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How do we discover enzymes?

Isolating enzymatic activity from culture broth

Screening of microorganisms with substrates or model compounds

i i i : Products
Searching in different habitats S”bs% ‘
: A t it ('
Sequence/structure comparison ctive site “ VS

Analysis of transcriptome or proteome

Enzyme-substrate

Enzyme complex

Enzyme

o,
WWSC 13‘1?'% CHALMERS

LLE B E =3 o D
SCIENCE CENTER 5".‘..



1)
Glucuronoyl esterases (GEs; CE15 family)
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2) ison:
Glucuronoyl esterases (GEs; CE15 family)

next step: discovery through homology search in different published genomes

CE15 consensus: |G-C-5-R-x-G

PCGE1_JGI300727
ScGE1_XP_003026
PcGE2_JGI6482
CuGE_AIY68500
WcGELl_JGI23632
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JGI40592_Oidma
LfGE3_JGI349146
CCA74892_Serin
XP_011114526_
PaGE1_XP_001503
EGX47404_Artol
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3)

Glucuronoyl esterases (GEs; CE15 family)
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3) Characterising enzvme activity on (model) sybstrates:

Glucuronoyl esterases (GEs; CE15 family) S T e
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4) ;
Thermostable and acid-tolerant enzymes

* 106 fungal strains
isolated at 50°C on

rice straw, pH 2-3.
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Relative xytanase activity, %

4) ;
Thermostable and acid-tolerant enzymes
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5) Jranscriptome (MRNA) analvsis:

Malbranchea cinnamomea FCH 10.5

* Can grow at 50°C and most of the characterised
enzymes had temperature optima between 45 and
80°C.

» Several biomass-degrading enzymes have been
studied (e.g. amylase, glucosidase, cutinase,

mannanase, xylanases).

W W 5 [ Hiittner S, T.T. Nguyen, Z. Granchi, T. Chin-A-Woeng, D. Ahrén, J.
warrenserc wooo | grshrink, T. Vu Nguyen, L. Olsson (2017) Biotechnology for Biofuels
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Growth condition 1 Growth condition 2
(glucose) (complex polymer)

RNA extraction
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sequencing
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transcriptome analysis
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Putative function
) - - Xylanases
S)W - Feruloyl esterases
- Lytic polysaccharide
Number of upregulated genes compa ucose: monooxygenases (LPMOs)
(at least 2-fold, p<0.05) -

* Role in biomass degradation
Regulation of enzyme production in the

organism
»  Characterise activity

438 on wheat bran
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Summary & Future outlook

* Use (new) enzymes for cell wall fractionation, polymer extraction/degradation/modification,

as analytical tools to investigate biopolymer structures, ...

* Development/refinement of analytical assays to characterise enzyme activities

* Understand function of enzymes in host organism

* Manipulating enzymatic activity with protein engineering
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