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Abstract

Our research is to understand how cobalamin and analogues works as a modular to
shape the structure of gut microbial communities, further to influence food digestion.
Microorganisms are of importance in nearly all metabolic processes on every ecology,
including food digestion, global carbon cycling, and soil stabilities. Gut microbiome
is constructed by multi-species communities, where nutrients and signals are
exchanged among members. In this study, an in vitro colonic simulation was

introduced to evaluate effect of cobalamin on microbial digestion and its metabolism.

Vitamin VB12 (VB12) is the only vitamin that is produced exclusively by bacteria
and archaea, yet is used by all domains of life. VB12 is energetically costly, requiring
nearly 30 different enzymes for its synthesis , which likely explains why only a small
fraction of prokaryotes have the genetic capacity to produce it. In natural microbial
communities, the limited sources of VB12 made it a precious commodity. As such the
availability of, and access to, VB12 has been suggested to impart a fundamental
contribution, not only nutrition but also signal, to their spatial and functional

organization.

We are exploring different forms of vitamin VB12 produced by microbes, how VB12
is used and shared in microbial communities and how the fundamental roles of VB12
is in bacterial metabolism. We have constructed a library of cobalamin including 10
different analogues. As their role as cofactors of enzymes that mediate methyl transfer
reactions, isomerase rearrangements, and dehalogenation, we tried to examine

bioactivity of analogue cofactors. A VB12 riboswitch library from different species



was constructed. Riboswitch is a 5’-untranslated leader sequences of a corresponding
mRNAs, which regulates translation initiation and gene expression by binding a
special molecular. In this study, we have achieved to figure out how analogues to
affect expression of protein via riboswitch regulations, further to influence

metabolism.
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