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 MGG 08256T0 (MoPRX1) Magnaporthe oryzae 70-15 
 GLRG 07076T0 Colletotrichum graminicola M1.001 
 NCU06031T0 Neurospora crassa 
 Pa 5 4690 Podospora anserina 
 FGSG 07536T0 Fusarium graminearum 
 FOXG 15430T0 Fusarium oxysporum f. sp. lycopersici 
 BC1G 00059 Botrytis cinerea 
 estExt Genewise1Plus.C chr 41173 Mycosphaerella graminicola 
 bgh02344 polypeptide Blumeria graminis f. sp. hordei DH14 
 ANID 10223 Aspergillus nidulans FGSC A4 
 Afu4g08580 Aspergillus fumigatus Af293 
 HCEG 00543 Histoplasma capsulatum H88 
 CIMG 08865.2 Coccidioides immitis 
 estExt fgenesh1 pm.C chr 10340 Mycosphaerella graminicola 

 ANID 03973 Aspergillus nidulans FGSC A4 
 Afu8g07130 Aspergillus fumigatus Af293 
 BC1G 06262 Botrytis cinerea 

 PGTG 17942 Puccinia graminis f. sp. tritici 
 EuGene.00810042 Melampsora larici-populina 98AG31 
 UM06404.1 Ustilago maydis 521 
 fgenesh1 pm.C scaffold 2000052 Phanerochaete chrysosporium 
 estExt Genewise1 human.C 40887 Laccaria bicolor 
 fgenesh1 kg.15 # 565 # 412 1 CFOT CFPN Serpula lacrymans S7.3 
 Hetan1.estExt fgenesh3 kg.C 40371 Heterobasidion irregulare TC 32-1 
 fgeneshPB pm.2  79 Phycomyces blakesleeanus 

 fgeneshPB pm.73  4 Phycomyces blakesleeanus 
 RO3G 02627 Rhizopus oryzae 
 CNAG 06917 Cryptococcus neoformans serotype A 
 estExt Genewise1Plus.C 1000001 Batrachochytrium dendrobatidis JAM81 
 orf19.5180 Candida albicans SC5314 
 YBL064C Saccharomyces cerevisiae S288C 

 Afu5g15070 Aspergillus fumigatus Af293 
 e gwh2.7.586.1 Phanerochaete chrysosporium 

 AT1G48130.1 Arabidopsis thaliana 
 LOC Os07g44430.1 Oryza sativa  
 LOC Os07g44440.1 Oryza sativa  
 FBpp0077368 Drosophila melanogaster 
 ENSP00000342026 Homo sapiens 
 FBpp0087354 Drosophila melanogaster 
 FBpp0087356 Drosophila melanogaster 
 FBpp0087406 Drosophila melanogaster 
 Y38C1AA.11 Caenorhabditis elegans 

 FGSG 03180T0 Fusarium graminearum 
 FOXG 10111T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 10121T0 Colletotrichum graminicola M1.001 
 estExt fgenesh1 pg.C 90169 Serpula lacrymans S7.3 
 estExt Genewise1 human.C 200095 Laccaria bicolor 
 fgenesh1 pg.C scaffold 19000036 Phanerochaete chrysosporium 
 estExt fgenesh1 pm.C 110048 Heterobasidion irregulare TC 32-1 

 estExt Genewise1.C 20977 Phycomyces blakesleeanus 
 RO3G 02462 Rhizopus oryzae 
 RO3G 12289 Rhizopus oryzae 

 RO3G 12682 Rhizopus oryzae 
 AMAG 01034T0 Allomyces macrogynus 
 AMAG 02542T0 Allomyces macrogynus 
 PITG 15492 Phytophthora infestans 
 FBpp0073594 Drosophila melanogaster 
 FBpp0073595 Drosophila melanogaster 

 F09E5.15a Caenorhabditis elegans 
 F09E5.15b Caenorhabditis elegans 
 ENSP00000262746 Homo sapiens 
 ENSP00000361152 Homo sapiens 
 ENSP00000415124 Homo sapiens 
 ENSP00000389047 Homo sapiens 
 ENSP00000407034 Homo sapiens 
 ENSP00000301522 Homo sapiens 
 ENSP00000334063 Homo sapiens 
 ENSP00000408139 Homo sapiens 
 PITG 15504 Phytophthora infestans 
 FBpp0072852 Drosophila melanogaster 
 FBpp0072853 Drosophila melanogaster 
 YDR453C Saccharomyces cerevisiae S288C 
 YML028W Saccharomyces cerevisiae S288C 
 orf19.7398.1 Candida albicans SC5314 
 orf19.7417 Candida albicans SC5314 
 SPCC576.03c Schizosaccharomyces pombe 
 R07E5.2 Caenorhabditis elegans 
 ENSP00000298510 Homo sapiens 
 ENSP00000349432 Homo sapiens 
 estExt Genewise1Plus.C 60058 Batrachochytrium dendrobatidis JAM81 
 FBpp0082927 Drosophila melanogaster 
 FBpp0075397 Drosophila melanogaster 
 PITG 00850 Phytophthora infestans 
 GP3.023210 Batrachochytrium dendrobatidis JAM81 
 AMAG 07809T0 Allomyces macrogynus 
 AMAG 09686T0 Allomyces macrogynus 
 estExt Genewise1.C 90160 Phycomyces blakesleeanus 
 RO3G 15723 Rhizopus oryzae 
 AT3G11630.1 Arabidopsis thaliana 
 AT5G06290.1 Arabidopsis thaliana 
 LOC Os04g33970.1 Oryza sativa  
 LOC Os02g33450.1 Oryza sativa  
 LOC Os02g33450.2 Oryza sativa  

 CNAG 03482 Cryptococcus neoformans serotype A 
 PITG 00986 Phytophthora infestans 
 ENSP00000368635 Homo sapiens 

 ENSP00000368646 Homo sapiens 
 ENSP00000368654 Homo sapiens 
 ENSP00000404888 Homo sapiens 

 ENSP00000413736 Homo sapiens 
 CAD26263.1 Encephalitozoon cuniculi 

 ENSP00000408905 Homo sapiens 
 LOC Os07g49400.4 Oryza sativa  

 ENSP00000361150 Homo sapiens 
 MGG 07503T0 (TPX1 ) Magnaporthe oryzae 70-15 
 FGSG 10296T0 Fusarium graminearum 
 FOXG 05110T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 07483T0 Colletotrichum graminicola M1.001 
 ANID 04301 Aspergillus nidulans FGSC A4 
 BC1G 07040 Botrytis cinerea 
 estExt fgenesh1 kg.C chr 120198 Mycosphaerella graminicola 
 NCU11657T0 Neurospora crassa 
 CIMG 00966.2 Coccidioides immitis 

 HCEG 01271 Histoplasma capsulatum H88 
 bgh04299 polypeptide Blumeria graminis f. sp. hordei DH14 
 Afu4g05910 Aspergillus fumigatus Af293 
 PGTG 18343 Puccinia graminis f. sp. tritici 
 fgenesh2 pg.25 # 19 Melampsora larici-populina 98AG31 

 UM04851.1 Ustilago maydis 521 
 e gwh2.12.297.1 Phanerochaete chrysosporium 
 estExt Genewise1 worm.C 80203 Laccaria bicolor 
 estExt fgenesh1 kg.C 150466 Serpula lacrymans S7.3 
 Hetan1.fgenesh2 pg.C scaffold 13000248 Heterobasidion irregulare TC 32-1 
 CNAG 02854 Cryptococcus neoformans serotype A 

 AMAG 09016T0 Allomyces macrogynus 
 AMAG 12030T0 Allomyces macrogynus 

 YIL010W Saccharomyces cerevisiae S288C 
 orf19.5417 Candida albicans SC5314 
 SPBC1773.02c Schizosaccharomyces pombe 
 PITG 00585 Phytophthora infestans 
 PITG 20585 Phytophthora infestans 
 UM03211.1 Ustilago maydis 521 
 fgenesh1 pg.C scaffold 12000051 Phanerochaete chrysosporium 
 estExt fgenesh1 kg.C 80343 Serpula lacrymans S7.3 
 eu2.Lbscf0003g06110 Laccaria bicolor 
 Hetan1.estExt Genewise1Plus.C 70718 Heterobasidion irregulare TC 32-1 
 gw1.2.829.1 Phycomyces blakesleeanus 

 AT3G26060.1 Arabidopsis thaliana 
 AT3G26060.2 Arabidopsis thaliana 
 LOC Os06g09610.1 Oryza sativa  
 LOC Os06g09610.2 Oryza sativa  

 Afu5g02300 Aspergillus fumigatus Af293 
 MGG 04337T0 (CPXA) Magnaporthe oryzae 70-15 
 Pa 6 11240 Podospora anserina 
 NCU05770T0 Neurospora crassa 
 GLRG 05821T0 Colletotrichum graminicola M1.001 
 Afu8g01670 Aspergillus fumigatus Af293 
 bgh05777 mRNA polypeptide Blumeria graminis f. sp. hordei DH14 
 ANID 07388 Aspergillus nidulans FGSC A4 
 estExt fgenesh1 kg.C chr 80100 Mycosphaerella graminicola 
 FGSG 02974T0 Fusarium graminearum 
 FOXG 12260T0 Fusarium oxysporum f. sp. lycopersici 
 UM03399.1 Ustilago maydis 521 
 MGG 09834T0 (CPXB) Magnaporthe oryzae 70-15 
 GLRG 09626T0 Colletotrichum graminicola M1.001 
 FGSG 12369T0 Fusarium graminearum 
 FOXG 14234T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 17180T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 17106T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 17130T0 Fusarium oxysporum f. sp. lycopersici 
 estExt Genewise1Plus.C chr 13430 Mycosphaerella graminicola 
 PITG 05578 Phytophthora infestans 

