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Species in the genus Paecilomyces, a member of the fungal order Eurotiales, are
ubiquitous in nature and impact a variety of human endeavors. Here, the biology of one
common species, Paecilomyces variotii, was explored using genomics and functional
genetics. Sequencing the genome of two isolates revealed key genome and gene
features in this species. A striking feature of the genome was the two-part nature,
featuring large stretches of DNA with normal GC content separated by AT-rich regions,
a hallmark of many plant-pathogenic fungal genomes. These AT-rich regions appeared
to have been mutated by repeat-induced point (RIP) mutations. We developed methods
for genetic transformation of P. variotii, including forward and reverse genetics as well
as crossing techniques. Using transformation and crossing, RIP activity was identi�ed,
demonstrating for the �rst time that RIP is an active process within the order Eurotiales.
A consequence of RIP is likely re�ected by a reduction in numbers of genes within
gene families, such as in cell wall degradation, and re�ected by growth limitations on
P. variotii on diverse carbon sources. Furthermore, using these transformation tools we
characterized a conserved protein containing a domain of unknown function (DUF1212)
and discovered it is involved in pigmentation.

Keywords: Agrobacterium tumefaciens-mediated transformation, Byssochlamys spectabilis, DUF1212,
Eurotiales, genome defense, leuA, mitochondrial membrane carrier

INTRODUCTION

Species in the order Eurotiales are amongst some of the best characterized fungi. They include
the source of life-saving penicillin Penicillium rubens, the model �lamentous fungus Aspergillus
nidulans, the industrial species and source of citric acid Aspergillus niger, and the human pathogen
Aspergillus fumigatus (Galagan et al., 2005; Max et al., 2010; de Vries et al., 2017). While a handful
of these species have been extensively studied most have not received a high level of investigation,
yet might provide similar bene�ts or risks to people.

Paecilomyces variotii is a ubiquitous thermo-tolerant species that is encountered in food
products, soil, indoor environments and clinical samples (Houbraken et al., 2010). Its thermo-
tolerance and ability to grow at low oxygen levels allows it to survive heat treatment and it has
been widely isolated as a contaminant of products such as heat-treated fruit juices (Houbraken
et al., 2006). Furthermore, it is emerging as an opportunistic human pathogen (Steiner et al., 2013),
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