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5_ABK62854_Histoplasma_capsulatum
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15_AAB60935_Aedes_aegypti
15_AAB60934_Aedes_aegypti
15_AAA03322_Aedes_atropalpus
15_AAA03323 Anopheles_merus
15_AAN77138_Anthonomus_grandis
15_AAN77139_Anthonomus_grandis
15_ARO13755_Asterias_rubens

15_AAY23288 Blattella_germanica
15_BAB72257 Callosobruchus_chinensis
15_AAA03350_Culex_tarsalis

15_AAF20998 Diabrotica_virgifera_ virgifera
15_AAC35243_Drosophila_ananassae
15_BAB91544_Drosophila_bocki
15_BAA04582_Drosophila_erecta
15_BAB91509 Drosophila_kikkawai
15_BAA95437 Drosophila_leontia
15_BAA95441 Drosophila lini

15_BAA04583 Drosophila mauritiana
15_AAK93479 Drosophila_melanogaster_Amyrel
15_CAA28238_Drosophila_melanogaster
15_AAC46839_Drosophila_pseudoobscura
15_BAA04585_Drosophila_sechellia
15_AAC46463 Drosophila_virilis
15_AAG60011_Drosophila_yakuba
15_CAA76926_Phaedon cochleariae
15_P56634_Tenebrio_molitor
15_AAA03708_Tribolium_castaneum
15_AAF73435_zabrotes_subfasciatus

LTDRFGRTDNSTSATC- - DRAYCGGSWQGVINHLDYIQGM-GFTATWITPVTGQF - DODIYS-LN-SHLGD
MTDRFGRTDNSVTASC- -DRVYCGGTWQGT INQLDY IQGM-GFTATWITPVTEQL— GDGEAYHGYWQQEIYN-VN-NNYGT
IVDRYAL PA--DQTHC DYIQNA-GFTAIWISPVSONY- TADASK-
ITDRFAA ---Q GGSWNTIRENLDYVQONA-GFTAIWISPVNONY IADISQ-:
VI CGGSFQGIIDKLDYIQGM-GFTAIWISPVVEQI - IYT-IN-DNFGT
LTDRFGRADDS - -TSN- - SN--LSNYCGGTYEGI TKHLDY I SGM-GFDAIWISPTPKNS - YQ-LI
LTDRFAKSTDD--TNG- - SN--LSDYCGGTFQGI INHLDY IAGM-GFDAIWISPI. SDFSQ-T
VTI sc- - -TE--DRLYCGGSFQGI INKLDYIKDM-GFTAIWISPVVENI -~ -~ PD IYK-II
VTDRFALDNGGNSPSC- - GQSELNLYCNGTFAGI IDKLDY IQNM-GFTAIWISPVVKNI - - --DGGS- PNGYTPDGSAYHGYWAQDIYE-IN-PHFGG
LTDRFASTN---PKPC— - PE--DREYCGGNWRGI IDKLDYIQGM-GFTATWISPT IKNI T YGEAYHGYWPQDLYT-LN-PHFGT
LI —PD--ANQYC ENKLDY IEDM-GFNAIWISPIDKNI
VTI TADC---L---VS--DRKYC( IDKLDYIQGM-GFTAIWISPVVEQI - IDE-
v - —-N---TG--DRVYCGGTFQGI IDKLDY IQGM-GFTAIWISPVVEQT - IYA-T
ITI GGSWQGT IKHLDY IONM-GFTATWISPIVONT ONTYQ
LI C: TT--AGKYC INNLDYIQDM-GFTAIWITPVTAQW- D---AAI DKDLYS-LN-SKFGT
LTDRIL -C---TN--LNDYCGGT ESKLDYIKGM-GFDAIWI! LDLNT-TI
-C LSNYC LDYIQGH GEDSINITEVVENC I
FEWYL WT SHLKSI-GITGVWE DVGYGVYDMYDLGEFN-QKGT-VR-TKYGT
FYWDAY] LWANLPAMAAPLAER-GITSMWL DVYDFWDLGEFY -QKGT-TA-TRYGS
FEWYLPDI SLANL-GITALWL DVGYGVYDLYDLGEFN-QKGT-VR-TKYGT
FEWYLPD! SSL-GITALWL DVGYGVYDLYDLGEFN-QKGT-VR-TKYGT
QHWKRLONDAEHLSDI -GI TAVWIPPAYKGL -~ - ~S-Q§ === ===-========-=-] DNGYGPYDLYDLGEFQ-QKGT-VR-TKYGT
FEWYA! TD; AEK-GITSVWIPPAYKGT -~ - ~T-QN-—==============-] DVGYGAYDLYDLGEFN-QKGT-VR-TKYGT
FEWHL RDD; TAIWI DVGYGAYDLYDLGEFN-QKGT-VR-TKYGT
QHWKRLONDSAYLAEH-GITAVWIPPA DVGYGAYDLYDLGEFH-QKGT-VR-TKYGT
OQHWKRLONDSAYLAEH-GITAVWIPPAYKGT - DVGYGAYDLYDLGEFH-QKGT-VR-TKYGT
FEWYA! TDAENLAQK-GITSVWIPPAYKGT - DVGYGAYDLYDLGEFN-QKGT-VR-TKYGT
QHWKRLONDSAYLAEH-GITAVWIPPA DVGYGAYDLYDLGEFH-QKGT-VR-TKYGT
FEWHL RDDAANLKSK-GITAVWI DVGYGAYDLYDLGEFN-QKGT-VR-TKYGT
FEWYL SNLKSK-GITAVWI DVGYGAYDLYDLGEFN-QKGT-VR-TKYGT
FEWYL LSST-GITALWIPPAYKGT -~--S§-QA================-] DVGYGAYDLYDLGEFN-QKGT-VR-TKYGT
YEWHL HWNRLHDDAAALSDA-GITAIWI! DVGYGAYDLYDLGEFN-QKGT-VR-TKYGT
FEWYLPD! SSL-GITALWL DVGYGVYDLYDLGEFN-QKGA-VR-TKYGT
FEWDL SSL-GITALWL -—--5-Q! DVGYGVYDLYDLGEFN-QKGT- IR-TKYGT
QHWKRLONDAEHLSDI -GI TAVWIPPAYKGT -~ - ~S-Q§ -~ ====-=========-] DNGYGPYDLYDLGEFQ-QKGT-VR-TKYGT
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FEWYLPDI SSL-GITALWL DVGYGVYDLYDLGEFN-QKGT-VR-TKYGT
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24_AAA51724_Homo_sapiens_pancreatic
24_AAH63129_Homo_sapiens_salivary
24_AAA37221 Mus_musculus
24_AAA37230_Mus_musculus
24_H2NOD4_Oryzias_latipes
24_CAR68065_Pecten_maximus
24_CAR54524_Penaeus_vannamei
24_CAB65552_Penaeus_vannamei
24_AAF65827_Pseudopleuronectes_americanus
24_AAR40725_Rattus_norvegicus
24_AAHB8228 Rattus_norvegicus
24_P83053_Struthio_camelus
24_AAF02828_Sus_scrofa
24_CAC87125_Tetraodon_nigroviridis
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FEWRWTDL, ERFLGPN-GFAGVQISPPSEHIT; IORYQP-ISYN-LC-SRSGS
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32 RDX41646_Polyporus_brumalis
32_0JT13448_Trametes_pubescens
32 PFH45132 Amanita_thiersii