 PITG 05579 Phytophthora infestans 
 PITG 07143 Phytophthora infestans 
 MGG 04545T0 (MoCCP1) Magnaporthe oryzae 70-15 
 FGSG 01245T0 Fusarium graminearum 
 FOXG 00142T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 04508T0 Colletotrichum graminicola M1.001 
 NCU03297T0 Neurospora crassa 
 NCU03297T1 Neurospora crassa 
 Pa 1 6960 Podospora anserina 
 BC1G 08301 Botrytis cinerea 
 bgh00659 polypeptide Blumeria graminis f. sp. hordei DH14 
 ANID 10220 Aspergillus nidulans FGSC A4 
 Afu4g09110 Aspergillus fumigatus Af293 
 HCEG 00837 Histoplasma capsulatum H88 
 CIMG 08209.2 Coccidioides immitis 
 UM02377.1 Ustilago maydis 521 

 e gw1.2.303.1 Batrachochytrium dendrobatidis JAM81 
 e gw1.15.245.1 Phycomyces blakesleeanus 
 RO3G 01594 Rhizopus oryzae 
 e gwh2.6.371.1 Phanerochaete chrysosporium 
 Hetan1.EuGene3001112 Heterobasidion irregulare TC 32-1 
 estExt fgenesh1 kg.C 61177 Serpula lacrymans S7.3 
 gww1.5.612.1 Laccaria bicolor 
 CNAG 01138 Cryptococcus neoformans serotype A 
 MGG 10368T0 (MoCCP2) Magnaporthe oryzae 70-15 
 FGSG 10606T0 Fusarium graminearum 
 FOXG 13439T0 Fusarium oxysporum f. sp. lycopersici 
 BC1G 11611 Botrytis cinerea 
 bgh02379 polypeptide Blumeria graminis f. sp. hordei DH14 
 ANID 05440 Aspergillus nidulans FGSC A4 
 Afu6g13570 Aspergillus fumigatus Af293 
 HCEG 04455 Histoplasma capsulatum H88 
 CIMG 02823.2 Coccidioides immitis 
 PGTG 04182 Puccinia graminis f. sp. tritici 
 estExt fgenesh1 pg.C 280077 Melampsora larici-populina 98AG31 
 UM01947.1 Ustilago maydis 521 
 e gw1.10.175.1 Batrachochytrium dendrobatidis JAM81 
 AMAG 09111T0 Allomyces macrogynus 
 AMAG 11933T0 Allomyces macrogynus 
 estExt Genewise1.C 440013 Phycomyces blakesleeanus 
 RO3G 05854 Rhizopus oryzae 
 AMAG 08951T0 Allomyces macrogynus 
 AMAG 12087T0 Allomyces macrogynus 
 CNAG 02147 Cryptococcus neoformans serotype A 
 PGTG 16578 Puccinia graminis f. sp. tritici 

 estExt Genewise1Plus.C 430043 Melampsora larici-populina 98AG31 
 orf19.584 Candida albicans SC5314 
 YKR066C Saccharomyces cerevisiae S288C 

 orf19.238 Candida albicans SC5314 
 PITG 00492 Phytophthora infestans 

 AT1G07890.1 Arabidopsis thaliana 
 AT1G07890.2 Arabidopsis thaliana 
 AT1G07890.3 Arabidopsis thaliana 
 AT1G07890.4 Arabidopsis thaliana 
 AT1G07890.5 Arabidopsis thaliana 
 AT1G07890.7 Arabidopsis thaliana 
 AT1G07890.8 Arabidopsis thaliana 
 AT1G07890.6 Arabidopsis thaliana 
 AT3G09640.1 Arabidopsis thaliana 
 AT3G09640.2 Arabidopsis thaliana 
 LOC Os03g17690.1 Oryza sativa  
 LOC Os03g17690.2 Oryza sativa  
 LOC Os07g49400.1 Oryza sativa  
 LOC Os07g49400.2 Oryza sativa  
 LOC Os07g49400.3 Oryza sativa  
 AT4G35000.1 Arabidopsis thaliana 
 LOC Os04g14680.1 Oryza sativa  
 LOC Os08g43560.1 Oryza sativa  
 LOC Os08g43560.3 Oryza sativa  
 LOC Os08g43560.2 Oryza sativa  
 AT4G35970.1 Arabidopsis thaliana 
 AT1G77490.1 Arabidopsis thaliana 
 AT4G08390.1 Arabidopsis thaliana 
 AT4G08390.2 Arabidopsis thaliana 
 AT4G08390.4 Arabidopsis thaliana 
 AT4G08390.3 Arabidopsis thaliana 
 LOC Os02g34810.1 Oryza sativa  
 LOC Os12g07820.1 Oryza sativa  
 LOC Os12g07830.1 Oryza sativa  
 LOC Os04g35520.1 Oryza sativa  
 LOC Os04g35520.2 Oryza sativa  
 LOC Os04g35520.3 Oryza sativa  
 LOC Os04g35520.4 Oryza sativa  
 AT4G32320.1 Arabidopsis thaliana 

 LOC Os08g41090.1 Oryza sativa  
 MGG 07790T0 (MoLIP1) Magnaporthe oryzae 70-15 
 GLRG 09508T0 Colletotrichum graminicola M1.001 
 e gw1.1.3396.1 Mycosphaerella graminicola 
 GLRG 00293T0 Colletotrichum graminicola M1.001 

 Pa 1 5970 Podospora anserina 
 MGG 14940T0 (MoLIP3) Magnaporthe oryzae 70-15 
 GLRG 08016T0 Colletotrichum graminicola M1.001 

 GLRG 09119T0 Colletotrichum graminicola M1.001 
 GLRG 11144T0 Colletotrichum graminicola M1.001 
 FGSG 02551T0 Fusarium graminearum 
 FOXG 10495T0 Fusarium oxysporum f. sp. lycopersici 

 MGG 10877T0 (MoLIP2) Magnaporthe oryzae 70-15 
 GLRG 05589T0 Colletotrichum graminicola M1.001 
 GLRG 00813T0 Colletotrichum graminicola M1.001 
 estExt Genewise1Plus.C chr 130262 Mycosphaerella graminicola 
 e gwh2.19.97.1 Phanerochaete chrysosporium 
 fgenesh1 pg.C scaffold 19000124 Phanerochaete chrysosporium 
 e gww2.19.78.1 Phanerochaete chrysosporium 
 fgenesh1 pm.C scaffold 19000014 Phanerochaete chrysosporium 
 e gwh2.19.98.1 Phanerochaete chrysosporium 
 fgenesh1 kg.C scaffold 19000003 Phanerochaete chrysosporium 

 e gwh2.9.293.1 Phanerochaete chrysosporium 
 e gww2.19.87.1 Phanerochaete chrysosporium 
 e gww2.19.111.1 Phanerochaete chrysosporium 
 fgenesh1 pg.C scaffold 11000496 Phanerochaete chrysosporium 
 Hetan1.dfl Genemark.2444 g Heterobasidion irregulare TC 32-1 
 Hetan1.fgenesh2 pm.C scaffold 14000147 Heterobasidion irregulare TC 32-1 
 Hetan1.Genemark.2653 g Heterobasidion irregulare TC 32-1 
 Hetan1.Genemark.7162 g Heterobasidion irregulare TC 32-1 
 Hetan1.YAI EuGene9000355 Heterobasidion irregulare TC 32-1 
 Hetan1.Genemark.9449 g Heterobasidion irregulare TC 32-1 
 fgenesh1 pg.C scaffold 10000333 Phanerochaete chrysosporium 
 estExt GeneWisePlus worm.C 500025 Laccaria bicolor 
 e gww2.15.98.1 Phanerochaete chrysosporium 
 fgenesh1 pg.C scaffold 15000260 Phanerochaete chrysosporium 
 fgenesh1 pg.C scaffold 5000151 Phanerochaete chrysosporium 
 fgenesh1 pg.C scaffold 7000449 Phanerochaete chrysosporium 
 fgenesh1 pg.C scaffold 1000878 Phanerochaete chrysosporium 
 Hetan1.YAI estExt fgenesh3 kg.C 30117 Heterobasidion irregulare TC 32-1 

 MGG 00461T0 (MoAPX1) Magnaporthe oryzae 70-15 
 BC1G 04955 Botrytis cinerea 
 MGG 09398T0 (MoAPX3) Magnaporthe oryzae 70-15 
 FGSG 04434T0 Fusarium graminearum 
 FOXG 13788T0 Fusarium oxysporum f. sp. lycopersici 
 MGG 08200T0 (MoAPX2) Magnaporthe oryzae 70-15 
 NCU03646T0 Neurospora crassa 
 Pa 2 9370 Podospora anserina 
 GLRG 03175T0 Colletotrichum graminicola M1.001 
 CIMG 07842.2 Coccidioides immitis 
 estExt Genewise1.C 050235 Heterobasidion irregulare TC 32-1 
 Hetan1.EuGene2001150 Heterobasidion irregulare TC 32-1 
 Hetan1.estExt fgenesh2 pg.C 30565 Heterobasidion irregulare TC 32-1 

 eu2.Lbscf0002g08610 Laccaria bicolor 
 BC1G 14974 Botrytis cinerea 
 Hetan1.YAI e gw1.7.154.1 Heterobasidion irregulare TC 32-1 
 estExt fgenesh2 pg.C 40187 Laccaria bicolor 

 PITG 19154 Phytophthora infestans 
 FGSG 08151T0 Fusarium graminearum 
 FOXG 10668T0 Fusarium oxysporum f. sp. lycopersici 
 NCU11286T0 Neurospora crassa 
 AT1G73680.1 Arabidopsis thaliana 
 AT1G73680.2 Arabidopsis thaliana 
 AT3G01420.1 Arabidopsis thaliana 

 LOC Os12g26290.1 Oryza sativa  
 LOC Os12g26290.3 Oryza sativa  
 LOC Os12g26290.4 Oryza sativa  
 LOC Os12g26290.2 Oryza sativa  

 PITG 18315 Phytophthora infestans 
 MGG 00860T0 (MoPRX2) Magnaporthe oryzae 70-15 
 FGSG 00353T0 Fusarium graminearum 
 FOXG 00706T0 Fusarium oxysporum f. sp. lycopersici 

 GLRG 06675T0 Colletotrichum graminicola M1.001 
 ANID 03687 Aspergillus nidulans FGSC A4 
 Afu6g12500 Aspergillus fumigatus Af293 
 BC1G 13939 Botrytis cinerea 
 bgh04156 polypeptide Blumeria graminis f. sp. hordei DH14 

 HCEG 01808 Histoplasma capsulatum H88 
 BC1G 05133 Botrytis cinerea 
 bgh00792 polypeptide Blumeria graminis f. sp. hordei DH14 
 estExt fgenesh1 kg.C chr 60313 Mycosphaerella graminicola 
 NCU06880T0 Neurospora crassa 
 Pa 5 8240 Podospora anserina 

 orf19.424 Candida albicans SC5314 
 estExt Genewise1.C 580001 Phycomyces blakesleeanus 
 RO3G 16017 Rhizopus oryzae 
 FBpp0100079 Drosophila melanogaster 
 FBpp0100080 Drosophila melanogaster 

