FLSEVIER

Accepted Manuscript - ’
a

Comparative analysis of basidiomycete transcriptomes reveals a core set of ex- FuUNGAINGENETICS
pressed genes encoding plant biomass degrading enzymes AND B1oLOGY

Mao Peng, Maria Victoria Aguilar-Pontes, Matthieu Hainaut, Bernard
Henrissat, Kristiina Hildén, Miia R. Mikel4, Ronald P. de Vries

|

=

PII: S1087-1845(17)30129-9 It
DOI: http://dx.doi.org/10.1016/j.fgb.2017.08.001 f
Reference: YFGBI 3072 :
To appear in: Fungal Genetics and Biology

Received Date: 17 February 2017

Revised Date: 25 July 2017

Accepted Date: 7 August 2017

Please cite this article as: Peng, M., Victoria Aguilar-Pontes, M., Hainaut, M., Henrissat, B., Hildén, K., Mikel4,
M.R., de Vries, R.P., Comparative analysis of basidiomycete transcriptomes reveals a core set of expressed genes
encoding plant biomass degrading enzymes, Fungal Genetics and Biology (2017), doi: http://dx.doi.org/10.1016/
j-fgb.2017.08.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.fgb.2017.08.001
http://dx.doi.org/http://dx.doi.org/10.1016/j.fgb.2017.08.001
http://dx.doi.org/http://dx.doi.org/10.1016/j.fgb.2017.08.001

Comparative analysis of basidiomycete transcriptomes reveals a core set of expressed genes
encoding plant biomass degrading enzymes

Mao Pengl, Maria Victoria Aguilar-Pontesl, Matthieu Hainautz, Bernard Henrissat2'3'4, Kristiina
Hildén®, Miia R. Méakeld"”, Ronald P. de Vries™*

'Fungal Physiology, Westerdijk Fungal Biodiversity Institute & Fungal Molecular Physiology, Utrecht
University, Uppsalalaan 8, 3584 CT Utrecht, The Netherlands; 2CNRS, Aix-Marseille Université,
Marseille, France; 3INRA, USC 1408 AFMB, 13288 Marseille, France; 4Department of Biological
Sciences, King Abdulaziz University, Jeddah, Saudi Arabia; 5Department of Food and Environmental
Sciences, University of Helsinki, Viikinkaari 9, Helsinki, Finland

*Corresponding author: Ronald P. de Vries, r.devries@westerdijkinstitute.nl; Postal address: P.O. Box
85167, 3508 AD, Utrecht, The Netherlands

Abstract

Basidiomycete fungi can degrade a wide range of plant biomass, including living and dead
trees, forest litter, crops, and plant matter in soils. Understanding the process of plant biomass decay
by basidiomycetes could facilitate their application in various industrial sectors such as food & feed,
detergent, and biofuels, and also provide new insights into their essential biological role in the global
carbon cycle. The fast expansion of basidiomycete genomic and functional genomics data (e.g.
transcriptomics, proteomics) has facilitated exploration of key genes and regulatory mechanisms of
plant biomass degradation. In this study, we comparatively analyzed 22 transcriptome datasets from
basidiomycetes related to plant biomass degradation, and identified 328 commonly induced genes
and 318 repressed genes, and defined a core set of carbohydrate active enzymes (CAZymes) which
was shared by most of the basidiomycete species. High conservation of these CAZymes in genomes
and similar regulation pattern in transcriptomics data from lignocellulosic substrates indicate their key
role in plant biomass degradation and potential for their further biochemical investigation.
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1. Introduction

Plant biomass is the most abundant renewable carbon source on earth and a substrate for the
majority of fungal species. Basidiomycete fungi comprise 32% of the described fungi (Kirk. et al.,
2008). Many of them can efficiently use plant biomass as carbon source by degrading plant cell wall
polysaccharides via the production of various carbohydrate active enzymes (CAZymes) (Lombard et
al., 2014). Wood-decaying basidiomycetes have traditionally been classified as white rot and brown
rot species, based on differences in their ability to degrade the major components of plant cell wall.
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