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Abstract: Methanol represents a promising feedstock due to its specific characteristics for storage and transport,
which has been widely applied in chemical industry as raw material, intermediate and fuel. Methanol bio-
transformation by microbes may further expand the methanol-based production of high quality fuels and various
chemicals, which will drive clean utilization of inferior coal and natural gas. We here review recent advances in
methanol-based bio-refinery. We first summarize current progress in methanol production through chemical and
biological processes, which shows that the chemical process is now the main route for methanol supply. However,
emerging technologies like methane oxidation (chemical or biological) and CO, hydrogenation may achieve a

renewable, sustainable and clean route for methanol production. We then discuss the engineering of methylotrophs
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(bacterial and yeast) for producing a variety of chemicals from methanol (Top-Down approach), which indicates that

improved genetic tools may further optimize these cell factories for industrial applications. We also summarize recent

advances on engineering artificial methylotrophs in numerous model organisms such as Escherichia coli,

Corynebacterium glutamicum and Saccharomyces cerevisiae (Bottom-Up approach). The advances in synthetic

biology, metabolic engineering and adaptive laboratory evolution will facilitate the construction of robust microbial cell

factories for methanol biotransformation, which will expand substrate resource for bio-refinery and the product

portfolio of methanol.
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Fig. 1 Overviews on the production and transformation of methanol
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Fig.3 Artificial/modified metabolic pathways for methanol assimilation
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Fig. 4 Strategy of synthetic biology for studying native/artificial methylotrophic microbes
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