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INTRODUCTION

- Fungal laccases (EC 1.10.3.2) are a group of multicopper oxidoreductive enzymes involved in lignin transformation, Laccase-mediated
morphogenesis, pathogenesis and fungal virulence, as well as in the oxidation of numerous xenobiotics transformation of xenobiotics [1-3]

- Laccases are widely used in several processes of the dye, paper (pulp bleaching) and textile industries

- Awide range of their substrates are of environmental interest, and are recognized pollutants of waters and soils Benzo[a]pyrene oxidation i O 5

- Laccases are potential useful tools to improve the chemical quality of polluted media through bioremediation!! g¢ 200 8¢
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Our objective is the design of laccases with:
- a high efficiency In catalysis (high redox potential)

- a wider variety of substrates 4-hydroxyfenuron oxidation

HO—@—NHJ(I)\ II\I/ pH 3 > O=<:>=O

- a pH of activity optimized for natural media
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The present poster reports the preliminary studies intended to allow a better knowledge of the laccase Illb P - o{}N*m
(Laclllb) from the white-rot basidiomycete Trametes versicolor, as the first step of its engineering seEile defvene deaeme
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Our approach is based on the knowledge of the cavity enclosing a weak reducing substrate of the enzyme,
Oxidative coupling of 3-(5-chloro-2-hydroxy-phenyl)-1,1-dimethyl-urea

the arylamine 2,5-xylidine, and on the replacement of neighboring interacting residues 2
o HN II\I/
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| - Expression of Laclllb by Yarrowia lipolytica 4 AN N
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- The gene has been cloned in Escherichia coli using the pGEM®-T plasmid
- It has been sequenced and comprises 1563 bases (sequence accession number AF414109), including a peptide signal

- It was then expressed in the yeast Yarrowia lipolytica using the pINA1269 vector (Patent INRA/INA-PG), thus allowing the production of an active form of the
recombinant enzyme (transformation of the substrate ABTS to a green oxidized form on solid culture media)

e

~ ‘2-:\ \‘
N

wild strain of

3 - T1 site and neighboring
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5 — Stategy of

Two charged or polar residue interact with the directed mutagenesis

amino group of the xylidine:

2,5-xyliding - His (H458) coordinates the copper that functions To a residue with another negative chain:
as the primary electron acceptor D206E
- Asp (D206) possesses acido-basic properties To a residue with a pOIar UnCharged chain:
that could be responsible for the pH-dependent D206N

activity towards substrates To a residue with an uncharged chain:

& S D206A
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4 — Sequence alignment of laccases from fungi and higher plants

189 199 209 219 229 239
Tversicolor K.[GRSPSTTTADLS[VI|SVIP[GKRYR CDPNYTF|S[TID GEINMT I I|E T Alp L V[VID S[T|Q[T|F
Ccinereus K.IGRYVGGPAAELS|I VNIV E|QIGKKI|YIR CDPNWOQIF|ISIIIDGBIEL T I I|E T E|P H T|V|D R|L|Q|I|F
Pcinnabarinus L. GRTTGIAPSDLAWVIKVTIQGKRYR CDPNHTF[S|IIDNEBITMT I I|E T QP L E|VID S|I|Q|I|F
Malbomyces T.JAIVNPNTGEGQYANV|T|L T[P|GKR|HIR TENHFQVIS|ILIVNEITMTV IA VN|AMT|VID S|L|F'|LIA
Athaliana QPIGDLYNCSTKE TV|VV|P|IN|SIGE T|S|L LNQPLF([F|TVIANEBIKIL TV V|G LK|P F T|ITIKV|LIM|L(G
Rvernicifera ELGDLYNCSKETTYRL|SIVQPIN K TY|L LNEEKF|F|GIJAKEITIL TVVA I K[P IN|T|S Y|I[M[I|T
. Apseudoplatanus QPGALFDCSTGTTFRLPVKKIGE T|Y[L] LNEEMPF[E|GI)A QEIN[LRV V|G TK|P IN|TJE Y|TM|T|T
The crystal structure of the protein has been
obtained with 2,5-xylidine bound in its active site - Biological roles of laccases from fungi and higher plants appear to be opposite: fungal laccases are

iInvolved in ligninolysis whereas enzymes from plants catalyze the initial polymerization of monolignols
during lignification
- Fungal laccases have a negatively charged residue at the 206 position (Asp, D or Glu, E), whilst those

of higher plants have an asparagine (Asn, N)
Fungi: Tversicolor = Trametes versicolor; Ccinereus = Coprinus cinereus; Pcinnabarinus = Pycnoporus cinnabarinus;
Malbomyces = Melanocarpus albomyces
Higher plants: Athaliana = Arabidopsis thaliana; Rvernicifera = Rhus vernicifera; Apeudoplatanus = Acer pseudoplatanus

CONCLUSIONS

- We describe here the first crystal structure of a laccase complexed with a reducing susbstrate. Relevant residues of the reducing center can thus be localized

- Previously based only on sequence alignment analysis, the directed mutagenesis of laccases has shown only very slight results in improving enzyme
efficiency 181, The present knowledge of structural data will supply new and promising leads

- However, the high redox potential of some fungal laccases remains unexplained
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