 ENSP00000265462 Homo sapiens 
 ENSP00000335334 Homo sapiens 

 UM03177.1 Ustilago maydis 521 
 estExt fgenesh1 kg.C chr 20499 Mycosphaerella graminicola 
 SPCC330.06c Schizosaccharomyces pombe 

 e gww2.30.18.1 Phanerochaete chrysosporium 
 Hetan1.estExt Genewise1Plus.C 90288 Heterobasidion irregulare TC 32-1 
 estExt fgenesh1 kg.C 750005 Serpula lacrymans S7.3 
 e gwh1.83.13.1 Laccaria bicolor 
 CNAG 07032 Cryptococcus neoformans serotype A 
 MGG 02710T0 (MoPRX3) Magnaporthe oryzae 70-15 
 GLRG 04713T0 Colletotrichum graminicola M1.001 
 FGSG 08677T0 Fusarium graminearum 
 FOXG 03123T0 Fusarium oxysporum f. sp. lycopersici 
 NCU03151T0 Neurospora crassa 
 Pa 1 14500 Podospora anserina 
 BC1G 09932 Botrytis cinerea 
 HCEG 08281 Histoplasma capsulatum H88 
 CIMG 05828.2 Coccidioides immitis 
 ANID 08080 Aspergillus nidulans FGSC A4 
 Afu5g01440 Aspergillus fumigatus Af293 
 ANID 08692 Aspergillus nidulans FGSC A4 
 Afu6g02280 Aspergillus fumigatus Af293 
 UM02947.1 Ustilago maydis 521 
 e gwh2.10.285.1 Phanerochaete chrysosporium 
 e gw1.15.551.1 Serpula lacrymans S7.3 
 eu2.Lbscf0008g03000 Laccaria bicolor 

 estExt Genewise1Plus.C 20354 Batrachochytrium dendrobatidis JAM81 
 fgenesh1 pg.C chr 4000546 Mycosphaerella graminicola 

 YLR109W Saccharomyces cerevisiae S288C 
 orf19.2762 Candida albicans SC5314 
 PGTG 01513 Puccinia graminis f. sp. tritici 
 EuGene.00040140 Melampsora larici-populina 98AG31 

 e gw1.2.785.1 Phycomyces blakesleeanus 
 fgeneshPB pg.3  661 Phycomyces blakesleeanus 
 RO3G 08417 Rhizopus oryzae 
 AT1G60740.1 Arabidopsis thaliana 
 AT1G65970.1 Arabidopsis thaliana 
 AT1G65980.1 Arabidopsis thaliana 
 AT1G65980.2 Arabidopsis thaliana 
 AT1G65990.1 Arabidopsis thaliana 

 LOC Os01g48420.1 Oryza sativa  
 AT3G52960.1 Arabidopsis thaliana 
 LOC Os02g09940.1 Oryza sativa  
 LOC Os06g42000.1 Oryza sativa  
 AT3G06050.1 Arabidopsis thaliana 
 LOC Os01g16152.1 Oryza sativa  

 orf19.6470 Candida albicans SC5314 
 BC1G 06374 Botrytis cinerea 
 NCU09210T0 Neurospora crassa 
 Afu7g06890 Aspergillus fumigatus Af293 

 PGTG 07308 Puccinia graminis f. sp. tritici 
 PGTG 07310 Puccinia graminis f. sp. tritici 
 PGTG 07309 Puccinia graminis f. sp. tritici 
 PGTG 07311 Puccinia graminis f. sp. tritici 
 PGTG 07312 Puccinia graminis f. sp. tritici 
 PGTG 12933 Puccinia graminis f. sp. tritici 
 PGTG 12961 Puccinia graminis f. sp. tritici 
 estExt Genewise1.C 180083 Melampsora larici-populina 98AG31 
 fgenesh2 pg.18 # 127 Melampsora larici-populina 98AG31 
 Hetan1.estExt Genewise1.C 150194 Heterobasidion irregulare TC 32-1 
 eu2.Lbscf0034g01340 Laccaria bicolor 
 e gw1.4.1096.1 Mycosphaerella graminicola 
 MGG 01347T0 (MoCMD1) Magnaporthe oryzae 70-15 
 GLRG 04269T0 Colletotrichum graminicola M1.001 
 FGSG 01796T0 Fusarium graminearum 
 FOXG 13514T0 Fusarium oxysporum f. sp. lycopersici 
 FGSG 10039T0 Fusarium graminearum 
 FOXG 05366T0 Fusarium oxysporum f. sp. lycopersici 
 Pa 2 390 Podospora anserina 
 NCU04594T0 Neurospora crassa 
 BC1G 08479 Botrytis cinerea 
 ANID 04023 Aspergillus nidulans FGSC A4 
 Afu1g03690 Aspergillus fumigatus Af293 
 HCEG 05255 Histoplasma capsulatum H88 
 CIMG 04602.2 Coccidioides immitis 
 estExt fgenesh1 pg.C chr 11023 Mycosphaerella graminicola 
 fgenesh1 pm.C chr 7000226 Mycosphaerella graminicola 
 ANID 05232 Aspergillus nidulans FGSC A4 
 Afu6g11590 Aspergillus fumigatus Af293 
 FOXG 17267T0 Fusarium oxysporum f. sp. lycopersici 

 UM05989.1 Ustilago maydis 521 
 estExt Genewise1.C 20001 Melampsora larici-populina 98AG31 

 gww2.2.928.1 Phanerochaete chrysosporium 
 e gw1.06.2109.1 Heterobasidion irregulare TC 32-1 

 estExt Genewise1.C 090476 Heterobasidion irregulare TC 32-1 
 estExt GeneWisePlus worm.C 80029 Laccaria bicolor 

 MGG 02210T0 (MoVPX1) Magnaporthe oryzae 70-15 
 fgenesh1 pm.C chr 6000095 Mycosphaerella graminicola 
 ANID 07924 Aspergillus nidulans FGSC A4 
 RO3G 09769 Rhizopus oryzae 

 MGG 07574T0 (MoHPX2) Magnaporthe oryzae 70-15 
 MGG 16840T0 (MoHPX1) Magnaporthe oryzae 70-15 
 FGSG 03436T0 Fusarium graminearum 

 FOXG 16634T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 11952T0 Colletotrichum graminicola M1.001 

 NCU11046T0 Neurospora crassa 
 Pa 2 6870 Podospora anserina 
 GLRG 07628T0 Colletotrichum graminicola M1.001 
 MGG 07871T0 (MoHPX3) Magnaporthe oryzae 70-15 
 FGSG 02341T0 Fusarium graminearum 
 FOXG 13077T0 Fusarium oxysporum f. sp. lycopersici 
 ANID 06457 Aspergillus nidulans FGSC A4 
 GLRG 11864T0 Colletotrichum graminicola M1.001 
 Pa 0 370 Podospora anserina 
 BC1G 04705 Botrytis cinerea 
 ANID 02578 Aspergillus nidulans FGSC A4 
 ANID 08395 Aspergillus nidulans FGSC A4 
 BC1G 03406 Botrytis cinerea 
 estExt Genewise1Plus.C chr 13137 Mycosphaerella graminicola 

 HCEG 06362 Histoplasma capsulatum H88 
 ANID 07823 Aspergillus nidulans FGSC A4 
 Pa 2 7390 Podospora anserina 

 PITG 04900 Phytophthora infestans 
 PITG 05253 Phytophthora infestans 
 PITG 05254 Phytophthora infestans 
 PITG 14418 Phytophthora infestans 
 PITG 07697 Phytophthora infestans 
 PITG 07698 Phytophthora infestans 

 PITG 07700 Phytophthora infestans 
 FOXG 13328T0 Fusarium oxysporum f. sp. lycopersici 
 FGSG 08911T0 Fusarium graminearum 
 FOXG 03643T0 Fusarium oxysporum f. sp. lycopersici 

 Pa 2 10 Podospora anserina 
 FOXG 15229T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 15872T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 11820T0 Colletotrichum graminicola M1.001 

 BC1G 11384 Botrytis cinerea 
 Afu4g02780 Aspergillus fumigatus Af293 
 PGTG 00594 Puccinia graminis f. sp. tritici 

 EuGene.00200039 Melampsora larici-populina 98AG31 
 EuGene.00200064 Melampsora larici-populina 98AG31 
 EuGene.00670015 Melampsora larici-populina 98AG31 

 estExt Genewise1Plus.C chr 70956 Mycosphaerella graminicola 
 fgenesh1 pg.C scaffold 4000533 Phanerochaete chrysosporium 
 Hetan1.estExt fgenesh2 pm.C 80110 Heterobasidion irregulare TC 32-1 
 estExt fgenesh1 kg.C 50909 Serpula lacrymans S7.3 
 estExt fgenesh2 pg.C 70268 Laccaria bicolor 
 eu2.Lbscf0007g03640 Laccaria bicolor 
 RO3G 02743 Rhizopus oryzae 

 RO3G 11500 Rhizopus oryzae 
 PGTG 10638 Puccinia graminis f. sp. tritici 
 estExt fgenesh2 pg.C 60025 Melampsora larici-populina 98AG31 

 PGTG 11191 Puccinia graminis f. sp. tritici 
 PGTG 12323 Puccinia graminis f. sp. tritici 
 PGTG 19835 Puccinia graminis f. sp. tritici 

 fgenesh1 pg.C scaffold 2000688 Phanerochaete chrysosporium 
 Hetan1.estExt fgenesh3 kg.C 40221 Heterobasidion irregulare TC 32-1 
 estExt Genewise1Plus.C 280078 Serpula lacrymans S7.3 

 estExt fgenesh2 pg.C 90112 Laccaria bicolor 
 Genemark.2127 g Heterobasidion irregulare TC 32-1 

 Hetan1.EuGene4000077 Heterobasidion irregulare TC 32-1 
 Hetan1.fgenesh2 pm.C scaffold 12000279 Heterobasidion irregulare TC 32-1 
 fgenesh1 kg.1 # 22 # 5 1097 CFOT CFPN Serpula lacrymans S7.3 
 estExt fgenesh2 pg.C 480075 Laccaria bicolor 
 FGSG 03708T0 Fusarium graminearum 
 FOXG 09717T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 11988T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 07732T0 Colletotrichum graminicola M1.001 
 BC1G 01628 Botrytis cinerea 
 HCEG 03867 Histoplasma capsulatum H88 
 Afu5g00610 Aspergillus fumigatus Af293 
 estExt fgenesh1 pg.C chr 50414 Mycosphaerella graminicola 

 FGSG 11226T0 Fusarium graminearum 
 FOXG 13304T0 Fusarium oxysporum f. sp. lycopersici 

