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] ulnga - eq?ml_cs rogram Z o basidiomycetes is highly variant, ranging from 1% to 44%. C. About 42% of basidiomycete genes are conserved in all published fungi. Some 10% are unique to Wood-decaying basidiomycetes plotted on the first two principal components from phylogenetic PCA of CAZymes
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B — MyvcoCosm ———— the brown rot fungi are all together on PC1, the polypores F. pinicola, P. placenta, and W. cocos, are spread out on
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P Licoatioe o esouree o Agaricomycsina All basidiomycota Core basidiomycota Basidiomycota-specific organisms.
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Core genes of Basidiomycota. Notice that half of basidiomycete proteins have no KOG annotation (function unknown); 92% of core ‘ W QLA 7

basidiomycete proteins have a KOG annotation (putative function predicted) and that 78% of non-core basidiomycete proteins have

_ Genomesize  Gene no KOG annotation (function unknown)
Subphylum Order Organism (Mb) number
Agaricomycotina Agaricales Agaricus bisporus 30.2 10438
Coprinopsis cinerea 36.3 13393 _ . _ _
Galerina marginata 594 21461 - White rot Uncertain Brown rot Correlation with phenot;ﬂzpe
Laccaria bicolor 64.9 19036 = 9}‘ > 2 T O gD v X , Q@ S D Jd U = g o) 9 w -1.0 1.0
3 5 5 3 32 5 S a2 2 x5 23 9 2 9 532 8
Pleurotus ostreatus 34.3 12330 S 5 5 g > 2 2 5 § 2 8 5 9 o TESECEGNGINEIRONSS \V B
Schizophyllum commune 38.5 13210 2118171616121 1 9 7 6 0 1 0 1 1 1 0 0 0 o L Paaz Class Il peroxidase
Auriculariales Auricularia delicata 74.9 23577 17 18 . 19 _ 18 16 21 15 21 ‘ 9 8 20 14 8 S AA3 2 GMC oxidoreductase Wood decay experiments indicating white rot-like mode of decay in Botryobasidium botryosum and Jaapia
Boletales Serpula lacrymans 428 12917 {.:—-h-'-..w - _ _ argillacea. A Micrograph of B. botryosum on aspen wood with vessel, fiber and parenchyma cell walls degraded. All
_ o 9158 4 7 3 9 9 616 58 2 4543 43 26 3 AAS_T Copper radical oxidase cell wall layers are degraded resulting in small voids in the wood. Mycelia are visible growing through voids. B
Coniophora puteana 43.0 13761 2 7 8 0100 7 1112 0 111415 2 1 0 5 2 3 0 4 6 4 AA1_1 Laccase Micrograph of J. argillacea on pine showing an area within the wood where the fungus has caused a localized
. . > EEEEEEE . - - -
gsmgiaarlzlslales Botryobasidion botryosum 46.7 16526 § 18 19 20 13 15 9 15 14 11 . 10 16 22 15. 4 2 2 0 4 10 5 . AA9 Auxilliary Activities Family 9 protein simultaneous decay of the cells. Residual cell wall material and hyphae fill the degraded zone.
Punctularia stri t 34.2 11538
Hnetiiana stigosozonaia > 4 6 6 333 44 4 4 37 42 354651255 AA3_3 Alcohol oxidase
Dacrymycetales Dacryopinax sp. 29.5 10242 9 _ ) ]
Gloeophyllales = o9 200041033341 45 00300O00O0 AAT7 Glucooligosaccharide oxidase
Gloeophyllum trabeum 37.2 11846 3 - o _ )
©
Hymenochaetales Fomitiporia mediterranea 63.4 11333 < o1 0 0 O0OO0OO0OO0ODO0OTOO OTOO ODMTOOTOO OO ODU OO AA10 AUXIIII&Try Activities Family 10 protein
Jaapiales Jaapia argillacea 45.1 16419 é 21111111111 2011111 3 1 11 AA1 2 Ferroxidase A B
Polyporales Dichomitus squalens 427 12290 ‘g 111111111111 11 3 00001 2 2 AA3_1 Cellobiose dehydrogenase 140,000 - 12,000 -
Ceriporiopsis subvermispora 39.0 12195 €l 17 030100100000120000¢100 AA3_4 Pyranose oxidase .
