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Valorization of lignocellulosic biomass amU
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Fungal wood decayers:

y . sources of novel enzymes
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Agricultural byproducts: composition and structure amu
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Cellulose amu
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A Most abundantorganicresourceon earth : 50-100 billions of tonsyear
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Cellulose Structure amU
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Hemicelluloses
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Cellulose/Hemicelluloses interaction
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Lignocellulosesire highlyrecalcitrantto degradation  nrag




\

In nature,fungi are potent degradersof biomass

Fungi:
Large diversity in

enzymes
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Trichodermareeseifor biomassdegradation
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Fomitopsis pinicola
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Pipeline of enzyme discovery
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Classification of Carbohydratactive enzymes amy
CAZy(Www.cazy.org) INRAC

' ‘ AZ \:/ > HOME ENZYME CLASSES P> ASSOCIATED MODULES > GENOMES

CaracHyorare-AcTive en@VYmes Glycoside Hydrolases GlycosylTransferases Polysaccharide Lyases Carbohydrate Esterases Auxiliary Activities

I=SEa co | A Family = | co |
Glycoside Hydrolase family classification

Tables for Direct Access

» GH Family Number

i 2 3 4 5 & ? 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 23 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 €9 0 71 72 73 74 IS5 16 77 I8 79 B0
81 82 83 84 B8 8 8 88 8 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136
Non-Classified Sequences
' ( /,\ZY > HOME ENZYME CLASSES | ASSOCIATED MODULES [ GENOMES
Carsonvorare=AcTve en2Ywes Glycoside Hydrolases GlycosylTransferases Polysaccharide Lyases Carbohydrate Esterases Auxiliary Activities
Glycoside Hydrolase Family 7 [Gar 2] y =
Known Activities endo-f-1,4-glucanase (EC 3.2.1.4); reducing end-acting cellobiohydrolase (EC 3.2.1.176); chitosanase (EC 3.2.1.132); endo-f-1,3-1,4-glucanase (EC 3.2.1.73)
Mechanism Retaining
Clan GH-B
3D Structure Status B-jelly roll
Catalytic -
Nucleophile/Base Glu (experimental)
Catalytic Proton N
et Glu (experimental)
Note formerly known as cellulase family C. The cellobiohydrolases of this family act processively from the reducing ends of cellulose chains to generate cellobiose. This is markedly different from the IUBMB definition of

cellobiohydrolases (EC 3.2.1.91), which act from the non-reducing ends of cellulose.

External resources

CAZypedia; HOMSTRAD; PRINTS;

Commercial Enzyme
Provider(s)

MEGAZYME;

GenBank accession (10547); Uniprot accession (528); PDB accession (83); 3D entries (17); cryst (0)
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ukaryota (5068) | | unclassified (4) || Structure (17) Characterized (84)




Fungal deconstruction of lignocellulose amU
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Enzymatiadegradationof cellulose before 2010)
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Endoglucanase

Cellobiohydrolase

ushinobu, Nature Chemical Biology (2014)
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Enzymatiadegradationof cellulose éfter 2010) amU
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LyticpolysaccharideMonooxygenasegsLPMO$
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VaajeKolstad Sciencg2010)
Couturier et al.Nat ChenBiol(2018)
FiliatraultChastel et a) BiotechnoBiofuel5(2019)
Laboureket al.,Nat ChemBiol (2020)
Sabbadinet al.,Scienc€2021)
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Architecture ofLPMOs amu
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Dimerizationof LPMOs amU
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Canwe find other novel interestingenzymes
from microbial diversity?




Exploringmicrobial diversity usingcomic approaches amuU
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Identification of an enzyméahat BOOSbiomassdegradation |nrag,
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Enzymes irBiorefinery

Bioproducts
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FiliatraultChastel et al. 2021, BiotecAdvances
Patents US20240254520A1; US20240043814A1; US20210171993A1
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BioBasedMVaterials

Mechanical

LPMO treatment

Hydrogels Hydrophobic Cross-linked
Chemical

modification

Action of LPMOs on cellulose :
A Release tension in twists
A Facilitates fibrillation

C Idealtools for nanocelluloseproduction

Villareset al., Scientific reports (2017)
Moreau et al., BiotectBiofuels(2019)
Chemin et al.Biomacromolecule§023)

Patents US2020/0157591 and US2018/0142084



Second generation bioethanol process in France
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