 BC1G 12449 Botrytis cinerea 
 BC1G 09364 Botrytis cinerea 
 BC1G 12525 Botrytis cinerea 
 fgenesh1 pg.C chr 2000197 Mycosphaerella graminicola 
 e gw1.1.891.1 Mycosphaerella graminicola 
 e gw1.6.375.1 Mycosphaerella graminicola 
 fgenesh1 pg.C chr 11000240 Mycosphaerella graminicola 
 fgenesh1 pg.C chr 7000171 Mycosphaerella graminicola 
 estExt Genewise1.C chr 60579 Mycosphaerella graminicola 
 fgenesh1 pg.C chr 1001504 Mycosphaerella graminicola 
 gw1.1.2884.1 Mycosphaerella graminicola 

 BC1G 09959 Botrytis cinerea 
 estExt fgenesh1 pm.C chr 90162 Mycosphaerella graminicola 
 gw1.1.995.1 Mycosphaerella graminicola 
 estExt Genewise1Plus.C chr 71129 Mycosphaerella graminicola 
 e gw1.12.312.1 Mycosphaerella graminicola 
 Pa 5 12205 Podospora anserina 

 e gw1.1.2934.1 Mycosphaerella graminicola 
 estExt fgenesh1 kg.C 420016 Melampsora larici-populina 98AG31 
 estExt fgenesh1 pm.C 330027 Melampsora larici-populina 98AG31 
 estExt fgenesh1 kg.C 680005 Melampsora larici-populina 98AG31 
 fgenesh2 pg.11 # 10 Melampsora larici-populina 98AG31 
 estExt fgenesh1 kg.C 680007 Melampsora larici-populina 98AG31 
 fgenesh1 kg.C scaffold 15000058 Melampsora larici-populina 98AG31 
 estExt fgenesh1 pg.C 240160 Melampsora larici-populina 98AG31 

 fgenesh2 pg.24 # 191 Melampsora larici-populina 98AG31 
 fgenesh2 pg.79 # 26 Melampsora larici-populina 98AG31 
 EuGene.00690043 Melampsora larici-populina 98AG31 
 fgenesh2 pg.69 # 55 Melampsora larici-populina 98AG31 
 fgenesh2 pg.69 # 50 Melampsora larici-populina 98AG31 

 UM00822.1 Ustilago maydis 521 
 UM03112.1 Ustilago maydis 521 
 estExt fgenesh2 pg.C 480040 Laccaria bicolor 
 FOXG 09703T0 Fusarium oxysporum f. sp. lycopersici 

 MGG 10859T0 (MoLDS1) Magnaporthe oryzae 70-15 
 GLRG 11417T0 Colletotrichum graminicola M1.001 
 FGSG 10960T0 Fusarium graminearum 
 FOXG 12909T0 Fusarium oxysporum f. sp. lycopersici 
 NCU05858T0 Neurospora crassa 
 Pa 5 1240 Podospora anserina 

 BC1G 04254 Botrytis cinerea 
 ANID 05028 Aspergillus nidulans FGSC A4 
 Afu3g12120 Aspergillus fumigatus Af293 
 HCEG 06943 Histoplasma capsulatum H88 
 CIMG 00042.2 Coccidioides immitis 
 Afu4g00180 Aspergillus fumigatus Af293 
 ANID 01967 Aspergillus nidulans FGSC A4 
 Afu4g10770 Aspergillus fumigatus Af293 
 HCEG 02457 Histoplasma capsulatum H88 
 CIMG 01479.2 Coccidioides immitis 
 estExt Genewise1Plus.C chr 13100 Mycosphaerella graminicola 

 e gw1.11.41.1 Mycosphaerella graminicola 
 CIMG 09677.2 Coccidioides immitis 
 MGG 13239T0 (MoLSD2) Magnaporthe oryzae 70-15 
 GLRG 10013T0 Colletotrichum graminicola M1.001 
 Pa 1 4690 Podospora anserina 
 BC1G 14780 Botrytis cinerea 
 bgh01772 polypeptide Blumeria graminis f. sp. hordei DH14 
 FGSG 02668T0 Fusarium graminearum 
 FOXG 10645T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 01818T0 Colletotrichum graminicola M1.001 
 estExt Genewise1Plus.C chr 40860 Mycosphaerella graminicola 
 HCEG 06364 Histoplasma capsulatum H88 
 FGSG 11146T0 Fusarium graminearum 
 NCU11598T0 Neurospora crassa 
 FOXG 15230T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 15873T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 11821T0 Colletotrichum graminicola M1.001 
 estExt fgenesh1 pg.C 50269 Melampsora larici-populina 98AG31 
 fgenesh2 pg.20 # 55 Melampsora larici-populina 98AG31 
 estExt fgenesh2 pg.C 200078 Melampsora larici-populina 98AG31 
 estExt fgenesh1 pm.C chr 60064 Mycosphaerella graminicola 
 bgh01025 polypeptide Blumeria graminis f. sp. hordei DH14 
 e gww2.18.1.1 Phanerochaete chrysosporium 
 fgenesh1 pg.C scaffold 3000249 Phanerochaete chrysosporium 
 Hetan1.estExt fgenesh2 pm.C 60119 Heterobasidion irregulare TC 32-1 
 estExt Genewise1.C 100482 Serpula lacrymans S7.3 
 eu2.Lbscf0002g03320 Laccaria bicolor 
 fgenesh1 pg.C scaffold 31000010 Phanerochaete chrysosporium 
 Hetan1.EuGene3000294 Heterobasidion irregulare TC 32-1 
 eu2.Lbscf0068g00150 Laccaria bicolor 
 e gw1.9.628.1 Serpula lacrymans S7.3 

 FOXG 16700T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 16765T0 Fusarium oxysporum f. sp. lycopersici 

 gwh2.2.1011.1 Phanerochaete chrysosporium 
 ANID 06320 Aspergillus nidulans FGSC A4 

 estExt Genewise1.C chr 110205 Mycosphaerella graminicola 
 MGG 08299T0 (NOX3) Magnaporthe oryzae 70-15 
 Pa 1 5020 Podospora anserina 
 FGSG 11195T0 Fusarium graminearum 
 FOXG 13287T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 03348T0 Colletotrichum graminicola M1.001 
 fgenesh1 pm.C chr 8000239 Mycosphaerella graminicola 
 AMAG 11331T0 Allomyces macrogynus 

 AMAG 15176T0 Allomyces macrogynus 
 MGG 06559T0 (NOX2) Magnaporthe oryzae 70-15 
 GLRG 09327T0 Colletotrichum graminicola M1.001 
 NCU10775T0 Neurospora crassa 
 Pa 5 9580 Podospora anserina 
 FGSG 10807T0 Fusarium graminearum 
 bgh02542 polypeptide Blumeria graminis f. sp. hordei DH14 
 HCEG 07135 Histoplasma capsulatum H88 
 CIMG 00491.2 Coccidioides immitis 

 FOXG 12738T0 Fusarium oxysporum f. sp. lycopersici 
 PGTG 04320 Puccinia graminis f. sp. tritici 
 estExt Genewise1.C 200011 Melampsora larici-populina 98AG31 
 estExt fgenesh1 kg.C 40067 Melampsora larici-populina 98AG31 
 fgenesh1 pg.C scaffold 5000356 Phanerochaete chrysosporium 
 Hetan1.estExt fgenesh3 kg.C 80090 Heterobasidion irregulare TC 32-1 
 estExt Genewise1 human.C 70068 Laccaria bicolor 
 fgenesh1 kg.5 # 1016 # 58 2 CFOT CFPN Serpula lacrymans S7.3 

 estExt Genewise1Plus.C 100296 Batrachochytrium dendrobatidis JAM81 
 AMAG 04430T0 Allomyces macrogynus 
 AMAG 16181T0 Allomyces macrogynus 

 AMAG 15568T0 Allomyces macrogynus 
 AMAG 16610T0 Allomyces macrogynus 
 ENSP00000159060 Homo sapiens 
 ENSP00000367851 Homo sapiens 

 ENSP00000217885 Homo sapiens 
 ENSP00000362051 Homo sapiens 
 ENSP00000362057 Homo sapiens 
 ENSP00000263317 Homo sapiens 
 ENSP00000344747 Homo sapiens 
 ENSP00000412446 Homo sapiens 
 MGG 00750T0 (NOX1) Magnaporthe oryzae 70-15 
 FGSG 00739T0 Fusarium graminearum 
 FOXG 01070T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 02946T0 Colletotrichum graminicola M1.001 
 NCU02110T0 Neurospora crassa 
 Pa 1 2410 Podospora anserina 
 BC1G 10823 Botrytis cinerea 
 bgh06666 mRNA polypeptide Blumeria graminis f. sp. hordei DH14 
 estExt Genewise1Plus.C chr 11156 Mycosphaerella graminicola 
 ANID 05457 Aspergillus nidulans FGSC A4 
 Afu6g13350 Aspergillus fumigatus Af293 
 HCEG 08965 Histoplasma capsulatum H88 
 CIMG 10239.2 Coccidioides immitis 

 e gww2.11.127.1 Phanerochaete chrysosporium 
 Hetan1.estExt Genewise1Plus.C 11612 Heterobasidion irregulare TC 32-1 
 e gww1.1.1127.1 Laccaria bicolor 
 estExt fgenesh1 kg.C 180153 Serpula lacrymans S7.3 

 PGTG 01933 Puccinia graminis f. sp. tritici 
 EuGene.00130042 Melampsora larici-populina 98AG31 
 EuGene.00820013 Melampsora larici-populina 98AG31 
 EuGene.00840013 Melampsora larici-populina 98AG31 
 AMAG 13933T0 Allomyces macrogynus 
 AT1G09090.1 Arabidopsis thaliana 
 AT1G09090.2 Arabidopsis thaliana 
 LOC Os01g25820.1 Oryza sativa  
 LOC Os01g25820.2 Oryza sativa  
 LOC Os12g35610.1 Oryza sativa  
 LOC Os12g35610.3 Oryza sativa  
 LOC Os12g35610.2 Oryza sativa  
 AT4G25090.1 Arabidopsis thaliana 
 AT4G25090.2 Arabidopsis thaliana 

 AT5G51060.1 Arabidopsis thaliana 
 AT5G07390.1 Arabidopsis thaliana 
 AT5G07390.2 Arabidopsis thaliana 
 AT5G47910.1 Arabidopsis thaliana 
 LOC Os11g33120.1 Oryza sativa  
 LOC Os11g33120.2 Oryza sativa  

 LOC Os11g33120.3 Oryza sativa  
 AT1G19230.1 Arabidopsis thaliana 
 AT1G19230.2 Arabidopsis thaliana 

