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Enzyme Research

Mainly to identify and design enzymes for efficient
degradation of lignocellulosic biomass

Source of enzymes are either free living fungi or
microbes residing in insect guts that destroy plants

Expression platforms are either native hosts or
recombinant hosts such as E. coli, yeast or fungi




Cellulolytic enzymes and CBMs
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|dentifying novel cellulolytic enzymes
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Phylogeny of Gut Cellulolytic Microbes
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Genome Sequencing of Paenibacillus ICGEB2008
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Novel cellulolytic enzymes overexpressed with high specific activity

Endocellulase — 41 kDa B-glucosidase — 51 kDa Xylanase — 21 kDa
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Fusion enhances thermostability

B-glucosidase EG5 fusion
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Engineering microbe for converting C5/C6
sugars to ethanol

Up to 30% pentose sugars in agricultural residues

Traditional yeast, Saccharomyces cerevisae, cannot utilize pentose
sugars

E. coli could ferment all pentose and hexose sugars present in the
lignocellulosic biomass

It, however, produces various competing products under anaerobic
condition



Competing co-products of E.

coll under fermentative condition
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Engineering E. coli for ethanol production
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Co-Fermentation of Glucose and Xylose by SSY10
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Second generation lignocellulosic ethanol
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Advanced Biofuels
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Non-fermentative pathways for synthesis of
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Mattam and Yazdani Biotechnology for Biofuels 2013, 6:128 w
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Engineering E. coli strain for conversion of short
chain fatty acids to bioalcohols

Anu Jose Mattam and Syed Shams Yazdani’
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Figure 1 Metabolic pathway of Clostridium acetobutylicum engineered in E coli. Abbreviations: Buk — butyrate kinase, Fib — phosphotmnsbutyrylase,
AdhE2 - aldehyde-alcohol dehydrogenase,
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