








Common Theme for Efficient Degradation of
Plant Cell Walls

= Efficient binding of enzymes to substrate

= Synergy between enzymes & microbe

Model of the
polysaccharides ——
in a leaf cell

cellulose synthase

plasma membrane
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“Enzyme-Microbe Synergy”
Cells form cellulose-enzyme-microbe complexes

= Specific cellulose hydrolysis rates by cells > purified
cellulase preparations (Lu, Zhang, Lynd, 2006)

= Suggests an advantage of C3

= Q grows as a

biofilm on cellulose
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Q grows as a biofilm on cellulose




What is the nature of Q’s enzyme system?

= Cellulolytic bacteria produce extracellular enzymes

= Multiple enzymes digest insoluble biomass

Most cellulolytic anaerobes produce multiprotein

Cellulosomes

enzyme complexes:
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Cellulosomes

protein enzyme complexes that
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degrade cellulose
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Q produces a
multi-component non-complexed
cellulase system

(non-cellulosomal)

Based on analyses of Q’s genome sequence:
" No evidence for scaffoldin-like proteins
= No evidence for dockerin-containing carbohydrate-

active enzymes (e.g., hydrolases)

No evidence for cellulosomes! §




The genome of Q contains a great diversity &
abundance of plant-degrading enzymes

(A) Glycosyl hydrolase familes (B) Glycosyl hydrolase genes
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What’s next for Q?

Analyses of the Q genome & gene expression

UMass TIMBR Team

* Q adjusts its metabolism & production of enzymes
In response to feedstock.

* Q produces cellular machinery & metabolic pathways

v to process sugar products of feedstock
degradation

v to generate energy for growth

= Q naturally integrates complex
cellular processes




Clostridium phytofermentans ~ Q Microbe™

A voracious appetite for plant
polysaccharides

Effective metabolic pathways
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An efficient microbial catalyst &
model system for biofuel production

Microbial catalyst in C3 technology
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