 LOC Os08g35210.1 Oryza sativa  
 LOC Os09g26660.1 Oryza sativa  
 AT1G64060.1 Arabidopsis thaliana 
 LOC Os01g53294.1 Oryza sativa  
 LOC Os05g45210.1 Oryza sativa  
 LOC Os05g45210.2 Oryza sativa  
 LOC Os05g45210.3 Oryza sativa  
 AT4G11230.1 Arabidopsis thaliana 
 AT3G45810.1 Arabidopsis thaliana 
 AT5G60010.1 Arabidopsis thaliana 

 LOC Os01g61880.1 Oryza sativa  
 LOC Os01g61880.2 Oryza sativa  
 LOC Os05g38980.1 Oryza sativa  
 PITG 03381 Phytophthora infestans 
 PITG 03383 Phytophthora infestans 
 PITG 10875 Phytophthora infestans 
 PITG 15645 Phytophthora infestans 
 FBpp0111562 Drosophila melanogaster 

 ENSP00000260364 Homo sapiens 
 ENSP00000373518 Homo sapiens 
 ENSP00000387889 Homo sapiens 
 ENSP00000410887 Homo sapiens 
 ENSP00000378811 Homo sapiens 
 ENSP00000416828 Homo sapiens 

 FBpp0289611 Drosophila melanogaster 
 F53G12.3 Caenorhabditis elegans 
 F56C11.1 Caenorhabditis elegans 
 ENSP00000267837 Homo sapiens 
 ENSP00000373691 Homo sapiens 
 ENSP00000379945 Homo sapiens 
 ENSP00000317997 Homo sapiens 
 ENSP00000373689 Homo sapiens 

 UM03694.1 Ustilago maydis 521 
 e gw1.1.4185.1 Mycosphaerella graminicola 

 MGG 06442T0 (CATB) Magnaporthe oryzae 70-15 
 FGSG 06733T0 Fusarium graminearum 
 BC1G 12856 Botrytis cinerea 

 GLRG 02234T0 Colletotrichum graminicola M1.001 
 NCU00355T0 Neurospora crassa 
 Pa 7 1610 Podospora anserina 
 bgh00082 polypeptide Blumeria graminis f. sp. hordei DH14 
 ANID 09339 Aspergillus nidulans FGSC A4 
 Afu3g02270 Aspergillus fumigatus Af293 
 HCEG 04653 Histoplasma capsulatum H88 
 MGG 10061T0 (CATA) Magnaporthe oryzae 70-15 
 GLRG 07995T0 Colletotrichum graminicola M1.001 
 NCU08791T0 Neurospora crassa 
 Pa 7 4240 Podospora anserina 
 FGSG 06554T0 Fusarium graminearum 
 FOXG 02405T0 Fusarium oxysporum f. sp. lycopersici 
 estExt fgenesh1 pm.C chr 10268 Mycosphaerella graminicola 
 BC1G 02407 Botrytis cinerea 
 bgh00309 polypeptide Blumeria graminis f. sp. hordei DH14 

 ANID 08637 Aspergillus nidulans FGSC A4 
 Afu6g03890 Aspergillus fumigatus Af293 
 HCEG 09039 Histoplasma capsulatum H88 
 CIMG 10158.2 Coccidioides immitis 
 e gwh2.3.121.1 Phanerochaete chrysosporium 
 e gww2.11.80.1 Phanerochaete chrysosporium 
 estExt fgenesh1 pg.C 30185 Serpula lacrymans S7.3 
 Hetan1.e gw1.1.178.1 Heterobasidion irregulare TC 32-1 
 CNAG 00575 Cryptococcus neoformans serotype A 
 CNAG 04981 Cryptococcus neoformans serotype A 

 e gw1.105.2.1 Batrachochytrium dendrobatidis JAM81 
 e gw1.27.128.1 Phycomyces blakesleeanus 
 RO3G 09027 Rhizopus oryzae 
 RO3G 09026 Rhizopus oryzae 
 RO3G 16995 Rhizopus oryzae 

 e gw1.5.180.1 Batrachochytrium dendrobatidis JAM81 
 e gw1.5.189.1 Batrachochytrium dendrobatidis JAM81 
 AT1G20620.1 Arabidopsis thaliana 
 AT1G20620.4 Arabidopsis thaliana 
 AT1G20620.5 Arabidopsis thaliana 

 AT1G20620.2 Arabidopsis thaliana 
 AT1G20630.1 Arabidopsis thaliana 
 AT4G35090.1 Arabidopsis thaliana 
 AT4G35090.2 Arabidopsis thaliana 
 LOC Os03g03910.1 Oryza sativa  
 LOC Os06g51150.1 Oryza sativa  
 LOC Os06g51150.2 Oryza sativa  
 LOC Os02g02400.1 Oryza sativa  
 LOC Os02g02400.2 Oryza sativa  

 LOC Os02g02400.3 Oryza sativa  
 FGSG 06596T0 Fusarium graminearum 
 FOXG 02357T0 Fusarium oxysporum f. sp. lycopersici 
 Pa 7 1060 Podospora anserina 
 ANID 08553 Aspergillus nidulans FGSC A4 
 Afu2g00200 Aspergillus fumigatus Af293 
 e gwh2.3.206.1 Phanerochaete chrysosporium 
 FGSG 02881T0 Fusarium graminearum 
 FOXG 03915T0 Fusarium oxysporum f. sp. lycopersici 
 FOXG 16836T0 Fusarium oxysporum f. sp. lycopersici 
 GLRG 00512T0 Colletotrichum graminicola M1.001 
 NCU05169T0 Neurospora crassa 
 Pa 5 8140 Podospora anserina 
 BC1G 13021 Botrytis cinerea 
 CNAG 05256 Cryptococcus neoformans serotype A 

 FOXG 15294T0 Fusarium oxysporum f. sp. lycopersici 
 BC1G 01095 Botrytis cinerea 
 FGSG 05695T0 Fusarium graminearum 
 FOXG 08697T0 Fusarium oxysporum f. sp. lycopersici 
 BC1G 09386 Botrytis cinerea 
 fgenesh1 pm.C chr 3000457 Mycosphaerella graminicola 
 CNAG 05015 Cryptococcus neoformans serotype A 
 PGTG 14885 Puccinia graminis f. sp. tritici 
 e gw1.25.28.1 Melampsora larici-populina 98AG31 
 e gwh2.12.114.1 Phanerochaete chrysosporium 

 Hetan1.estExt fgenesh3 kg.C 130047 Heterobasidion irregulare TC 32-1 
 fgenesh1 pm.15 # 80 Serpula lacrymans S7.3 
 fgenesh1 kg.C scaffold 68000004 Laccaria bicolor 
 GLRG 00027T0 Colletotrichum graminicola M1.001 
 BC1G 01968 Botrytis cinerea 
 ANID 05918 Aspergillus nidulans FGSC A4 
 HCEG 07778 Histoplasma capsulatum H88 
 CIMG 04336.2 Coccidioides immitis 
 SPCC757.07c Schizosaccharomyces pombe 
 YDR256C Saccharomyces cerevisiae S288C 

 orf19.6229 Candida albicans SC5314 
 estExt Genewise1Plus.C 270012 Phycomyces blakesleeanus 
 RO3G 09804 Rhizopus oryzae 
 PITG 15248 Phytophthora infestans 
 PITG 15292 Phytophthora infestans 
 FBpp0074825 Drosophila melanogaster 
 FBpp0079333 Drosophila melanogaster 

 ENSP00000241052 Homo sapiens 
 Y54G11A.13 Caenorhabditis elegans 
 Y54G11A.6 Caenorhabditis elegans 
 Y54G11A.5 Caenorhabditis elegans 

 e gw1.43.14.1 Melampsora larici-populina 98AG31 
 e gw1.78.11.1 Melampsora larici-populina 98AG31 
 e gw1.87.17.1 Melampsora larici-populina 98AG31 
 gw1.41.16.1 Melampsora larici-populina 98AG31 
 gw1.5.1063.1 Mycosphaerella graminicola 
 e gwh2.4.123.1 Phanerochaete chrysosporium 
 Hetan1.estExt Genewise1Plus.C 61257 Heterobasidion irregulare TC 32-1 
 estExt fgenesh1 pg.C 90024 Serpula lacrymans S7.3 
 estExt fgenesh1 pm.C 640001 Serpula lacrymans S7.3 
 YGR088W Saccharomyces cerevisiae S288C 
 Afu2g18030 Aspergillus fumigatus Af293 
 PGTG 01221 Puccinia graminis f. sp. tritici 
 PGTG 10366 Puccinia graminis f. sp. tritici 
 PGTG 10338 Puccinia graminis f. sp. tritici 
 EuGene.00210004 Melampsora larici-populina 98AG31 
 MGG 07460T0 (HYR1) Magnaporthe oryzae 70-15 
 GLRG 03111T0 Colletotrichum graminicola M1.001 
 FGSG 06150T0 Fusarium graminearum 
 FOXG 07868T0 Fusarium oxysporum f. sp. lycopersici 
 NCU09534T0 Neurospora crassa 
 BC1G 02031 Botrytis cinerea 
 estExt fgenesh1 kg.C chr 10665 Mycosphaerella graminicola 
 ANID 02846 Aspergillus nidulans FGSC A4 
 CIMG 09619.2 Coccidioides immitis 
 Afu3g12270 Aspergillus fumigatus Af293 
 HCEG 09192 Histoplasma capsulatum H88 
 bgh00083 polypeptide Blumeria graminis f. sp. hordei DH14 
 Pa 2 8460 Podospora anserina 
 PGTG 06424 Puccinia graminis f. sp. tritici 
 fgenesh1 pm.C scaffold 42000014 Melampsora larici-populina 98AG31 
 YBR244W Saccharomyces cerevisiae S288C 
 YIR037W Saccharomyces cerevisiae S288C 
 SPBC32F12.03c Schizosaccharomyces pombe 
 orf19.85 Candida albicans SC5314 

 orf19.86 Candida albicans SC5314 
 AMAG 03451T0 Allomyces macrogynus 
 AMAG 04771T0 Allomyces macrogynus 

 AMAG 12658T0 Allomyces macrogynus 
 AMAG 14623T0 Allomyces macrogynus 

 UM01784.1 Ustilago maydis 521 
 e gwh2.16.156.1 Phanerochaete chrysosporium 
 estExt fgenesh1 kg.C 520021 Serpula lacrymans S7.3 

 estExt GeneWisePlus human.C 110166 Laccaria bicolor 
 CNAG 02503 Cryptococcus neoformans serotype A 

 e gw1.4.463.1 Batrachochytrium dendrobatidis JAM81 
 estExt fgeneshPB pg.C 60036 Phycomyces blakesleeanus 

 estExt Genewise1.C 40369 Phycomyces blakesleeanus 
 RO3G 04463 Rhizopus oryzae 

 RO3G 14907 Rhizopus oryzae 
 RO3G 14537 Rhizopus oryzae 
 YKL026C Saccharomyces cerevisiae S288C 

 orf19.4436 Candida albicans SC5314 
 orf19.87 Candida albicans SC5314 

 CNAG 06287 Cryptococcus neoformans serotype A 
 PITG 14641 Phytophthora infestans 
 PITG 17834 Phytophthora infestans 
 PITG 18311 Phytophthora infestans 
 PITG 18317 Phytophthora infestans 
 PITG 18316 Phytophthora infestans 