32 KIM377E7 Hebeloma. _cyli

32_PPQ71147 Gymnopilus_dilepis
32_0SD07916_Trametes_coccinea
32_KZW01389_Exidia_glandulosa

32_SJL11930_Armillaria_ostoyae
32_PAV18085_Pyrrhoderma_noxium
32_RPD65356_Lentinus_tigrinus

32_PBK84861_Armillaria_gallica

32_KIK53845_Gymnopus_luxurians

32_PSR82077_Phlebia_centrifuga
32_KIM89391_Piloderma_croceum
32_PIL31175_Ganoderma_sinense

32_KDQ58060_Jaapia_argillacea
32_CEL62905_Rhizoctonia_solani
32_GAT57350_Mycena_chlorophos

32_GAW02849_Lentinula_edodes

32_KDQ58058_Jaapia_argillacea
32_OCH93218_Obba_rivulosa

32_EIW78746_Coniophora_puteana
32_EKM75205_Agaricus_bisporus

32 ni

32 CCAEQDBI Sex:endxpxta indica

32 PIL33242 Ganoderma_sinense

32_KzV75308_Peniophora_sp_CONT

327KDQ08018_Botryobasidium

32_KZW01365_Exidia_glandulosa
32_KDQ58178_Jaapia_argillacea
32_K2zV75307_Peniophora_sp_CONT
32_KIK51212_Gymnopus_luxurians
32_RDX41931_Polyporus_brumalis

32_KIY45802_Fistulina hepatica
32_KIL59382 Amanita muscaria
32 KIY53725_Fistulina_hepatica
32_KIY47132_Fistulina_hepatica
32_RPD55342_Lentinus_tigrinus

32 KZT54766 Calocera_cornea
32 KIY46805 Fistulina _hepatica

32_K2093971_Calocera_viscosa
32 EIM57674 |_Stereum_hirsutum

32_CCA69087_Serendipita_indica
32_CEL62035_Rhizoctonia_solani

32 CEL62036_] Rhizoctonia_solani

32 EIM84100_Stereum hirsutum

32 KDN35973_Rhizoctonia_solani
32_KIY48489 Fistulina hepatica
32 KIY48486_Fistulina hepatica

32_EIM84087_Stereum ] hirsutum

32_EWZ34052_Fusarium oxysporum
32_OBT91518_]

