
A novel D-xylose isomerase from the gut of 

the wood feeding patent-leather beetle 

Odontotaenius disjunctus 
Paulo César Silvaa, Javier Ceja-Navarrob, Flávio Azevedoa, Ulas Karaozb, Eoin L. Brodiebc and Björn Johanssona 

 
(a) CBMA - Center of Molecular and Environmental Biology Engineering, University of Minho, Campus de Gualtar, Braga, 4710-057, Portugal. (b) Earth and Environmental Sciences, Lawrence 
Berkeley National Laboratory, Berkeley, California, USA. (c) Department of Environmental Science, Policy and Management, University of California, Berkeley, California, USA. 

Background 

Methodology 

Results 

References 

Acknowledgments 

Conclusions 

   Xylan, the second most abundant 

 biopolymer on earth, contains  mostly 

 the pentose sugar D-xylose  

  Saccharomyces cerevisiae is the 

 preferred organism for industrial 

 fermentation of lignocellulose-derived 

 sugars 

  Expression of heterologous pathways are 

 necessary for D-xylose as it is not 

 metabolized naturally by S. cerevisiae 

  D-Xylose Reductase (XR)/Xylitol 

 Dehydrogenase (XDH) pathway suffers 

 from a NAD(P)H cofactor imbalance  

  Only 13 different Xylose Isomerases  (XI) 

 have been expressed in S.  cerevisiae 

  XI’s suffer from low capacity and 

 inhibition by xylitol (Brat et at 2009) 

The aim of this 

work was to 

express actively a 

new Xylose 

Isomerase in      

S. cerevisiae  
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Metagenome sequencing 

of gut microbiota from 

the wood feeding beetle 

Odontotaenius disjunctus  

Metagenome assemblies 

with XI functional 

predictions  

Mating of a yeast strain containing a partial xylose utilization 

pathway with a strain expressing a synthetized XI gene 

Functional screening by 

scoring growth on solid 

medium 

  S. cerevisiae cells expressing different D-xylose utilization 

 pathways were cultivated in liquid media containing D-xylose 

 as the sole carbon source 

  Growth rates without evolutionary adaptation to xylose: 

  XR/XDH: 0.15 h-1; 8454_2: 0.11 h-1; opt.PiXI: 0.07 h-1  

  1 in 3 synthetic XI genes conferred 

 active growth of yeast on solid medium; 

 this XI was identified as “8454_2”  

  A clone expressing a codon-optimized 

 XI from Piromyces sp. (opt.PiXI) grew 

 poorly on this medim 
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  8454 XI shows higher Vmax (~3x) and affinity to D-xylose 

 than XI from Piromyces sp. 

  Correlation between superior yeast growth capacity and 

 more efficient kinetic parameters of 8454_2 XI 

  This strategy amenable to high-throughput analysis is a viable option for the 

 identification of novel XI genes for S. cerevisiae 

  XI identified in this work conferes higher growth rate than the widely studied  XI 

 from Piromyces sp., although lower than XR/XDH pathway 

  The novel XI enzyme has superior Vmax and higher affinity to the substrate 

 than XI from Piromyces sp. 
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