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Plant cell walls are complex, diverse and recalcitrant
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Glucuronoyl esterases are Carbohydrate

Esterases CE15 in CAZy and a/B hydrolases P CE?

Conserved catalytic triad

NH,

Ollis et al (1992) Prot. Eng. 5, 197-211
Nardini M. and Dijkstra BW (1999) Curr. Opin. Struct. Biol., 9, 732-737.
http://www.cazy.org/



o, UNIVERSITY OF COPENHAGEN

The CE15 glucuronoyl esterases project
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10 new characterized

Pokkuluri et al (2011) Proteins 79
2588-2592

Charavgi et al (2013) Acta Cryst D
69, 63-73

Ernst et al (2020) Nat Commun 11,
1026-1026

o = OtCE15A

S

De Santi et al (2017) Sci Rep 7
17278-17278

Mz003 GE

Hyperthermophile CkCE15

#w SUCE15C
Arnling Baath, J., Mazurkewich, S. et el (2018) Biote%%;ologyfor biofuels, 11, 213.

Arnling Baath, J. et al (2019) J. Biol. Chem, 294, 6635-6644.

Krska, D. et al (2021) Biochemistry 60, 2206-2220. Tree by Johan Larsbrink
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The evolution of CE15 active sites
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Canonical

Arnling Baath, J. et al (2019) J. Biol. Chem, 294, 6635-6644

StGE2 (fungal)
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Mechanism (OtCE15A)
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Covalent intermediate

Mazurkewitch et al /. Biol. Chem. (2019) 294 19978 —19987



o’ UNIVERSITY OF COPENHAGEN

Fungi

Pokkuluri et al (2011) Proteins 79

2588-2592

Charavgi et al (2013) Acta Cryst D

69, 63-73

Ernst et al (2020) Nat Commun 11,

1026-1026

The CE15 glucuronoyl esterases project
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De Santi et al (2017) Sci Rep 7
17278-17278
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CkCE15
@%§SuCE15c
Arnling Baath, J., Mazurkewich, S. et el (2018) Biotechnology for biofuels, 11, 213.

Arnling Baath, J. et al (2019) J. Biol. Chem, 294, 6635-6644.
Krska, D. et al (2021) Biochemistry 60, 2206-2220.
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Substrate interactions: extended xylan chain

7

Mazurkewitch et al /. Biol. Chem. (2019) 294 19978 —19987
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Substrate interactions: lignin?
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Docking studies —generation of hypotheses -> mutagenesis
But no MM complex

Arnling Baath, J., Mazurkewich, S. et al (2018) Biotechnology for biofuels, 11, 213.
Arnling Baath, J. et al (2019) J. Biol. Chem, J. Biol. Chem, 294, 6635-6644
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Overall shape differences

O. terrae I. turnerae C. kristjansonii
StGE2 CE15A CE15A CE15

Arnling Baath, J., Mazurkewich, S. et al (2018) Biotechnology for biofuels, 11, 213. U
Arnling Baath, J. et al (2019) J. Biol. Chem, 294, 6635-6644
Krska, D. et al (2021) Biochemistry 60, 2206-2220
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Substrate interactions: biomass?
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Zhiyou Zong, unpublished



., UNIVERSITY OF COPENHAGEN 31/01/2022 15

The present and future

« Structural basis of GE specificity on biomass
« Improvement of stability

« Different enzyme activities for decoupling lignin from polysaccharides

Check out this for a longer version of the story
« CHEM talks series Leila Lo Leggio https://youtu.be/vOZVEz81zCE




