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Phenolic structure is a common motif among the monolignols, conifaaghall sinapyl alcohol and p-
coumaryl alcohol. We are developing sensitive, rapid, multiplexed andthighghput screening (HTS)-
compatible UV-Vis and fluorescence spectroscopic assays for ghambimonolignols within 96-and 38l
microplates. We used gresol as a model for the phenols and coniferyl alcohol as a gretatgnolignol. W
employed the fungal (Trametes versicolor) laccase enzynwitlize peresol and coniferyl alcohol, a
thereby expanded the spectroscopic properties of these moleculesédsaam@involved in lignin degradati
Our choice of laccase is especially relevant, since tharenavas purified from white rot balomycetes th
are efficient degraders of lignins and widely studied for biofuels.

We supply a menu of spectroscopic options for the HTS of laccasetiomidd pcresol through multip
modes of detection. Laccase activity was monitored kineticalpHa4.5 by absorption changes at 25(C
274nm or 297 nm, and in endpoint mode by the bathochromic shift in absorp8id6rim. Laccase oxidati
of pcresol was also detected by product fluorescence at 425nm aftatiercat 262nm or 322nm. \
optimized the kinetic parameters for p-cresol oxidation (pH optifilsb.1; 370C; Km = 2.2mM) resulting
laccase limits of detection and quantization (LOD, LOQ) of 289pglpd 75pg/|L, respectively (~360ph
25ppb). The p-cresol LOD was 8uM with a potential fotHer improvements in sensitivity. A key advan
of our assay is that laccase catalysis could be interrogategl asiti-nmode spectroscopy under acidic or b
conditions, in real time or endpoint modes.
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Figure-1 (left panel). Absorption changes of laccase-catalyzed p-cresol oxidation. LaccaseaxifatimM
p-cresol was in pH 4.5 buffer for 10 min. Absorption changes at 250nm (open circles), 297nm {dtes)d ¢
and 326nm (open squares) were measured as describedfore2 (right panel). Laccase dose-response
curves from 425nm fluorescence emission (excitation = 322nm). Reaction conditiorsswleseribed for
Figure-1. Fluorescence was monitored for 2.5 min. (open circles), 5 min. (closed,cl@¢lesn. (open
squares), 20 min. (closed squares) and 30 min. (crosses). All reactions wer@dired©9). We similarly
characterized the spectroscopic properties of coniferyl alcohol in sevaemiffelvents. Three isosbestic
wavelengths were identified at 240nm, 242nm and 262nm
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between NaOH and the six solvents. A S/B of ~50 with B0@gniferyl alcohol indicated assay sensiti\
The excitation spectrum was broad (27@35nm) and overlapped with absorption spectrum, as exg
Fluorescence emission was between 360 — 500nm with peak at42D®im. Fluorescence spectroscopy !
1uM of coniferyl alcohol detection sensitivity. Unlike p-cresofluorescence quench was observed follo
laccase oxidation of coniferyl alcohol.
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Figure-3 (left panel). UV-Vis Difference Spectra of laccase-catalyzed oxidation of Coniédcghol.
Increasing concentrations of laccase were reacted in pH 4.5 assay busfeénioutes with 1mM Coniferyl
alcohol. The absorption changes taking place over the wavelength of 200 — 600nm are showithatioeg w
concentrations of laccase used as irfSgure-4 (right panel). Laccase reaction kinetics from 416nm
fluorescence emission (excitatiorh310 or 320nm). Reaction conditions were as described for Figure-1.
Laccase activity was detected rapidly, in as little as 2.5 minutes tothar@oniferyl alcohol substrate.

In conclusion, we demonstrated sensitive, rapid, HTS-compatible fluorescemceri'tand "turn off"
spectroscopic assays for phenols and monolignols. Orthogonal interrogation and riatenmagisis are key
features of our assay, enabling high specificity and minimizing interferenceg darmpound library
screening. A portion of this work has been accepted for publication (below). We plan to expand
investigations to include the remaining two monoligonols: sinapyl and p-coumarybidc

Publication: K. E. Achyuthan, et al, Comb. Chem. HTS, 2009 (Accepted; In Press).
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