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INTRODUCTION

Pezizomycotina is the largest subphylum of Ascomycota. It includes filamentous species widespread in nature where they live as saprotrophs, mutualists and/or parasites of animal, plants and
fungi (1). In some instances, the lack of distinctive morphological characters makes their morphology-based identification a real challenge. In order to overcome this limitation, several nuclear
and mitochondrial genes have been used with diagnostic and taxonomic purposes (2). But, is the information contained in these genes subjected to different mutational forces phylogenetically

congruent?

OBJETIVE

The aim of this work was to compare the phylogeny of pezizomycotina species inferred from the complete
set of mitochondrial-encoded genes and from five nuclear-encoded genes widely used in fungal taxonomy.

MATERIAL AND METHODS

The phylogenetic reconstitution was carried out by the concatenated nucleotide sequences of 12
mitochondrial genes and the individual and concatenated nucleotide sequence of 5 nuclear genes. The
ingroup consisted of 28 pezizomycotina species, a sample size that was limited by the number of species
for which all this nucleotide information was publicly available. The saccharomycotina Debaryomyces
hansenii was used as outgroup (see table). Alignments were generated with ClustalW (3) and automatically
curated with Gblocks 0.91b (4). Best-fit model of evolution was selected with jModelTest 2.1.7 (5) and
data matrices were analyzed under maximum likelihood and bayesian criteria in PhyML 3.0 (6) and MrBayes
3.2 (7), respectively. Phylogenetic trees were edited in FigTree v1.4.2 (8) and Inkscape 0.91 (9).

posterior probabilities, respectively. An asterisk (*) indicates when a particular node was not recovered in the bayesian inference. The scale bar represents the number of changes per sites.
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Phylogram inferred from the concatenated mitochondrial genes. Gblocks selected 9197
conservative positions from the original alignment of 17249. jModelTest (AIC) identified GTR

+l+G as the best-fit nucleotide substitution model for the dataset.

Debaryomyces hansenii Saccharomycetales Saccharomycetes

Sordariales

Glomerellales

Hypocreales

Glarea lozoyensis

Botrytis cinerea

71/0.83
11111 [Sclerotinia sclerotiorum

Marssonina brunnea f. sp. 'multigermtubi’

Talaromyces marneffei

39/0.98
—i 28/0.76
56/0.75

Paracoccidioides brasiliensis

Aspergillus oryzae

Aspergillus fumigatus

i _Penicillium nordicum

P
W[[ Penicillium roqueforti
30551 Penicillium digitatum
571 Zymoseptoria tritici
‘|7E°’1 Parastagonospora nodorum
e Stemphylium lycopersici

Colletotrichum graminicola

%1 Acremonium chrysogenum

Fusarium oxysporum

Metarhizium robertsii

57/0.88

6309 Beauveria bassiana

Cordyceps militaris
— Neurospora crassa
m°%°%°_ Chaetomium thermophilum var. thermophilum

ﬁD Madurella mycetomatis
18/0.86

Sporothrix schenckii

Trichoderma harzianum

16/0.94 | 55/0.88
23/0.97 i ;
11111 ,— Fusarium graminearum

L Fusarium verticillioides

Hirsutella

0.2

Phylogram inferred from the beta-tubuli
selected 1100 conservative positions from the

Helotiales Leotiomycetes
| Eurotiales
| Onygenales
Eurotiomycetes
Eurotiales

Pleosporales Dothideomycetes

Glomerellales

Hypocreales

Sordariomycetes
Sordariales

Ophiostomatales

minnesotensis
Hypocreales

n gene. Gblocks
original alignment

of 5272. jModelTest (AIC) identified TIM1+I+G as the best-fit

nucleotide substitution model for the dataset.
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RESULTS

Pezizomycotina phylograms. Maximum likelihood trees are shown. Numbers at the nodes represents maximum likelihood bootstrap support values (as a percentage of 1000 replicates) and bayesian
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Phylogram inferred from the concatenated nuclear genes. Gblocks selected 10575
conservative positions from the original alignment of 26679. jModelTest (AIC) identified GTR

+I4+G as the best-fit nucleotide substitution model for the dataset.
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CONCLUSION

Debaryomyces hansenii

Zymoseptoria tritici
" Parastagonospora nodorum
Stemphylium lycopersici
32/0.70
11111 e
79/1

Botrytis cinerea

Sclerotinia sclerotiorum

Glarea lozoyensis

Talaromyces marneffei

9999999

3333333

2222222

9999999

2222222

Aspergillus fumigatus
Aspergillus oryzae
Penicillium digitatum

Penicillium roqueforti

53052 penijcillium nordicum
Neurospora crassa

Colletotrichum graminicola

Sporothrix schenckii

Chaetomium thermophilum var. thermophilum

95/1
4': Madurella mycetomatis

Acremonium chrysogenum
Metarhizium robertsii
Hirsutella minnesotensis

Beauveria bassiana

2/*
—10m|; Cordyceps militaris

Trichoderma harzianum

Fusarium graminearum

65/1
Tu[[Fusarium oxysporum
%41 | Fusarium verticillioides

Phylogram inferred from the glyceraldehyde 3-phosphate
dehydrogenase gene. Gblocks selected 831 conservative positions
from the original alignment of 3518. jModelTest (AIC) identified TrN+I+G

as the best-fit nucleotide substitution model for the dataset.
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Phylogram inferred from the DNA-directed RNA polymerase |l subunit RPB2 gene.
Gblocks selected 3229 conservative positions from the original alignment of 5511. jModelTest
(AIC) identified GTR+1+G as the best-fit nucleotide substitution model for the dataset.
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Rpb2 and the concatenated nuclear and mitochondrial datasets clustered species in concordance with the current systematic of this subphylum.

Since different genes may have different histories, special care should be taken in order to obtain an accurate phylogenetic estimation.
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