening to isolate nematode infection resistant
mutants from Arabidopsis thaliana. In the first screening, we isolated 25 putative
nematode infection resistant mutants. We performed the resistance three times,
and we have isolated four candidates for nematode infection resistant mutant of
Arabidopsis. Furthermore, we also screened many chemicals that guide root knot
nematode. We have developed devices to evaluate the nematode guidance activity,
and one guidance behavior was confirmed when the nematodes are packed in a
small space. If we isolate the chemical, we will be able to develop new agricultural
chemicals that can difend agianst the nematode damage. Soy Protein Research, Japan
16, 39-42, 2013.
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Fig. 1. Screening of excess nematode infection
mutant A: Arabidopsis wild type (Col), B:
candidate#19-2. arrows show root knot.

Table 1. nematode infection rate of the mutants

Plants Exp. 1 Exp. 2 Exp. 3
WT (Col) 32+ 12 21+ 46 25+ 14
#19-2 12.3+ 39 86+ 41 102+ 15
#10-6-1 58+ 32 62+ 12 46+ 33
#12-4-1 71+ 51 55+ 32 57+ 25
#14-4 44+ 35 39+ 18 6.4+ 21
#24-4 6.7+ 18 57+ 34 41+ 11

Root knot number was counted after four weeks
infection (n=12)
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