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Basidiomycete genomes used In this study Correlation of protein family copy number with phenotype
Abstract
: PR JRE 0 Subphylum Order Organism Genome size (Mb) Gene number Correlation with phenotype
Fungl. of the phylum Baqchomycotq (baS|d|omyceFes), make up some 37/9 of the Agaricomycofina Agaricales AGAIICUS bISPOTUS 302 10438 y 1
described fungi, and are important in forestry, agriculture, medicine, and bioenergy. Coprinopsis cinerea 36.3 13393 — o
This diverse phylum includes symbionts, pathogens, and saprobes including wood Galerina Lnar?inata 29-3 Z;ggé WR = white rot WR
. . . . . Laccaria bicolor 4, 1 _
decaying fungi. To _b(_—)tter understar_1q the o_IlverS|ty of this phylum we compared the Plewrotus ostreatus 243 19330 BR = brown rot BR
genomes of 35 basidiomycete fungi including 6 newly sequenced genomes. The Schizophyllum commune 38.5 13210 = endophyte EN
genomes Of baSIdlomyceteS Span extremes Of genome Slze’ gene number’ and repeat Auriculariales Auricularia delicata 74.9 23577 MAP = myco- or animal pathogen MAP .
. L . Boletales Serpula lacrymans 42.8 12917 PP = plant pathogen PP .
content. A phylogenetlc tree of Ba5|d|omycota was generateq using the Phyldog Coniophora puteana 43.0 13761 MYC = mycorrhizal o o
software, which uses all available protein sequence data to simultaneously infer gene Cantharellales Botryobasidion botryosum 46.7 16526 2 = uncertainty abou O - gz = oz
and species trees. Analysis of core genes reveals that some 48% of basidiomycete gzgtr';'ri';csetales ;‘;2?;‘;&::2;2;903020”&& e o nutritional mode §2 88 o558 .37 2
. . . . . . . . N~ = ©
proteins are unique to the phylum with nearly half of those (22%) comprising proteins Gloeophyllales Gloeophyllum trabeum 37.2 11846 tgu gl o % N % ? ? 3 ke g _ g ;'
found in only one organism. Phylogenetic patterns of plant biomass-degrading genes Hymenochaetales Fomitiporia mediterranea 63.4 11333 T 3282035232 % g FE g J
- - - Jaapiales Jaapia argillacea 45.1 16419
suggest a continuum rather than a sharp dichotomy be_tween th_e white rot and brown | Polyporales Dichomitus squalens 42 7 12290 taci mvc 4 4 o 13 o 14090 4 7 3 3 o
rot modes_, of wood decz_;\y among t_he member_s_ofAgarlcqr_nycotlna su_bphylum. There is Ceriporiopsis subvermispora 39.0 12125 GamaWwR 6 6 1 0 2 2.8 8 s 10 3089 >
a correlation of the profile of certain gene families to nutritional mode in Eﬁm'topS'ﬁp'?'CO'a jgg ggg‘?‘ Copci SAP 6 3 2 1 0 1 6 0 36 3 4 1
. . . . . . anerochaete carnosa .
