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production from Candida bombi-
cola sophorolipids by na-
ringinase from Penicillium de-
cumbens and show that the en-
zyme might be useful also for
production of specialty fatty
acids. González-Pérez et al. (p.
554–557) describe the construc-
tion of mutant relaxases with
modified substrate specificity by
rational design and focused sat-
uration mutagenesis.

The contributions in this is-
sue of BTJ demonstrate that a
combination of protein design
with directed evolution will con-
tinue to provide useful enzymes.
Numerous novel applications of
biocatalysis are likely to emerge
in industrial synthesis in the
coming years.
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(p. 510–516) describe the devel-
opment of a microreactor for the
study of enzyme activity, sub-
strate specificity and stability.
The system provides improved
stability of the immobilized bio-
catalyst, exemplified with lacta-
mase, and thus can be advanta-
geously used for substrate
screening. Singh et al. (p. 480–
494) review the metagenomics
approaches enabling genomic
analysis of microorganisms by
direct extraction and cloning of
DNA from their natural environ-
ment.These methods are partic-
ularly useful for mining of novel
enzymes from >99% of microor-
ganisms present in the environ-
ment, which cannot be cultured
by standard techniques. Blank 
et al. (p. 465–479) review the flu-
orescence-based analysis of en-
zymes at the single-molecule
level. In contrast to classical en-
semble measurements, which
average over the whole popula-
tion, single molecule experi-
ments are able to detect confor-
mational heterogeneities, to fol-
low time series of conformation-
al changes and to reveal parallel
reaction pathways.

Spadiut et al. describe the de-
sign of a thermostable triple mu-
tant of pyranose 2-oxidase from
Trametes multicolour. The half
life time of the mutant at 60°C
was 10 h, compared to 8 min of
the wild-type enzyme. Its biocat-
alytic performance was verified
in a bioreactor. The tertiary
structure of the mutant deter-
mined by crystallographic
analysis revealed that one of the
substitutions functions by re-
moval of the steric clash be-
tween the substrate and the
binding pocket. Saerens et al. (p.
517–524) optimize glucolipid

The number of applications in
biocatalysis is growing steadily
due to discovery of new enzymes
as well as engineering existing
ones for better catalytic per-
formance and operational sta-
bility. This special issue of BTJ
contains a great variety of pa-
pers on the field of protein engi-
neering for biocatalysis, ranging
from new methods of rational
design, directed evolution, meta-
genomics and single-molecules
techniques, to construction of
useful enzymes for industrial
applications: oxidases, chitinas-
es, laccases, lactamases and re-
laxases.

Vardi-Kilshtain et al. describe
the utility of the computational
tool “Empirical Valence Bond” for
protein design (p. 495–500). The
method enables quantitative
prediction of the effect of muta-
tion on the catalytic perform-
ance of the enzyme. Montarop
Yamabhai (p. 544–553) describes
a simple PCR-based protocol for
the generation of cohesive ends
on linear DNA fragments, per-
mitting precise engineering of
DNA constructs for introduction
of deletion mutations, domain
swapping, creating hybrid DNA 
fusions or targeted protein engi-
neering. The same author, to-
gether with Vincent Eijsink (p.
501–509) describe a directed
evolution method for creating
variants of chitinase from Bacil-
lus sp. Brissos et al. (p. 558–563)
establish efficient and reliable
expression systems and high-
throughput screenings for the
recombinant CotA-laccase from
Bacillus subtilis. These methods
open up new possibilities for de-
velopment of industrially appli-
cable laccases and chitinases by
directed evolution. Hickey et al.
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