32_GAT55198 Mycena_chlorophos

32_0AV91411 Puccinia_triticina
32_EFP79978_Puccinia_graminis
32 GAT51088_Mycena_chlorophos

32 KNZS4553 Puccinia_sorghi
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TDSL QP-VSYK-IA-GRLGD
u:wxr-rsvcg‘ TDTL QP-VSYR-TA-GRLGD

FEWKYT TSHLGP--GLPYVQ! TSYQP-VSYK- IA-

FERPYAD' TDOL VoV TSYQP-VSYR- IA-GRLGD

FEWDY TSTL I----QGSQ QP-VSYK-IA-GRLGD

TDRL VQVSPPQI 0GGO QP-VSYK-IA-GRLGD

FQWRWKS IAD: RTTL 'QVSPPQEHVVLPAEDY! IODYQP-VSYK-LDQTRRGS

FQWRWKS IAD: RTTL 'QVSPPQEHVVLPAEDY! IODYQP-VSYK-LDQTRRGS
32_BAV60949_Pholiota_microspora FEWTWDS L TNFI VQVSPPQEHT QP-VSYI-L
32_KJA26527_Hypholoma_sublateritium FEWTWDS L TNFI VQVSPPQEHT QP-VSHI-

FQWTWDS IA TNFT VQVSPAQEHT QWWTDYQP-VSYT-LT-SKRGS
32_PPQ83160_Psilocybe_cyanescens VAT TDFT VQVSPPQEHI -~ QWWTDYQP-VSYI-LT-SKRGN
32_KTB32361_Moniliophthora_roreri FEWSWE TNFT QP-VSYT-L
32_KDQ30003_Pleurotus_ostreatus FEWTWE TSFI QP-VSYT-

FEWTWDSVAA- TNFT VQVSPPQETT DQWWTDYQP-VSYI-LT-SKRGN

FEWTWL TNFT VQVSPPQETI----Q DQWWTDYQP-VSYI-LT-SKRGS

FEWNWE RNFT QP-VSYT-L

I TNFI VQVSPPQEHT QP-VSYN-L
32_PBK61492_Armillaria_solidipes FEWTWE TDFI. v T TQWWTDYQP-VTYT-LI-SKRGD
32_ETW76368_Heterobasidion_irregulare FEWTWDS IA TNFL G 1 QWWTDYQP-VSYI-LT-SKRGN
32_RDB27268_Hypsizygus_marmoreus FDWTWDS L TNFI o QP-VSYT-L

FEWNWDS L TNFI QP-VSYN-L

FEWTWE TNFT QP-VSYI-L

FEWSWDSVAA- TNFT QWWTDYQP-VSYT-LT-SKRGN
32_EIW55835_Trametes_versicolor FEWTWE TNFT DQWWTDYQP-VSYI-LT-SKRGS

FEWTWE TDET vQ QP-VTYT-LI-SKRGD

FEWSWDS L TNFI TQASPAQETT QP-VSYI-L

FEWTWDSVAA- TNFT VQVSPPQETI----T DQWWTDYQP-VSYI-LT-SKRGN

FEWTWDS I TDFT Vg I----T: TQWWTDYQP-VTYT-LT-SKRGD
32_KLO18298_Schizopora_paradoxa FEWNWDS L TSFI VQASPAQEHT QP-VSYI-L
32_PPR08271_Panaeolus_cyanescens FEWNWL SAFT VQVSPPQEHT QP-VSYN-T!

FEWTWDS IA TNFL VQTSPPQEHI - TQWWTDYQP-VSYI-LT-SKRGD
32_KIJ56431_Sphaerobolus_stellatus FEWTWDSVAA- TNFT VQVSPPQEHI - QWWTDYQP-VSYI-LT-SKRGN
32_EJD07843_Fomitiporia_ mediterranea FEWTWDS L CASFI! TQASPAQ QP-VSYI-L
32_EPQ53992_Gloeophyllum_ trabeum FI TNFL VQASPAQEHT QP-VSYT-L
32_KIP11288_Phlebiopsis_gigantea FEWTWDS IA TAFL TQWWTDYQP-VSYI-LT-SKRGD
32_KIY62009_Cylindrobasidium_torrendii FEWTWDS IA TNFI vQ! T QWWTDYQP-VSYQ-LI-SKRGN
32_KIJ69360_Hydnomerulius_pinastri FEWDWDS I TNFI( )P-VSYT-L
32_K2ZT20455_Neolentinus_lepideus FEWDWDS I TSFL )P-VSYT-L
32_EGN97351_Serpula_lacrymans_var_lacrymans  FEWSWDSIAL- TQF I TQWHTDYQP-VSYT-LT-SKRGN
32_KDQ06010_Botryobasidium botryosum FDWNWDS A SAFIGPA QWWTDYQP-VSYN-LN-SKRGN
32_PPR00074_Panaeolus_cyanescens FGWNWDS L TNFI )P-VSYQ-
32_EKM53319_] . carnosa FEWTWE YNFI )P-VSYT-L
32_TBU45601_Dichomitus_squalens FEWTWE TNFT DQWWTDYQP-VSYI-LT-SKRGN