Agarlcor_nycotlna. Based on p_h)_/logenetlcalIy-mformed P_CA aqaly3|s of such profll_es, Phanerochaete chrysosporium 35 1 10048 Agabi SAP 6 2 0 2 0 1 2 1 37 2 5 1
we predict that that Botryobasidium botryosum and Jaapia argillacea have properties Postia placenta 90.9 9113 Schco WR '8 4 0 2 3 5 1 4 3 3 1 0
similar to white rot species, although neither has liginolytic class Il fungal peroxidases. \T/\r/zmsgerfa"gig'or o P Pllos WR 5 3 0 1 5 1 2 4 2 5 3010 1
Furthermore, we find that both fungi exhibit wood decay with white rot-like Russulales Heterobasidion annosum 33.6 13405 Serla BR 610 6 0.1 0 3 3 1 1
characteristics in growth assays. Analysis of the rate of discovery of proteins with no or Stereum hirsutum 46.5 14072 ConpuBR 7 4 0 1 5 1 0 2 2 1.5
- : : PRE : Sebacinales Piriformospora indica 25.0 11767 :
few homologs suggests the high value of continued sequencing of basidiomycete fungi. Z omeliales CIYDIocoseUs neoformans 8.9 5967 Stehi WR |9 6 2 1 4 3 1.7 2 7 3
Tremella mesenterica 28.6 8313 HetanwRPP 6 2 0 0 2 1 0 4 3°9 1
Pucciniomycotina Pucciniales Puccinia graminis 88.6 20534 - Wolco BR 8 8 0 2 6 3 0 2 3 2 2
_ MelampsoraIaricig-populina 101.1 16831 = Pospl BR 4 4101 10 2 0 1 3
Sporidiobolales Rhodotorula graminis 21.0 7283 ] _ -
Sporobolomyces roseus 21.2 5536 e Fompi BR 1T 03 3 0 2 3 2 2
Ustilaginomycotina Ustilaginales Ustilago maydis 19.7 6522 S Cersu WR 7 4 01 1 2 1 1 2 3
| Malasseziales Malassezia globosa 9.0 4286 = Dicsg WR 7 4 0 2 6 2 0 3 3 3
Incertae sedis Wallemiales Wallemia sebi 9.8 5284 <
Trave WR 7 3 00 4 2 0 2 3 2
PhacawR (8 2 0 1 1 2 1 4 2 4
" A S Phchrr WR '8 1 0 2 1 2 1 3 2 3
What are the basidiomycetes” Gotr 2k NE o0 1 1 1 0 2 3 A
: : : : Jaaar ? 6 4 01 5 1 0 2 4 9 3 6
Genomes overview — phylogeny, genome size, repeat content, number of genes, conservation across fungi st we T o B . :H - )
- Do momecotina Phylogenetic tree computed from 237 conserved genes Genome size (Mb) Number of genes FommewR 5 4 0 0 3 2 0 2 6 6 3 2
R Sacchm}:wmﬁm 0 20 40 60 80 100 120 0 5000 10000 15000 20000 25000 © Aurde WR . 2 01 51 3 6 2 . 3 1
- . s : : L : D g . : : - ; )
- Taphrinomycotina 8? Pirin  EN 6 1 0 2 4 1. 3 1 4 3 1 1
P‘EC“‘”“‘FG‘““H §$ Botbo 2 8 6 0 110 0 0 1 8 7 3 1 8
zgmg:}ri;m gg Dacsp BR 41 2 0 0 3 2 0 1,943 2112 2 1 3
Glomeromycotina Cryne MAP . 1 01 2 4 0 0 2 1.6 4 2 1
Entomophthoromycotina Walse 510000006 8 14 4 1 1
Blastocladiomycotina
s Chytridiomycofina _ — MalglMAP 3 1 0 0 00 00O 6 6 142 2 1
Neocallimastigomycotina %_ L Ustma PP 7 3 01 5 0 1 11010 5 5 3 4 1
T‘Tﬂf S Sporo EN 7 2 0 2 0 0 0 0 4 1 152 1
indiplantae
i Agaricomycotina § Rhoba EN 8 2 01 0 0 0 0 5 1 6 3 2 2
Oomycetes =
....... Mycetozoa g Pucgr PP 1 2 O 1 0 0 1 8 2 3. 2
s QTG [r—rin Amoebozoa 03_ Mellp PP 3 2 0O 3 00 1 8 1 4. 9 2

il -Qmicm sporidia
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Phylogenetically-informed PCA of wood rotting fungi and their proteins related to
carbohydrate/lignin-degradation shows separation of white/brown rots anduggests
that Botryobasidium botryosum and Jaapia argillacea are white rots, despite both
lacking class Il lignin peroxidases

Ebersberger et al., Nature Preceedings, 2009
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