
Whole-genome sequencing of the endemic Antarctic fungus Antarctomyces 

pellizariae reveals an ice-binding protein, a scarce set of secondary 

metabolites gene clusters and provides insights on Thelebolales phylogeny
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The diverse environments found in Antarctica provide excellent opportunities to

study organisms that thrive in extreme conditions. Each environment has

distinct characteristics and poses different challenges to their inhabitants. A

novel endemic fungal specie, Antarctomyces pellizariae (Ascomycota), was

discovery in fresh snow samples from Robert Island during the summer of 2015.

The present study sequenced and annotated the nuclear and mitochondrial

genomes of A. pellizariae, and mined secondary metabolite gene clusters. One

putative IBP closely resembled a bacterial AFP. The genomic information

acquired herein enabled us to reconstruction the phylogenetic relationship of A.

pellizariae with the Leotiomycetes, especially within the Thelebolales clade.

We sequenced and assembled the nuclear and mitochondrial genomes of the first known

psychrophilic fungus, A. pellizariae (Thelebolales), isolated from Antarctic snow. We identified a

putative IBP of 236 amino acids that shared sequence similarities with two IBP isoforms from A.

psychrotrophicus, making these the only two species of Ascomycetous fungi with confirmed

ability to produce AFP. Few clusters of secondary metabolite genes were identified, and this

appears to be a feature of the genomes of extremophile organisms. Our phylogenetic findings

confirmed that at least two families comprise the Thelebolales. However, the phylogeny can

only become more reliable when high-quality genomes of other members of this class are

revealed.

This will lead to a better understanding of the relationships of this clade within the

Leotiomycetes.
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RESULTS AND DISCUSSION

Fig. 2. Arrangement of CDS and ribosomal genes from Antarctomyces pellizariae UFMGCB 12416 and Pseudogymnoascus destructans and

P. pannorum. Genetic map of circularized A. pellizariae mitochondrial genome. Colored blocks, genes according to their functional categories. 

Gray plot within circle shows the GC content of the mtDNA; mid line represents 50% GC.
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Fig. 1: Multiple alignment of putative Antarctomyces pellizariae IBP (APELI_8493-RA), two IBP 

isoforms from Antarctomyces psychrotrophicus (A0A2Z6DSM4 and A0A2Z6DSJ5) and 

hypothetical protein from Delphinella strobiligena. Orange box, signal peptide that is absent in 

KAF1345795.1; purple line DUF3494 domain.

Fig. 3. Phylogenetic tree reconstructed from alignment of 137 orthologous Antarctomyces pellizariae UFMGCB12416 proteins compared with those

of 60 other Leotiomycetes species plus Reticulascus tulasneorum NRRL 18230 (Sordariomycetes) as outgroups.
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