FEWTWDSVAA- TNFLGPA TQRWIDYQP-VSYT-LT-SKRGD

FEWTWE TNFI )P-VSYI-

FEWTWE TDF I )P-VSYI-L
32_KIY70325_Cylindrobasidium_torrendii FEWTWDS I TDFI )P-VSYQ-LI-SKRGT

FEWTWDSVAA- TNSLGPA vgv rnQEEI—— QWWTDYQP-VSYI-LT-SKRGD

FEWSWDSIA TNFI QWWTDYQP-VSYT-LT-SKRGN

TNFI qusprEux )P-VSYI-L
32_KIM25608_Serendipita_vermifera FEWTWDS I TNFI --0 )P-VSYT-L

FEWTWDSIAT TDFLGPA »IQTSPPQEEI————T TEWWTDYQP-VSYI-LT-SKRGD
32_TCD63303_Steccherinum_ochraceum FEWTWDS IA TEFL 0! TDYQP-VSYT-LT-SKRGN
32_KzP22139_Fibularhizoctonia_sp_CBS_109695  FQ TAFL VQVSPPQEST IDYQP-VSYT-LT-SQHGN
32_KII90441_Plicaturopsis_crispa TNFI VQVSPPQEAT )P-VSYT-LT-SKYGD

FEWSWDSIGT TSSLGPA 0! TGPPSSL-LIPR TQWWTDYQP-VSYI-LT-SKRGN

A EAFLGPT-GYGFVQASPAQ QWWTDYQP-VSYI-LT-SKRGD
32_EMD36390_Gelatoporia_: ispora I EAFL VQASPAQ )P-VSYI-L

FEWNWDS I TNFI VQVSPPQEAI----Q )P-VSYN-T
32_KII86244_Plicaturopsis_crispa FEWSWDSVAA- TNFI v DQWWTDYQP-VSYT-LT-SKRGN

FEWNWDSVAA- RNFI! QWWTDYQP-VSYT-LT-SKRGN
32_KZT36083_ Slstotremastzum suecicum FOWSWAST, TSFI )P-VSYI-IE-SKRGT

TSFI )P-VSYI-IE-SKRGT
32_EFT98134_ Scmzophyuum commune FEWNWDSIAQ: TDFT VQVSPPQETT DQWWTDYQP-VSYI-LO-GKRGD
32_BBC62173_Tricholoma_matsutake FEWAWDSVAL- TSFI VQVSPPQE T QWWTDYQA-VSYI-LT-SKRGD

TTFI I DP-VSYI-L
32 EF198135_Schizophyllum_commune TNF‘ )P-VSYN-
32_KII85613 Plicaturopsis_crispa FQWDWVSLAQ- PWYTDYQP-VTYN-IT-SKRGT
32_EIN11730_Punctularia_strigosozonata FEWTWDS IA TAYLGPT GYGYVQTSPPQEHI - DQWWTDYQP-VSYT-LT-SKRGT

FEWSWDS L VQVNPPQEHI - >SWWTDYQA-VSYQ-LT-SKHGN
32 K2zT18190_Neolentinus_lepideus FEWTWDSIAL "vsr' VQTSPPQI >QWWTDYQP-VSYI-LT-SKRGN

FQWSWDS L TNFL VQTSPPQETI -~~~ QA-VSYK-LQ-NNHGN
32_KII86838_Plicaturopsis_crispa F A TNFLGPA I JWWTDYQP-VSYN-IT-SKRGN

F KNI VQVSPPQEHI ----Q JWWTDYQP-VSYT-LN-SKRGN
32_KIY73061_Cylindrobasidium_| torrendii FEWTWDS L TDFI I >QWWTDYQP-VSYN-IA-SKRGT

FGWNWDSIAQ: TQFL VQISPPQETV----TGDQ QP-VSYN-LQ-GKRGD

FQWSWDST, TNFLGPA 0! 0GPQ QP-VSYQ-T

FQWSWDST, ECTNFLGPA VQTSPPQETT QWWVDYQP-VSYT-IQ-NNHGN

FQWSWDS L TGFL VQASPAQEHI----T DTWWTDYQP-VSYN-LT-SKRGD

FEWNWE ONFI VQUNPPQEST >QWWTDYQA-VSYQ-LT-SKHGN
32_TBU29254_Dichomitus_squalens FQWNWDST. TNF VQVNPPQEHI ----Q >SWWIDYQA-VSYQ-LT-SKHGN

A TAFIGPA-GYEYVQVSPAQEST -~ --TGTQ DA-VSYI-L!