Fomitopsis pinicola 46.3 14724 S 1 071 41108 0 2 3 414111 20 1 1 AA1_dist Multicopper oxidase ' 11,000 1
Phanerochaete carnosa 46.3 13937 - 1 3 4 3 4 01 2 3 2 2 1 4 3 1 1 1 1 1 3 2 2 AAG BenZOQUinone reductase 100,000 -
Phanerochaete chrysosporium 35.1 10048 2 121 2 22121 22 322 000004 4 AA8 Iron reductase domain 2 g 10000
Postia placenta 90.9 9113 000O0O0DOOOOOOOO 0200002300 AA4 Vanillyl alcohol oxidase £ e00c0 | Altamiles £
Trametes versicolor 44.8 14296 T21 11111111 12111111111 FAS Fatty acid synthase S S 200
. . @ 60,000 - )
T Wolfiporia cocos 50.5 12746 = 1101011111 121151110 111 NR Non-reducing polyketide synthase £ £
ussulales T = 8,000 -
Heterobasidion annosum 33.6 13405 9 2 1311121910160 200000O0109 NRPS_ATC  Non-ribosomal peptide synthase (ATC) Z 40,000 | cluing families with one member =
_ Stereum hirsutum 46.5 14072 *E 6 4 4 3 4 2 6 7123 2 3 9 4 6 2 0 1 1 4 9 14 NRPS_ATC AT Non-ribosomal peptide synthase (ATC/AT) o
Sebacnales Pirfformospora indica 250 Hrer Sl 1 4140224002502 162586 11049 R-PKS_(al)  Reducing polyketide synthase (all) 20000 1 |
Cryptococcus neoformans 18.9 6967 © : , )
_ ° 1211 01 2 3 00O0 2 0016 551 4 1 5 R-PKS_IV Reducing polyketide synthase clade 4 '
Tremella mesenterica 28.6 8313 S _ _ 0 ' ‘ ' ‘ ' ‘ ' * 6,000 ' ' ' ' ' ' '
Pucciniomycotina Pucciniales » » 3 o 0o ooo0o1 o0o0O0OO0OOT1TO0OZ2O00O0M1TO02 3 4 . R-PKS_V Reducing polyketide synthase clade 5 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Puccinia graminis o0 205 ] 02030001002 200000O0O0GO0 U400 R-PKS_VI Reducing polyketide synthase clade 6 Number of genomes Number of genomes
Melampsora laricis-populina 101.1 16831 - g poly y
Sporidiobolales . Rate of protein family discovery from newly sequenced basidiomycete genomes. MCL clustering of protein sequences was
Rhodotorul 21.0 7283 - - L : : : : : :
- ° Obolru agraminis o o Lignin-degrading and secondary metabolism in wood-decaying fungi. Gene copy number is shaded red/white and independent contrasts correlation(36) of used to identify protein families. For each number of genomes, samples of genomes of a given number were randomly
Usilagnomycotin Ustiagnales péro 0 OmyC_es roseus : enzyme with rot type sha}ded orange/blug. Notice the Whlte/brown rot dichotomy with respect to the Ilgmn peroxidase-containing category AA2 (containing generated, and the protein families were counted. Panel A illustrates that many new protein families are still being discovered
| Ustilago maydis 19.7 6522 the PQDS),_ and qur.req Ilne between whlte/broyvn .rots. with the other enzymes. _B. botryosum and J. argillacea lack P_ODs but possess other enzymes from each new basidiomycete genome sequenced, and that the gains are more modest, but still increasing, for families with
Malasseziales Malassezia globosa 9.0 4286 potentially involved in lignin breakdown. The distribution of secondary metabolism enzymes suggests that the reducing polyketide synthase (R-PKS) more than one member. Panel B indicates that most of the families conserved in multiple genomes have been discovered by
Incertae sedis Wallemiales Wallermia sebi 98 5084 enzymes are expanded in the brown rot fungi. sequencing efforts.
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