 AT1G63460.1 Arabidopsis thaliana 
 AT2G31570.1 Arabidopsis thaliana 
 LOC Os11g18170.1 Oryza sativa  
 AT4G11600.1 Arabidopsis thaliana 
 LOC Os02g44500.1 Oryza sativa  
 LOC Os04g46960.1 Oryza sativa  
 LOC Os04g46960.2 Oryza sativa  
 LOC Os04g46960.3 Oryza sativa  
 AT2G43350.1 Arabidopsis thaliana 
 AT2G43350.2 Arabidopsis thaliana 
 AT2G25080.1 Arabidopsis thaliana 
 AT4G31870.1 Arabidopsis thaliana 
 LOC Os06g08670.1 Oryza sativa  
 AT2G48150.1 Arabidopsis thaliana 
 AT3G63080.1 Arabidopsis thaliana 
 LOC Os03g24380.1 Oryza sativa  
 F26E4.12 Caenorhabditis elegans 
 R05H10.5 Caenorhabditis elegans 
 R03G5.5a Caenorhabditis elegans 
 ENSP00000346103 Homo sapiens 

 FBpp0072930 Drosophila melanogaster 
 FBpp0072931 Drosophila melanogaster 
 FBpp0072932 Drosophila melanogaster 
 FBpp0085780 Drosophila melanogaster 
 ENSP00000296734 Homo sapiens 
 ENSP00000423822 Homo sapiens 
 ENSP00000430956 Homo sapiens 
 ENSP00000427466 Homo sapiens 

 ENSP00000354677 Homo sapiens 
 PITG 02192 Phytophthora infestans 
 ENSP00000374265 Homo sapiens 

 ENSP00000407375 Homo sapiens 
 ENSP00000354581 Homo sapiens 
 ENSP00000373477 Homo sapiens 
 ENSP00000392398 Homo sapiens 
 ENSP00000393902 Homo sapiens 
 ENSP00000430743 Homo sapiens 
 C11E4.1 Caenorhabditis elegans 
 C11E4.2 Caenorhabditis elegans 

 FOXG 02790T0 Fusarium oxysporum f. sp. lycopersici 
 T09A12.2a Caenorhabditis elegans 
 T09A12.2b Caenorhabditis elegans 
 CAD25075.1 Encephalitozoon cuniculi 
 UM04571.1 Ustilago maydis 521 
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Figure S1. Phylogenetic analysis of peroxidase genes in 29 fungal, 1 chromista, 3 metazoa, and 2 viridiplantae genomes (List shown in 

supplementary Table S1). A neighbor-joining tree was constructed based on the amino acid sequences of all of the peroxidase genes. The 

numbers at the nodes indicate bootstrap values (%) in 10,000 bootstrap replicates; only nodes supported by 50 bootstraps or more are shown. 

Gray boxes are the phylogenetic positions of 27 Magnaporthe oryzae peroxidase genes. Red and blue bold letters denote M. oryzae and five 

selected fungal species, respectively. 
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Figure S2. Generation of deletion mutants for selected M. oryzae peroxidase genes. A total of seven 
knockout vectors were constructed by PCR amplification. Approximately 1.2~1.5-kb upstream and 
downstream flanking sequences were amplified using UF/UR and DF/DR, respectively (primer list in 
Supplementary Table S6), and ligated with the 1.4-kb or 2.1-kb HPH cassette. Southern blots analysis of 
appropriate enzyme-digested genomic DNAs from the wild-type strain and putative gene deletion mutants. 
The blots were hybridized with each probe shown in Supplementary Fig. S2 (a-g). For the complementation 
of ∆Moprx1, putative complemented transformants were generated and tested for transcriptional expression 
of MoPRX1 gene by RT-PCR (a). 
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Figure S3. Penetration percentage and pathogenicity of ∆Moprx1 on rice sheaths and leaves, and onion 
epidermal cells. (a) Quantitative measurement of rice sheath assay by ∆Moprx1. Frequency was measured 
by counting three replicates of 75-100 appressoria. (b) Appressorial penetration assay on onion epidermal 
cell by drop inoculation with 2 × 104 conidia/ml and observed at 24 and 48 hpi. Images were captured using a 
20-ms exposure to transmitted light with a DIC filter. (c) Percentage of appressorial penetration of onion 
epidermal cells. Data were obtained by counting three replicates of >100 appressoria. (d) Infiltration 
experiment on rice leaves. The conidial suspension (5×104 conidia/ml) was used as an inoculum. Photograph  
was taken at 5 dpi. 
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Figure S4. Expression profiles of 27 M. oryzae peroxidase genes in ΔMoprx1. Upregulated 
genes (more than 1.5-fold) are indicated by red bars, and downregulated genes (less than 0.5-fold) are 
denoted by blue bars. The genes not showing differential expression are marked in gray. 
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Figure S5. Extracellular enzyme activity in ΔMoprx1. The wild-type, ΔMoprx1, and Moprx1c strains were 

inoculated on complete media (CM) containing (a) 200 ppm Congo Red, and (b) 0.2 mM ABTS, and (c) 0.2 

mM ABTS with 0.5 mM CuSO4. The 5-mm-diameter mycelial blocks were inoculated onto media, and 

incubated at 25°C. ABTS discoloration was observed at 4 dpi and Congo Red discoloration at 9 dpi. 



Kingdom Phylum/ 

Species name 

No. of  Haem peroxidase Non-haem peroxidase 

Subphylum Peroxidses 

Animal per

oxidase-Cy

clooxygena

se superfa

mily 

Catalase su

perfamily 
Class I ClassII 

DyP-type 

peroxidas

e 

NAD(P)H 

oxidase su

perfamily  

Alkylhydr

operoxida

se D-like 

superfami

ly 

Glutathio

ne peroxi

dase 

Halopero

xidase 

Peroxired

oxin 

Chromista Oomycota Phytophthora infestans 31 0 2 4 0 7 4 0 7 0 7 

Fungi 

Ascomycota 

Aspergillus fumigatus Af293 25 3 4 3 0 4 1 2 1 0 7 

Aspergillus nidulans 25 3 4 3 0 5 1 2 1 0 6 

Blumeria graminis f.sp. hordei 14 2 2 3 0 0 2 0 1 0 4 

Botrytis cinerea 30 2 6 4 0 9 1 1 1 0 6 

Candida albicans SC5314 14 0 1 2 0 0 0 0 4 0 7 

Coccidioides immitisRS 15 3 2 3 0 0 2 1 1 0 3 

Colletotrichum graminicola M1.001 34 4 4 4 7 5 3 1 1 0 5 

Fusarium graminearum 31 4 5 5 1 5 3 2 1 0 5 

Fusarium oxysporum 45 7 6 8 1 10 3 3 1 0 6 

Histoplasma capsulatum H88 18 3 3 2 0 2 2 1 1 0 4 

Magnaporthe oryzae 70-15 27 2 2 7 3 3 3 1 1 1 4 

Mycosphaerella graminicola 42 4 3 2 2 18 2 2 1 1 7 

Neurospora crassa 20 3 3 4 0 2 2 1 1 0 4 

Podospora anserina 23 2 4 3 1 5 3 1 1 0 3 

Saccharomyces cerevisiae S288C 11 0 2 1 0 0 0 0 3 0 5 

Schizosaccharomyces pombe132 5 0 1 0 0 0 0 0 1 0 3 

Basidiomycota 

Cryptococcus neoformans var. grubii H99 14 0 4 2 0 0 0 0 3 0 5 

Heterobasidion irregulare TC 32-1 32 2 3 5 7 6 2 2 0 0 5 

Laccaria bicolor 23 2 1 2 1 7 2 1 1 0 6 

Melampsora larici-populina 98AG31 39 3 6 2 0 18 5 1 1 0 3 

Phanerochaete chrysosporium 39 3 5 1 16 3 2 1 1 0 7 

Puccinia graminis f. sp. tritici 24 0 4 2 0 12 2 0 1 0 3 

Serpula lacrymans S7.3 19 2 4 1 0 3 2 0 1 0 6 

Ustilago maydis 521 14 1 0 3 0 3 0 1 1 0 5 

Blastocladiomycota Allomyces macrogynus 21 0 0 4 0 0 7 0 4 0 6 

Chytridiomycota Batrachochytrium dendrobatidis JAM81 11 0 3 2 0 0 1 0 1 0 4 

Microsporidia Encephalitozoon cuniculi 2 0 0 0 0 0 0 0 1 0 1 

Zygomycota 
Phycomyces blakesleeanus 14 0 2 2 0 0 0 0 2 0 8 

Rhizopus oryzae 19 0 4 3 0 2 0 0 3 0 7 

Metazoa 

Arthropoda Dorosophila melanogaster 20 0 2 0 0 0 2 0 4 0 12 

Chordata Homo sapiens 53 0 1 0 0 0 19 0 13 0 20 

Nematoda Caenorhabditis elegans 16 0 3 0 0 0 2 0 7 0 4 

Viridiplantae Streptophyta 
Arabidopsis thaliana 63 3 7 18 0 0 14 0 9 0 12 

Oryza sativa (japonica cultivar-group) 63 4 6 18 0 0 17 0 7 0 11 

Total 896 62 109 123 39 129 109 24 88 2 211 

Table S1. Peroxidase genes from 29 fungal, thee metazoan, two viridiplantae and one chromistal genomes



Class Type Locus 
Protein 

Length 

Signal 

peptide 
Annotation 

Haem 

Class I 

peroxidase 

 Hybrid Ascorbate-

Cytochrome C peroxidase 

MGG_00461 476 hypothetical protein, MoAPX1 

MGG_08200 804 V hypothetical protein, MoAPX2 

MGG_09398 548 V hypothetical protein, MoAPX3 

Catalase peroxidase 
MGG_04337 750 catalase-peroxidase 1, CPXA 

MGG_09834 786 V catalase-peroxidase 2, CPXB 

Cytochrome C peroxidase 
MGG_04545 362 cytochrome c peroxidase, MoCCP1 

MGG_10368 300 cytochrome c peroxidase, MoCCP2 

Class II 

peroxidase 
Other class II peroxidase 

MGG_07790 474 V ligninase H2, MoLIP1 

MGG_10877 264 V hypothetical protein, MoLIP2 

MGG_14940 428 ligninase C, MoLIP3 

NAD(P)H 

oxidase 

superfamily 

NADP(H) oxidase 

MGG_00750 553 cytochrome b-245 heavychain subunit beta, NOX1 

MGG_06559 582 cytochrome b-245 heavychain subunit beta, NOX2 

MGG_08299 849 hypothetical protein, NOX3 

DyP-type 

peroxidase 
Haloperoxidase (haem) 