FEWNWDSVAD OKF' VQVSPPQI 'SYQP-VSYK-IY-SKRGN

TNFI VQGITTMESI ----QG] A-VSYT-L

FQWSWTSIAQ TNFLGPA vQ T QP-VSYN-LT-SKHGT

FEWNWDSVAA- ONFI! VQVNPPQEST DQWWTDYQA-VSYQ-LT-SKHGN
32_TCD61445_Steccherinum_ochraceum FQWNY; TEFT vQ I V-VSYT-L
32_KIM25602_Serendipita_vermifera 120 TDFL VQTSPPQEHI -~ "AYQP-VSYN-IA-SNKGT
32_EJD37603_Auricularia_subglabra FGHNWDSIAQ: TQFLGPA-GYGAIQISPPQET QP-VSYK-LE-GKRGT

FEWNWDSVAQ CAEF" VQVSPPQEHT QP-VSYN-T

FEWNWE KNF I QP-VSYK-LQ-SKRGS
32_PPQ69654_Psilocybe_cyanescens FEWTWE TNFI )P-VSYT-L

B < FEWNWDNIAQ VEF I VQASPPQE JWWTDY(
32_KZP07860_Fibularhizoctonia_sp_CBS_109695  FQI TTFI m,NSPAQESI————QGAQ P-VSYI-ID-NKLGT
32_PVG03687_Serendipita_vermifera FEWSWDSIAQ TDFL QGKLNLFLSLPRLLMLROEVNGGQ- - - -HIRFDASQP-VSYA-IV-SNRGN

FEWPWTS L, TDYL( I TGTQ DYQP-VSYT-LT-SRRGT

T CVAFLGPA T QP-TSYD-LV-SNRGT

T CVQFLGPA VQVNPPQEHL QV-VSYQ-LO-SKRGS
32_EIN05398_Punctularia_strigosozonata FOWNWDSIAQ: TQYLGPA-GYEWVOT! >SWWIDYQV-VSYT-LT-SKRGN
32_EJU02896_Dacryopinax_primogenitus FEWDWE GAFI VQVSPPQI II-SKRGN
32_KI030302_Tulasnella_calospora FQWNWDS I TQFT VQVSPPQEHI -~ )P-TSYQ-

A EQFLGPA VQVNPPQEHL OA-VSYQ-LO-SKRGS
32_KI024533_Tulasnella_calospora FQWNWD. CA-WL vQ! QV-VSYK-LO-SKRGN

TDFI OK-VSNQ-LI-SKRGS

FGWSWDST; TDF I Q! QP-VSYI-LT-SKRGD

FQWSWDSVAA- TNFI DYQS-ISYK-LI-NRHGD

FOI TNFI DYQS-VSYT-IK-NKHGD
32_KZP26813_Fibularhizoctonia_sp_CBS_109695 TQF I vQ! QV-VSYE-LT-SKRGT
32_KDQ32476_Pleurotus_ostreatus FOI EHFI( QP-VSYK-I

FQWNWD. TEFIGPA-GYSY FDYQT-VSYN-LD-SRRGN
32_KDQ32475_Pleurotus_ostreatus FQWDWDS I CAEFT Q! DYQP-VSYK-IA-LKHGN
32_EAQ88347_Chaetomium_globosum FEWNYE STL I QP-VSYK-IA-GRLGN
32_ORY89754_L idium _creatinivorum FEYSWE TEWLGPQ-GFGYAQISPPQESI - TDYQP-ISYN-LV-SKRGN

FEWNFT NNTT vQ QP-VSYR-TA-GRLGN

TNTI vQ! QP-VSYK-IA-GRLGD
32_KEY73157_ Stachybotxys chartarum TNTL QP-VSYR-IA-GRLGD
32_0BT62577_Pseudogymnoascus_sp_23342_ FEWNF TNTI( QP-VSYK-IA-GRLGD
32_EON97874_Phaeoacremonium_minimum FEWNET TQTL vQ QP-VSYQ-TA-GRLGN

FEWPWD. TSFI VQVSPPQEHT DYQP-VSYN-LT-SKRGT
32_OAG04271_Paraphaeosphaeria_sporulosa FKSNYE ARTL I----QGSQ QP-VSYK-LA-GRLGD
32_EGG02960_Melampsora_larici_populina FQWPHID' ESHL QVSPPQEHT QP-VSYI-LN
32_EGG02993 Melampsora_larici_populina FQWSHVD' ESHLGPA-GYRWAQVSPPQEHT DYQP-VSYN-LY-SKRGT

FQWRYPD! ETFLGPN-GYRFVQVSPPQEHT 0 DYQP-VSYR-IG-SKRGS

FQWRYSDVGD: EAFLGPN-GYRYVQVSPPHEHT DYQP-VSYR-IG-SKRGS

F TQYLAPF-GYGY = QP-VSYV-LT-SKRGT
32_KNE94052_Puccinia_striiformis FQWRYSD! EAFL VQISPPHEHI QP-VSYR~-

