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The gold-standard genome ofAspergillus nigerNRRL 3 enables a
detailed view of the diversity of sugar catabolism in fungi
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Abstract:The fungal kingdom is too large to be discovered exclusively by classical genetics. The access to omics data opens a new opportity
within the fungal kingdom and how adaptation to new environments shapes fungal metabolism. Genomes are the foundation of modern scielity is crucia
when analysing omics data. In this study, we demonstrate how one gold-standard genome can improve functional prediction across closelyies to be able
identify key enzymes, reactions and pathways with the focus on primary carbon metabolism.

Based on this approach we identi� ed alternative genes encoding various steps of the different sugar catabolic pathways, and as such provide
studies into this topic. We also revealed signi� cant diversity with respect to genome content, although this did not always correlate to the ability of th
corresponding sugar as a carbon source.
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INTRODUCTION

The fungal kingdom is estimated to contain over 1
species (Hawksworth 1991), but only a few species have
studied in depth. In recent years, several hundreds
genomes have been sequenced through different in
gain insights into their biology and the variation w
kingdom (MIT, Arnaudet al.2012, Grigorievet al.2012). Even
though sequencing technology has evolved to produc
complete genome sequence, we are still facing hu
respect to gene prediction and functional annotationAguilar
Ponteset al.2014, Watson 2018). Recognizing genes in D
sequences remains one of the most pressing pro
genome analysis together with the functional annota
predicted genes. This can only be improved using a la
-omics data, literature and human supervision, also
manual curation. If done properly, the output is a gold
genome that can be used to improve the quality of
nomes, especially of related species, to study the ev
mechanism that allow them to adapt to their lifes
ecological niches. The investments required to gen
standard genomes go beyond what is feasible in
genome sequencing project, as it requires the combine
not only sequencing centres, but also a broad resea
munity that covers many of the biological aspects of f

Fungi and speci� cally Aspergilli, can be found in alm
ecosystems. In order to survive in their niches, they h
able to accommodate their metabolism to the energ
available. In nature, fungi need to recognize the plan
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components in order to induce the production of the r
degradative and metabolic enzymes that break down
plex structures forming the plant cell wall into simple m
Despite the complexity of the polymers forming the ce
skeleton is mainly formed by simple sugars, such asD-glucose
D-fructose,D-xylose,L-arabinose,D-galactose,D-galacturon
acid andL-rhamnose (Kowalczyket al.2014). The ensemble
catabolic pathways that convert these sugars is kno
mary carbon metabolism. A previous study investi
evolution of primary carbon metabolism inA. nidulansand
several Aspergilli based on the genome sequence a
that moment, identifying enzyme homologs and additio
of several genes in some of the species (Flipphiet al.2009).
However, a recent study indicated that extra copies of
or a catabolic pathway does not necessarily affect the
ef� ciency of the species under speci� c growth conditions,
correlates with the phylogenetic relationship betwee
(de Vrieset al.2017). However, a positive correlation was
between the presence of a gene predicted to encode
enzyme and their ability to grow on a speci� c carbon source (de
Vrieset al.2017).

In this study, a network of reactions of primary m
based on theAspergillus nigerNRRL 3 gold-standard gen
(Genozymes 2009) (manuscript in preparation) was gen
and used to� nd orthologous genes and pathways involv
catabolism of monosaccharides in a set of closely rela
species (Fig. 1). The main focus was to evaluate whether
a link between genome content and growth abilities
here is to study the genome content related to prima
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