MGG_16840 242 V hypothetical protein, MoHPX1 

MGG_07574 257 V hypothetical protein, MoHPX2 

MGG_07871 241 V hypothetical protein, MoHPX3 

Catalase 

superfamily 
Catalase 

MGG_10061 743 catalase-1, CATA 

MGG_06442 715 V catalase-3, CATB 

Animal 

peroxidase 

Linoleate diol synthase 

(PGHS like) 

MGG_10859 1153 heme peroxidase, MoLDS1 

MGG_13239 1171 linoleate diol synthase, MoLDS2 

Non 

haem 

Peroxiredoxin 

1-Cysteine peroxiredoxin MGG_08256 224 mitochondrial peroxiredoxin PRX1, MoPRX1 

Atypical 2-Cysteine 

peroxiredoxin (type Q, BCP) 
MGG_07503 314 thioredoxin peroxidase, TPX1 

Atypical 2-Cysteine 

peroxiredoxin (type II &V) 

MGG_00860 184 AphC/TSA family protein, MoPRX2 

MGG_02710 168 peroxiredoxin type-2, MoPRX3 

Haloperoxidase Vanadium chloroperoxidase MGG_02210 595 vanadium chloroperoxidase, MoVPX1 

Alkyhydroperox

idase D-like 

superfamily 

Carboxymuconolactone 

decarboxylase (no peroxidase 

activity) 

MGG_01347 243 
4-carboxymuconolactone decarboxylase, 

MoCMD1 

Glutathione 

peroxidase 

Fungi-Bacteria glutathione 

peroxidase 
MGG_07460 172 peroxiredoxin HYR1, HYR1 

Table S2. Predicted peroxidase genes in M. oryzae 



sub-family 
Protein 
name 

Kingdom 

Chr

omi

sta 

Fungi Metazoa 
Viridipla

ntae 

Phylum 

Oo

myc

ota 

Ascomycota Basidiomycota 

Blast
oclad
iomy
cota 

Chyt
ridio
myc
ota 

Micr
ospo
ridia 

Zygomyc
ota 

Arthr
opod

a 

Chor
data 

Nem
atod

a 

Streptoph
uta 

Species Pi * Af1 An Bg Bc Cas Ci Cg Fg Fol Hc8 Mo Mgr Nc Pa Sc Sp Cn Ha Lb Mlp Pc Pg Sl7 Um5 Am BdJ Ecu Pbl Ro Dm Hs Ce Ath Osj 

 Hybrid Ascorbate-

Cytochrome C peroxidase 

MoAPX1 - - - - + - + + + + - + - + + - - - + + - - - - - - - - - - - - - - - 

MoAPX2 - + + + + + + + + + + + + + + + - + + + + + + + + + + - + + + + + + + 

MoAPX3 + + + + + + + + + + + + + + + + - + + + + + + + + + + - + + - - - + + 

Catalase peroxidase 
CPXA + + + + + + + + + + + + + + + + - + + + + + + + + + + - + + - - - + + 

CPXB + + + + + + + + + + + + + + + + - + + + + + + + + + + - + + - - - + + 

Cytochrome C peroxidase 
MoCCP1 + + + + + + + + + + + + + + + + - + + + + + + + + + + - + + - - - + + 

MoCCP2 + + + + + + + + + + + + + + + + - + + + + + + + + + + - + + - - - + + 

Other class II peroxidase 

MoLIP1 - - - - - - - + + + - + + - + - - - + + - + + - - + + - - - - - - + + 

MoLIP2 + + - + + - - + + + + + + - + - - - + + - + - + - + + - - - - - - + + 

MoLIP3 - - - - - + - + + + - + + - + - - - + + - + - - - - - - - - - - - + + 

NADP(H) oxidase 

NOX1 + + + + + + + + + + + + + + + - + + + + + + + + - + + - - + + + + + + 

NOX2 + + + + + + + + + + + + + + + + + + + + + + + + + + + - - + + + + + + 

NOX3 + + + + + + + + + + + + + + + + + + + + + + + + - + + - - + + + + + + 

Haloperoxidase (haem) 

MoHPX1 + + + - + - - + + + + + + + + - - - + + + + + + + - - - - + - - - - - 

MoHPX2 + + + - + - - + + + + + + + + - - - + + + + + + + - - - - + - - - - - 

MoHPX3 + + + - + - - + + + + + + + + - - - + + + + - + + - - - - + - - - - - 

Catalase 
CATA + + + + + + + + + + + + + + + + + + + + + + + + - - + - + + + + + + + 

CATB + + + + + + + + + + + + + + + + + + + + + + + + - - + - + + + + + + + 

Linoleate diol synthase 

(PGHS like) 

MoLDS1 - + + + + - + + + + + + + + + - - - + + + + - + + + - - - + - + - - + 

MoLDS2 - + + + + - + + + + + + + + + - - - + + + + - + + - - - - + - + - - - 

Peroxiredoxin 

MoPRX1 + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

TPX1 + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

MoPRX2 - + + + + + + + + + + + + + + + + + + + + + + + + - + - + + + + - + + 

MoPRX3 - + + + + + + + + + + + + + + + + + + + + + + + + - + - + + + + - + + 

Vanadium 

chloroperoxidase 
MoVPX1 - - - - - - - - - - - + + - + - - - - - - - - - - - - - - - - - - - - 

Carboxymuconolactone 

decarboxylase 
MoCMD1 - + + - + - + + + + + + + + + - - - + + + + + - + - - - - - - - - - - 

Fungi-Bacteria 

glutathione peroxidase 
HYR1 + + + + + + + + + + + + + + + + + + - + + + + + + + + + + + + + + + + 

 : 1e-100 ; ± : 1e-50 ; + : 1e-30 ; + : 1e-10 ; - : None 

Table S3: List of 27 putative peroxidase proteins in Magnaporthe oryzae and Blast Matrix results compared to those from 35 organisms 

*Abbreviation for fungal species and other organisms: Pi: Phytophthora infestans; Af1: Aspergillus fumigatus Af293; An: Aspergillus nidulans; Bg: Blumeria graminis f.sp. hordei; Bc: Botrytis cinerea; Cas: Candida albicans SC5314; 
Ci: Coccidioides immitis; Cg: Colletotrichum graminicola M1.001; Fg: Fusarium graminearum; Fol: Fusarium oxysporum; Hc8: Histoplasma capsulatum H88; Mo: Magnaporthe oryzae 70-15; Mgr: Mycosphaerella graminicola;  
Nc: Neurospora crassa; Pa: Podospora anserina; Sc: Saccharomyces cerevisiae S288C; Sp: Schizosaccharomyces pombe; Cn: Cryptococcus neoformans variety gatti (serotype A) ; Ha: Heterobasidion annosum;  
Lb: Laccaria bicolor; Mlp: Melampsora larici-populina 98AG31; Pc: Phanerochaete chrysosporium; Pg: Puccinia graminis; Sl7: Serpula lacrymans S7.3; Um5: Ustilago maydis 521; Am: Allomyces macrogynus;  
Bdj: Batrachochytrium dendrobatidis JAM81; Ec: Encephalitozoon cuniculi; Pbl: Phycomyces blakesleeanus; Ro: Rhizopus oryzae; Dm: Dorosophila melanogaster; Hs: Homo sapiens; Ce: Caenorhabditis elegans;  
Ath: Arabidopsis thaliana; Osj: Oryza sativa japonica.  



Table S4. Characterization of transformants including deletion mutants for seven 

peroxidase genes in M. oryzae pathogenicity-related phenotypes 

Strain 

Conidiation 

(105 / ml) a 

Conidial germination 

(%) b 

Appressorium formation 

(%) c 

Wild-type 55.7±1.5E d 97.7±1.5B 97.3±1.5BC 

ΔMoprx1 42.7±7.5B 96.7±1.2AB 93.0±3.6A 

Moprx1c 56.3±1.5E 94.3±1.5A 96.0±1.0ABC 

ΔMoccp1 49.0±1.0CD 96.3±0.6AB 95.0±2.6ABC 

ΔMoapx1 57.3±1.2E 95.7±0.6AB 94.7±2.1AB 

ΔMoapx2 44.7±2.3BC 94.7±1.5A 97.7±0.6BC 

ΔMohpx1 50.3±1.5D 97.7±0.6B 98.3±0.6C 

ΔMolds1 47.0±1.0BCD 95.7±1.5AB 95.0±1.0ABC 

Δtpx1 10.7±2.1A 96.7±1.5AB 96.0±1.0ABC 

a Conidiation was measured by counting the number of conidia collected with 5 ml of sterilized distilled water 

from 7-day-old V8 juice agar plate; bPercentage of conidial germination on hydrophobic surfaces was measured 

under a light microscope with three replicates; c Percentage of appressorium formation on hydrophobic surfaces

was measured using germinated conidia with three replicates; d Duncan’s test was used to determine

significance at the 95% probability level. The same letters in a column showed no significant difference. 



Table S5. Total RNA was extracted from five conditions including infection-related 
developments (conidia, germinated conidia, appressoria, and infectious growth) and 
oxidative stress treatment 

Categories Conditions Conc. 
Treated 

time 

Basal medium
for treatment 

Infection-related 

developments 

Conidia 

Germinated conidia 

Appressoria 

78 hpi on rice 

Oxidative stress H2O2 2.5 mM 4 h CM 

Note: Germinated conidia and appressoria were harvested after 4 h and 16 h, respectively, on hydrophobic 
surface for RNA extraction. 



