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Lactic acid bacteria (LAB) are nutritionally auxotrophs, with relatively small and 
phylogenetically close genomes that often encode niche-specific strategies such as protease 
production and mucus adhesion, which enables them to occupy diverse ecological niches 
(milk, wine, plants, and the human and animal intestine). Recent genome studies postulate 
that the niche-specific architectures of LAB genomes reflect their flexible adaptation and 
broad ecological distribution. However, how those auxotrophs could explore new niches is 
unknown. A potential interaction termed ‘Adjacent-Possible ecological niche (APEN)” will be 
discussed. APEN would allow LAB to interact with adjacent microbiota to adapt to a new niche, 
which might cover the gap between the niche-specific nature of the physiology and the 
ecologically diverse distribution. The studies about the potential of Lactobacillus to interact 
with co-existing E. coli and grow in a strict nutrient-limiting condition will be introduced. 
    Another topic that will be discussed is intracellular lipid accumulation. 
Polyhydroxyalkanotes (PHAs) are produced by many bacteria and some archaea to store 
carbon and energy. Recently however, PHAs have been studied from multi-functional aspects 
such as infection process in plants, regulation of intestinal microbiota of insects, and further 
application for biocompatible plastics for medical devices. The basic information on PHA 
biosynthesis related genes and their classification will be introduced.  
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