FQWRYSDVAL- QHFLGPN-GYRYVQISPPHEHI -~ - -QGPQ DYQ R-IA-SKRGT

IDKLDYIKAL-GFSALWITP DYDFHGYHGWDFQR-VD-PRLET

LTARF oL NKLDY IKGL-GFSAVWITP! > YDYHGYHGYDFYK-VD-PRLES

MTARF IDDSKA- IDKLDYIKAL-GFTAIWITP HALNFDR-VD-PRLET

42_AWA81565_Pecoramyces_ruminatium



1_AAA85446_Paenibacillus_polymyxa
1_CAA49465_Thermoactinomyces_vulgaris
1_BAD06003_Aspergillus_awamori
1_BAD06002_Aspergillus_awamori

1 AAF14264_Aspergillus_flavus
1_BAD01051_Aspergillus_kawachii
1_BAA22993 Aspergillus_kawachii
1_EAR64850_Aspergillus_nidulans
1_AAF17100_Aspergillus_nidulans
1_P56271_Aspergillus_niger
1_CAK44871_Aspergillus_niger
1_CAK40249_Aspergillus_niger
1_CAK41088_Aspergillus_niger
1_CAA31218_Aspergillus_oryzae
1_BAR01255_Aspergillus_shirousami
1_AEB80431_Aspergillus_tubingensis
1_BAA12010_Cryptococcus_sp_S_2
1_ABG48762_Fusicoccum _sp_BCCA124
1_AR012212_Lipomyces_kononenkoae
1_AAC49622_Lipomyces_spencermartinsiae
1_AAN75021_Lipomyces_starkeyi
1_AFD54462_Malbranchea_cinnamomea
1_ABF72529_Ophiostoma_floccosum
1_EPS26265_Penicillium oxalicum
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1_AB042285_] e_chry: ium
1_BAW15173_Pholiota microspora
1_BAF98616_Pichia_burtonii
1_AGJ52081_Rhizomucor_pusillus
1_ADL28123_Rhizopus_oryzae
1_ADD80242_Saccharomycopsis_fibuligera
1_ABS76467_Saitozyma_flava
1_CAB11471_Schizosaccharomyces_pombe
1_CAB40006_Schizosaccharomyces_pombe
1_CAR34162 iomyces_occidentali

1_CAA51912_Schwanniomyces_occidentalis
1_ACN82436_Sclerotinia_sclerotiorum
1_CAR03110_Thermomyces_lanuginosus
1_BAG69580_Trichoderma_viride
1_CAJ21046_Valsaria_rubricosa
5_AWX66236_Alicyclobacillus_sp_18711
5_AAQ01675_Alkalimonas_amylolytica
5_CAL14744_Anoxybacillus_flavithermus
5_AEW07376_Bacillus_acidicola
5_AAA22191 Bacillus_amyloliquefaciens
5_ABY86223 Bacillus_cereus
5_CAD26699_Bacillus_halmapalus
5_AAA22226 Bacillus_licheniformis
5_AEM05860_Bacillus_licheniformis
5_AAK00598_Bacillus_megaterium
5_AGN35141 Bacillus_paralicheniformis
5_AAR68734_Bacillus_sp

5_AAA22231 Bacillus_sp_707
5_BAF03567_Bacillus_sp_JAMB_204
5_CAC39917_Bacillus_sp_KSM K38
5_AAB18785_Bacillus_sp MK 716
5_AAA63900_Bacillus_sp_TS_23
5_ABW87262_Bacillus_sp_YX_¥X1
5_AAF00567_Cytophaga_sp
5_AAC74994_Escherichia_coli
5_AFZ41193_Exiguobacterium_sp_DAUS
5_AAA22235_Geobacillus_stearothermophilus
5_ABX83871_Geobacillus_thermodenitrificans
5_AFC87833_Geobacillus_thermoleovorans
5_ACL70573_Halothermothrix_orenii
5_CAQ30277_Nostoc_sp_PCC_7119
5_AAA27110_Salmonella_typhimurium
5_BAA24178_Streptococcus_equinus
5_AAA97431_Streptococcus_equinus
5_AAN59233_Streptococcus_mutans
5_CCD30600_uncultured bacterium
5_ALP73597 Vibrio_alginolyticus
5_ABK62854_Histoplasma_capsulatum
5_ABS11196_Paracoccidioides_brasiliensis
5_BAW15172_Pholiota_microspora
15_AAB60935_Aedes_aegypti
15_AAB60934_Aedes_aegypti
15_AAA03322_Aedes_atropalpus
15_AAA03323_Anopheles_merus
15_AAN77138_Anthonomus_grandis
15_AAN77139_Anthonomus_grandis
15_AAO13755_Asterias_rubens
15_AAY23288 Blattella germanica
15_BAB72257 Callosobruchus_chinensis
15_AAA03350 Culex tarsalis
15_AAF20998 Diabrotica virgifera virgifera
15_AAC35243 Drosophila_ananassae
15_BAB91544_Drosophila_bocki
15_BAA04582 Drosophila_erecta
15_BAB91509_Drosophila_kikkawai
15_BAA95437 Drosophila_leontia
15_BAA95441 Drosophila lini
15_BAA04583 Drosophila mauritiana
15_AAK93479_Drosophila_melanogaster_Amyrel
15_CAA28238_Drosophila_melanogaster
15_AAC46839_Drosophila_pseudoobscura
15_BAA04585 Drosophila_sechellia
15_AAC46463_Drosophila_virilis
15_AAG60011_Drosophila_yakuba
15_CAA76926_Phaedon_cochleariae
15_P56634_Tenebrio_molitor
15_AAA03708_Tribolium_castaneum
15_AAF73435_zabrotes_subfasciatus
24_ABL09312_Acarus_siro
24_BAB85635_Anguilla_japonica
24_AAL37207_Crassostrea_gigas
24_AAL37183_Crassostrea_gigas
24_AAD38942 Dermatophagoides_pteronyssinus
24_AAD38943_Euroglyphus_maynei
24_AAC60246_Gallus_gallus
24_ABO26610_Haliotis_discus_discus
24_BAM74656_Haliotis_discus_hannai
24_AMA51724_Homo_sapiens_pancreatic
24_ARH63129_Homo_sapiens_salivary
24_AAA37221 Mus_musculus
24_AAA37230_Mus_musculus
24_H2NOD4_Oryzias_latipes
24_CAA68065_Pecten_maximus
24_CAA54524_Penaeus_vannamei
24_CAB65552_Penaeus_vannamei
24_AAF65827_Pseudopleuronectes_americanus
24_AAA40725_Rattus_norvegicus
24_AAH88228 Rattus_norvegicus
24_P83053_Struthio_camelus
24_AAF02828_Sus_scrofa
24_CAC87125_Tetraodon_nigroviridis
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32_BAV60949_Pholiota_microspora

