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【Purpose and Background of the Research】 
   Carrier proteins that bind a carboxyl group of a 
substrate are known in biosynthesis of fatty acids 
and polyketides. We found a novel-type carrier 
protein, amino-group carrier protein (AmCP), 
which binds the amino group of a substrate, in 
lysine and arginine biosynthesis of thermophiles. 
We also showed involvement of AmCP in secondary 
metabolisms of Streptomyces. These observations 
suggest that metabolic system using AmCP plays 
crucial roles in cellular processes. 
   In this study, we will determine the crystal 
structures of lysine/arginine biosynthetic enzymes, 
and analyze secondary metabolite biosynthesis 
using AmCP in Streptomyces. Through a series of 
the studies, mechanisms to create structural 
diversities of chemical compounds, which will 
expand chemical library, will be elucidated. 
 

【Research Methods】 
We will analyze functions of AmCP-mediated 
systems in lysine/arginine biosynthesis and 
secondary metabolisms at molecular and atomic 
levels. Structural biology is mainly conducted for 
enzymes for lysine and arginine biosynthesis from 
thermophiles, which will reveal mechanisms by 
which enzymes had acquired high substrate 
specificity. Especially, enzyme-AmCP complexes 
 
 
 
 
 
 
 
 
Fig. 1. amcp-containing clusters for secondary 
metabolite biosynthesis. Red ovals show nrps 
genes. 
 
are main targets of this analysis. Because most 
reactions in secondary metabolisms are unknown, 
we will analyze and unveil them by forefront 

technologies. This analysis will be conducted 
especially for enzymes that are involved in novel 
reactions and/or novel chemical architecture 
formation 
 

【Expected Research Achievements and 
Scientific Significance】 

   We discovered that AmCP is utilized in both 
primary and secondary metabolisms. These 
discoveries with high originality are highly 
evaluated in the related fields. This study analyzes 
enzymes that use AmCP globally at atomic levels, 
and determines chemical structures of their 
products. Our study that may discover 
unprecedented chemistry generated by unknown 
enzymes is highly creative and pioneering, leading 
to generation of new research fields, and therefore 
will contribute to keeping our international 
initiative in the fields. We will analyze 
biosynthesis of useful biomolecules, and, therefore, 
will provide valuable information as applied 
science. 
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