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Abstract

The genus Parageobacillus are thermophilic gram-positive
bacteria of industrial interest for lignocellulosic biomass
fermentation. Though Parageobacillus spp. are facultative
anaerobes microbes capable of fermenting a wide range of
C6 and C5 sugars, carbon catabolite repression (CCR) has
been a bottleneck in the complete utilization of mixed-sugar
substrates, constraining microbial growth rate and
productivity. This study aims to remove CCR from
Parageobacillus  thermoglucosidasius DSM2542  with
devising methods in order to optimize its industrial
performance.

Firstly, in gram-positive bacteria, CCR is mediated via the
PTS system through transcriptional regulation of catabolic
gene expression. With a preferred PTS sugar in the
substrate, high glycolytic activity leads to the accumulation
of glucose-6-phosphate and fructose-1,6-biophosphate,
resulting in the regulatory phosphorylation of HPr and Crh
on Ser46 residue by HPrK16. The activated HPr (Ser-P) and
Crh (Ser-P) bind to CcpA to form a HPr-Ser46-P/CcpA or
Crh-Ser46-P/CcpA complex which can bind to cre elements
located 5’ or within the catabolic genes, and CCR occurs
when the genes are down-regulated. However, it has been
found that it is difficult to generate an HPrS46A and
CrhAS46A double mutant, and therefore alternative
methods are required to remove CCR from DSM2542.

Secondly, quantitative RT-PCR was used to identify the
xylose transportation system, which demonstrated that
arabinose transporter might be involved in xylose
transportation. Therefore, modifying the cre sites within the
arabinose transporter could potentially relieve xylose and
arabinose utilization from CCR. Lastly, it has been proved
that a cocktail containing glucose analogue could remove
catabolite repression from P. thermoglucosidasius via
adapted evolution within month.
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Figure1: Methods to remove carbon catabolite repression in P. thermoglucosidasivs DSM2542
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