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Research Theme at the Bioenergy Centre 
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1. 

2. 

Products - 

Ethanol, 

butanol, 

hydrocarbon 

Products - 

Biodiesel, 

Jetfuel,  

bio-oil 



(40-60%) 

(30-45%) 

(10-20%) 



Enzymes 

C5+C6 fermentation 

(40-60%) 

(30-45%) 

(10-20%) 

Advanced Biofuels 



 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 

(GH61,AA9/10,PMO,LPMO) 

From Literatures 



Strain I Strain II 

Pillbug Rice Stem Borer Termite 

Gut screened 

for cellulase producer 

Agar plate 

Identifying novel cellulolytic enzymes 

Cotton Bollworm 



 

Phylogeny of Gut Cellulolytic Microbes 

Bashir et al., 2013, Nature Scientific Reports 



Genome Sequencing of Paenibacillus ICGEB2008 

Paenibacillus ICGEB2008 

5.7 MB 

Adlakha et al., 2012, Genome Announcement 
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Endocellulase – 41 kDa b-glucosidase – 51 kDa Xylanase – 21 kDa 

Novel cellulolytic enzymes overexpressed with high specific activity 

Adlakha et al. Applied and Environmental Microbiology.  Oct 2012 
Yazdani et al. Patent Application no. 2695/DEL/2012  

Adlakha et al. Applied and Environmental Microbiology. July 2011 
Yazdani et al. Patent Application no. 2071/DEL/2010 
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Fusion enhances thermostability 
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Enzymes 

C5+C6 fermentation 

(40-60%) 

(30-45%) 

(10-20%) 

Advanced Biofuels 



 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 

Engineering microbe for converting C5/C6 

sugars to ethanol 



Competing co-products of E. coli under fermentative condition 

Max Ethanol Productivity = 0.14 g/l/h 

 

Ethanol Yield = 0.08 g/g glucose 

Max Ethanol Productivity = 0.09 g/l/h 

 

Ethanol Yield = 0.24 g/g xylose 
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Engineering E. coli for ethanol production  
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Co-Fermentation of Glucose and Xylose by SSY10 

Ethanol Productivity = 0.7 g/l/h 

 

Ethanol Yield = 0.43 g/g glucose 

Munjal et al. Microbial Cell Factories. Nov 2012 

Yazdani et al. Patent Application no. 2696/DEL/2012 

PCT/IN2013/000535 



Second generation lignocellulosic ethanol 
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Enzymes 

C5+C6 fermentation 

(40-60%) 
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(10-20%) 

Advanced Biofuels 



Advanced Biofuels 

Current Opinion in Chemical Biology Volume 17, Issue 3 2013 472 - 479 



 





Engineering E. coli for short chain alcohols 

Production of C3-C7 alcohol Continuous Production of Butanol 

Mattam et al. Biotechnology for Biofuels. Sept 2013 
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