CSR-I
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RT-AFKNMIDTC

RA-DFIDMVNTCREAGVKIYV

RA- DFIDMVNTCREAGVKIY‘

RS-QLONMINTC

32_KJA26527_Hypholoma_sublateritium RA-QFANMITTC 1

32 K.DR78015 Galerina_marginata RS-QFQONMI SAC] KVT T

32 PPQ83160 )_Psilocybe_cyanescens RA- QFQN'MVTVCHTAGVKVI‘

32_KTB32361_Moniliophthora roreri RQ-QFQONMVSAC

32_KDQ30003_Pleurotus_ostreatus RS-QFANMV 1

32_RDX41646_Polyporus_brumalis RD-QFASMISTC T

32_0JT13448_Trametes_pubescens RT-SFANMITTC T 'GIL.
32_PFH45132_Amanita_thiersii RS-QFQSMVSACHSVGVGVL

32_KIM37787_Hebeloma_cylindrosporum RS-QFQNMISTC 1

32 PBK61492 Armillaria_solidipes RD-EFANMITTC IA 1) IGVASD---T,
32_ETW76368_Heterobasidion_irregulare RS-QYKNMIDTC 1A T

32_RDB27268_Hypsizygus_marmoreus RG-QFQKMISAC 1. TFNHMAGID!

32_PPQ71147 Gymnopilus_dilepis RS-QFKNMIDTC T I P
32_0SD07916_Trametes_coccinea RT-QFANMISTC L I

32 KZW01389 Exidia glandulosa RS-QFANMISTC T GI

32 EIW55835 Trametes_versicolor RT-SFANMITTC T I 'GIL,
32_SJL11930_Armillaria_ostoyae RD-EFANMITTC TAGL TATEKPVDTI GVASD-—-T.
32 PAVlEOES _Pyrrhoderma_noxium RS-QYQNMINTC I I

32_RPD65356_Lent1nus_t1gxlnus RD- QFASMISTCH%GVGVI ———————— I 'GIL,
32_PBK84861_Armillaria_gallica RD-EFANMITTC e 'GVAGD---T:
32_KLO18298_Schizopora_paradoxa RA-QYQONMINTC 1 I

32 PFR05271 Panaeolus_cyanescens RS-QFEKMV. L I

32 KIK53845 _Gymnopus_luxurians RA—QFQNMIQI'CHTAGVLVI‘ ‘L] T
32 KIJ56431 ._Sphaerobolus_stellatus RQ-QFSNMISTC 'L

32 EJ‘DO7E43 3_Fomitiporia mediterranea RD-QYTNMINTC I I

32_EPQ53992_Gloeophyllum_trabeum RQ-QYONMVTTC T I

32_KIP11288_ Phlebiopsis_gigantea RA-QYANMITTC TA----------—mm———o TI! T
32_KIY62009_Cylindrobasidium_torrendii RA-QFANMITTC IA TI:

32_KIJ69360_Hydnomerulius_pinastri RT-QYANMIQTC T I IAGD---S
32_K2T20455_Neolentinus_lepideus ET-QYQNMIKTCHAAGVKI L