Table S6. List of primers used in this study 

Primer name Sequence (5´ → 3´) 

Knock-out constructs 

MoPRX1 

MoPRX1_UF TTC CAG GGG TAC TAT GGC AAC AA 

MoPRX1_UR CCT CCA CTA GCT CCA GCC AAG CC AAT CCG GGC CCA GTT TAG GTT TAT  

MoPRX1_DF GTT GGT GTC GAT GTC AGC TCC GGA G TCA ATA TGG CGC CGC AGC AGT AAT 

MoPRX1_DR GTACTCGCCTGCCCTGCCTATCTT 

MoPRX1_UNF GCTGCTAAAGGGATTGGCTACTCA 

MoPRX1_DNR ATGGTCGCCGCTATTTGCTTATG 

MoPRX1_UF_F ATAAACCTAAACTGGGCCCGGATT 

MoPRX1_DF_R ATTACTGCTGCGGCGCCATATTGA 

MoCCP1 

MoCCP1_UF TCT CGT TCC TGC AGA TGC CGT C 

MoCCP1_UR CCT CCA CTA GCT CCA GCC AAG CC TGA GGT CTC TGA CTT CAG TGG TAG GT 

MoCCP1_DF GTT GGT GTC GAT GTC AGC TCC GGA G TTG GGG AGG ACT TGA TGG TTA GAC TTG 

MoCCP1_DR CAG CCT GGA CTC GAG CAA CAC  

MoCCP1_UNF GCC GGA ACT TCC AGT TTG AAG ACA ACT ACC TA 

MoCCP1_DNR AAA CTG AGC GAG GAC TAC GAC GCC  

MoCCP1_UR_F     ACC TAC CAC TGA AGT CAG AGA CCT CA 

MoCCP1_DF_R   CAA GTC TAA CCA TCA AGT CCT CCC CAA 

MoAPX1 

MoAPX1_UF CAG TGG AGG AAT CAG CAA CTC TCA GC 

MoAPX1_UR CCT CCA CTA GCT CCA GCC AAG CC CCA TTG CCT TTA TGC GGA AGT TCT TGT 

MoAPX1_DF GTT GGT GTC GAT GTC AGC TCC GGA G CAT GAG CGC GTT TCA CAG GAC TC 

MoAPX1_DR TGA CAC GCC AAG ACC TAC CAC AGA G 

MoAPX1_UNF AAG GGG AAA CAT TGC GCA GAC ATC ACA  

MoAPX1_DNR CTT GCC AGC CTA TCT TGT CCA GTA GTG G 

MoAPX1_UR_F ACA AGA ACT TCC GCA TAA AGG CAA TGG 

MoAPX1_DF_R GAG TCC TGT GAA ACG CGC TCA TG 

MoAPX2 

MoAPX2_UF GCG GCT ATA GAA AGA TCC GGC ATG AAT  

MoAPX2_UR CCT CCA CTA GCT CCA GCC AAG CC ACA GCA GAT TGT GTG GTG ATG CAC   

MoAPX2_DF GTT GGT GTC GAT GTC AGC TCC GGA G GGA TGA GAA TGA GCC AAG CAG GGA ATT  

MoAPX2_DR TCG GAG ACG CCT AGC CTT CCC TA  

MoAPX2_UNF AAG GTC TCT TAA GGC ACA TTT CGT GCG G 

MoAPX2_DNR TGC CCC TAG AAC TCG TTA GTC AGT CTA GTT CG 

MoAPX2_UR_F GTG CAT CAC CAC ACA ATC TGC TGT 

MoAPX2_DF_R AAT TCC CTG CTT GGC TCA TTC TCA TCC 

MoHPX1 

MoHPX1_UF TCGTGAGAGGTGAGGACAATAAAC 

MoHPX1_UR CCT CCA CTA GCT CCA GCC AAG CC CTG CCA AAG GAC GAA GGA TTG AAA 

MoHPX1_DF GTT GGT GTC GAT GTC AGC TCC GGA G ACT GCT GTT TGA GAT GTC CA  

MoHPX1_DR CAA CAC GCA TGA CTC CAC CTA CAA 

MoHPX1_UNF TGG CTA GAC ATC TGA GGT TAT 

MoHPX1_DNR CTG GTT CGA GGA TGT TTA GTT 

MoHPX1_UR_F TTT CAA TCC TTC GTC CTT TGG CAG 

MoHPX1_DF_R TGG ACA TCT CAA ACA GCA GT 

MoLDS1 

MoLDS1_UF GGT AAG TAA CAT GCT AGG CAT TTG GAG TCT CG     

MoLDS1_UR CCT CCA CTA GCT CCA GCC AAG CC GCA ATG GGA ACG CCA TCG TGT ATT  

MoLDS1_DF GTT GGT GTC GAT GTC AGC TCC GGA G TGA CTG TTG GTG GGA TAA GAC TGA ATG AA 



MoLDS1_DR GAC TGG AAA GTG CCA AGT ATC CTG CTA  

MoLDS1_UNF GCG GTC TGA TAG ACC AAT TAA TAG CGA GGC TAA C 

MoLDS1_DNR ACA TTC AGG GAC AAT GAA TAC GTC CCT GCA G 

TPX1 

TPX1_UF GCG GTT GAA TCT CGG ACA TA 

TPX1_UR CCT CCA CTA GCT CCA GCC AAG CC AGG GTA TGG CTC ACG AAA CTA AG 

TPX1_DF GTT GGT GTC GAT GTC AGC TCC GGA G TGT AGG ATG AGC GAC GAT AGT 

TPX1_DR AAG TTC GTC GAG GTT TCG GA 

TPX1_UNF CGA ATT GAA GCA CGC TGA GAG GTT 

TPX1_DNR TTG ACC TGT TCT CGC GCT TCT TTG 

TPX1_UR_F CTT AGT TTC GTG AGC CAT ACC CT 

TPX1_DF_R ACT ATC GTC GCT CAT CCT ACA 

Hygromycin phosphotransferase 

HPH_F (1.4 Kb) GGCTTGGCTGGAGCTAGTGGAGG 

HPH_R (1.4Kb) GTTGGTGTCGATGTCAGCTCCGGAG 

HPH_F (2.1 Kb) AGAAGATGATATTGAAGG 

HPH_R (2.1Kb) GCACAGGTACACTTGTTTAGAG 

SYP_HPH_R ATGCCTGAACTCACGCGACGTCTGTCG 

GFP tagging 

MoPRX1_ORF_R_eGFP TCGCCCTTGCTCACCATCTCCT TGGGCAG 

eGFP_F  ATGGTGAGCAAGGGCGAGGAG 

NcTerm_R  ATCATCATGCAACATGCA 

NcTerm_R_nested GATGTATTAAGAGTATAGGGGTC 

MoPRX1_ORF_F_HindIII  AAGCTTATGGCCGAAGAGCAGCGT 

MoPRX1_ORF_R_XbaI TCTAGACTACTCCTTGGGCAGCGGCGTA 

qRT-PCR 

β-Tubulin 

TubF CTCCAGGGTTTCCAGATCAC 

TubR CCTCACCAGTGTACCAATGC 

MoAPX1_qRT_F CTTTCAGCCATGGTGTTTCTG 

MoAPX1_qRT_R ATGTCTTCCAGCTCATCGTG 

MoAPX2_qRT_F CAGGACTTGAAGACACTTGGG 

MoAPX2_qRT_R GTAACAGTGAAGGACGAGATACC 

MoAPX3_qRT_F ACGCCAGCATCTTTTACGAG 

MoAPX3_qRT_R CAAGGTCTCCAAACGTCGAG 

CPXA_qRT_F TGTTCCCGTTCCATTCACTC 

CPXA_qRT_R GATCTGTTCCGTGGTAACTCG 

CPXB_qRT_F TGACCTGATTGACGATGCC 

CPXB_qRT_R CTTGTCAGAGTTGCGGTAGG 

MoCCP1_qRT_F GATGGTCCTAAGCAGTACGTC 

MoCCP1_qRT_R CGGCAGAGAAGTCCTTGAAG 

MoCCP2_qRT_F ACGGGTCTGAAGCAGTTTG 

MoCCP2_qRT_R GAAATCCGCAAAGAACAGGTC 

MoLIP1_qRT_F GCGTCCCACACTTCTCAC 

MoLIP1_qRT_R GCTTGTCGTGGAAGTTTTCG 

MoLIP2_qRT_F CGTCAATGGTAACAAACTCTGC 

MoLIP2_qRT_R AGGAAAGCAGTCATGGAAGG 



MoLIP3_qRT_F CTTCACCTCTTGACTCAACCG 

MoLIP3_qRT_R ATGGAGGGATAAATGTCGGTG 

NOX3_qRT_F ATCAACACCCAGAGAAACCC 

NOX3_qRT_R GTACACTACATTCGGGTCATCG 

NOX2_qRT_F GAGAGGCAGAAGGAACTTACG 

NOX2_qRT_R TCCTTGACAGCATAGTTGACG 

NOX1_qRT_F ATTGATGGTCCCTATGGTGC 

NOX1_qRT_R ACCAATACCAGTTCCAATGAGG 

MoHPX1_qRT_F GGAAGGACTGGGTCAAGATTC 

MoHPX1_qRT_R TTTCCTGGGCTGTGATCTTG 

MoHPX2_qRT_F TTCACCTTTATCGAGTCGGC 

MoHPX2_qRT_R TGCTCGAAAGGAAGACGTTC 

MoHPX3_qRT_F CGGGAGTGGTTGAAGGTTATT 

MoHPX3_qRT_R CCTGCTCAAACTTGTGGAAAC 

CATA_qRT_F ACTTTAGCAACATCACCTCGG 

CATA_qRT_R GTCGGTATAGAATCTCGTGGC 

CATB_qRT_F CTTTCCTCTCACTTCCTCTTCC 

CATB_qRT_R AGTCAACTAACCCTTGGTGTG 

MoLDS1_qRT_F CTACAACCATCCCTTCAACCC 

MoLDS1_qRT_R GAGTCAAAGATCAGCCCAGG 

MoLDS2_qRT_F CTTTCCCTAACCACTACGCC 

MoLDS2_qRT_R GACCCAGACTCTCCATAATCTTC 

MoPRX1_qRT_F TGGATCAAGGACATCAACGAC 

MoPRX1_qRT_R GCGGATGGTAAAGGCAATTC 

TPX1_qRT_F CCCGTGGAGTGTTCGTTATTG 

TPX2_qRT_R CCTTAGCCTCTTCAACCTTGG 

MoPRX2_qRT_F AGCCACATCCCTTCATACATG 

MoPRX2_qRT_R GCCCAAGCCTTCATAACAAAG 

MoPRX3_qRT_F TTGTCATCGTCAGTGTTCCG 

MoPRX3_qRT_R CTTCTCGACGTAGCTCTTGAG 

MoVPX1_qRT_F TCACTCCATACCTCCCTGAG 

MoVPX1_qRT_R GTTTTCCTGGCGATGCTTG 

CTCTCGGATAAGCAGTGGG MoCMD1_qRT_F

MoCMD1_qRT_R GTGATCTCGACAACCTCACG 

HYR1_qRT_F GACTACAAGGGCAAGGTCG 

HYR1_qRT_R GAAGCCGAGGATGGTAAAGTC
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