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o o Drink the best and drive the rest

Brazil's sugar-cane ethanol industry is the world's best and able to get better, says Emma Marris.

The ideal biofuel
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Evolutionary
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AGT1 a-glucoside permease (e.g. sucrose, maltose)

MAL12 Maltase

MAL13 Maltose pathway regulatory protein

MAL32 Maltase

MAL31 Maltose permease

MPH?2 o-glucoside permease (e.g. maltose, maltotriose)

MPH3 o-glucoside permease (e.g. maltose, maltotriose)

IMAS u-glucosidase (e.g. isomaltose, maltose)

FSP2 u-glucosidase (e.g. isomaltose, maltose)

AMS 1 Vacuolar a-mannosidase

HXT2 High-affinity hexose transporter

TPS1 Trehalose-6-phosphate synthase

TPS2 Trehalose-6-phospate phosphatase

TSL1 Subunit of the trehalose-6-P synthase/phosphatase complex
GPH1 Glycogen phosphorylase

GLC3 Glycogen branching enzyme

GIP2 Putative regulatory subunit of the protein phosphatase Glc7p
GRE3 Aldose reductase

SOL4 6-phosphogluconolactonase

YHR210C Putative aldose 1-epimerase

MIG2 Zinc-finger protein involved in glucose repression of SUC2




evolved ISUC2 strain ferments sucrose efficiently
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Industrial fuel ethanol yeasts contain adaptive copy number W
changes in genes involved in vitamin B1 and B6 biosynthesis

Boris U. Stambuk, Barbara Dunn, Sergio L. Alves, Jr, et al.

Genome Res. 2009 19: 2271-2278 originally published online November 6, 2009



Conclusions:

-Possible to modify the topology & energetics of sucrose
utilization by yeasts

-Evolutionary engineering allowed improved kinetics
of sucrose transport & fermentation

-Modifications introduced into a diploid industrial strain,
allowing efficient sucrose fermentation

-Industrial world?
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