
 Study on viromes in crop phytobiomes 

〓 Assoc. Prof.  
KONDO Hideki 

Phytobiomes refer to the complex networks between 
plants and their associated communities of organisms 
including bacteria, fungi, viruses and invertebrates. 
Phytobiomes are becoming increasingly recognized as 
important factors in plant health and productivity, but in 
particular, little is known about the diversities of virus 
communities in agricultural cropping system. Taking 
advances of the next generation sequencing and metag-
enomics, our group studies on viromes in fungi and 
insects that are associated with crop plants. We aim to 
find out whether these viral communities influence their 
hosts and promote the health and growth of crop plants.

The availability of genome sequences of a large num-
ber of eukaryotes has led to the discovery of endog-
enous non-retroviral RNA virus-like elements, also 
known as endogenous viral elements (EVEs). These 
elements are considered as fossil of RNA virus inte-
grated into host genomes by as-yet-unknown mecha-
nisms. To gain deeper insight into the long-term viral 
evolution and host-virus coevolution, our research is 
focused on identification and analysis of the EVEs in 
the genome of the plants, insects and fungi.

Study of non-retroviral RNA virus-like elements in the 
genome of the plants, insects and fungi
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Understanding of metabolic defense against 
herbivores in plants
Plants activate powerful protective shield against feeding her-
bivores that involves biosynthesis of various toxic phytoalexins. 
While spectrum of phytoalexins in plants is vast, their biosyn-
thesis and regulation during herbivory are less known. We use 
monocot plant models, including rice and sorghum, to identify 
novel metabolic patterns associated with herbivory. We look for 
transcriptional regulators involved in the regulation of biosyn-
thetic genes for these compounds, in particular those induced 
in response to herbivore attack.  We also study the role of plant 
hormones as secondary messengers in defense signaling path-
ways against herbivores.

The strength of plant defense largely de-
pends on early detection of elicitor molecules 
from herbivores which are deposited in plant 
wounds during feeding. As the number of 
identified elicitors is still limited, we aim iden-
tification of novel elicitors using rice plants 
and their herbivores as our model systems. 
We develop efficient bioassays for rapid de-
tection and isolation of novel compounds, use 
biochemical techniques for their characteriza-
tion, and intact plants for functional analyses 
of these novel herbivory-associated molecu-
lar patterns (HAMPs).

Research on perception of herbivory in plants 
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■ Introduction to Research

〓 Research Area : Plant-Insect Interactions