32 EGN97351 ._Serpula_lacrymans_var_lacrymans RA-QYQSMIQTC GVGIIA TIFNHMTG 'GIAGT---Q
32 KDQOSOIO )_Botryobasidium botryosum RQ-QFANMI SACI IV--—--mmmmmmm oo 28 T!
32_PPR0O0074_Panaeolus_cyanescens RA-C RAAGVSII: IWNHMAGI
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1_CAA31218_Aspergillus_oryzae
1_BAR01255_Aspergillus_shirousami
1_AEB80431_Aspergillus_tubingensis
1_BAA12010_Cryptococcus_sp_S_2
1_ABG48762_Fusicoccum _sp_BCCA124
1_AR012212_Lipomyces_kononenkoae
1_AAC49622_Lipomyces_spencermartinsiae
1_AAN75021_Lipomyces_starkeyi
1_AFD54462_Malbranchea_cinnamomea
1_ABF72529_Ophiostoma_floccosum
1_EPS26265_Penicillium oxalicum
1_AB042285_] e_chry:
1_BAW15173_Pholiota microspora
1_BAF98616_Pichia_burtonii
1_AGJ52081_Rhizomucor_pusillus
1_ADL28123_Rhizopus_oryzae
1_ADD80242_Saccharomycopsis_fibuligera
1_ABS76467_Saitozyma_flava
1_CAB11471_Schizosaccharomyces_pombe
1_CAB40006, _Schizosaccharomyces_pombe
1_CAA34162_ iomyces_occidentali
1_CAA51912_Schwanniomyces_occidentalis
1_ACN82436_Sclerotinia_sclerotiorum
1_CAR03110_Thermomyces_lanuginosus
1_BAG69580_Trichoderma_viride
1_CAJ21046_Valsaria_rubricosa
5_AWX66236_Alicyclobacillus_sp 18711
5_AAQ01675_Alkalimonas_amylolytica
5_CAL14744_Anoxybacillus_flavithermus
5_AEW07376_Bacillus_acidicola
s_amyloliquefaciens
s_cereus
5_CAD26699_Bacillus_halmapalus
5_AAA22226_Bacillus_licheniformis
5_AEM05860_Bacillus_licheniformis
s_megaterium
5_AGN35141 Bacillus_paralicheniformis
5_AAR68734_Bacillus_sp
5_AAA22231_Bacillus, _sp_ 707

@

57CAC39917 Bacillus sp KSM K38
5_AAB18785_Bacillus_sp_MK_716
5_AAR63
5_ABW87262_Bacillus_sp_YX_¥X1
5_AAF00567_Cytophaga_sp
5_AAC74994_Escherichia_coli

5_AFz41193 Exlg\]nbacterlL'\ sp_DAUS5
5_AAA22235_Geobacillus_stearothermophilus
5_ABX83871_Geobacillus_
5_AFC87833_Geobacillus
5_ACL70573_Halothermothrix_orenii
5_CAQ30277_Nostoc_sp_PCC_7119
5_AAA27110_Salmonella_typhimurium
5_BAA24178_Streptococcus_equinus
5_AAA97431_Streptococcu:
5_AAN59233_
5_CCD30600_uncultured bacterium

5_ALP73597 Vibrio_alginolyticus

5_ABK62854 Histoplasma_capsulatum
5_ABS11196_Paracoccidioides_brasiliensis
5_BAW15172_Pholiota microspora
15_AAB60935_Aedes_aegypti
15_AAB60934_Aedes_aegypti
15_ARA03322_Aedes_atropalpus
15_AAA03323_Anopheles_merus
15_AAN77138_Anthonomus_grandis
15_AAN77139_Anthonomus_grandis
15_ARO13755_Asterias_rubens

15_AAY23288 Blattella germanica
15_BAB72257_Calloscbruchus_chinensis
15_AAA03350_Culex_tarsalis
15_AAF20998_Diabrotica virgifera virgifera
15_AAC35243 Drosophila_ananassae
15_BAB91544_Drosophila_bocki
15_BAA04582_Drosophila_erecta
15_BAB91509_Drosophila_kikkawai
15_BAA95437_Drosophila_leontia

15_BAA95441 Drosophila_lini
15_BAA04583_Drosophila mauritiana
15_AAK93479_Drosophila melanogaster_ Amyrel
15_CAA28238_Drosophila melanogaster
15_AAC46839_Drosophila_pseudoobscura
15_BAA04585_Drosophila_sechellia
15_AAC46463_Drosophila virilis
15_AAG60011_Drosophila_yakuba
15_CAA76926_Phaedon_cochleariae
15_P56634_Tenebrio_molitor
15_AAA03708_Tribolium castaneum
15_AAF73435_zabrotes_subfasciatus
24_ABL09312_Acarus_siro
24_BAB85635_Anguilla_japonica

24_AAL37207 Crassostrea_gigas
24_AAL37183 Crassostrea_gigas

24_AAD38942 Dermatophagoides_pteronyssinus
24_AAD38943_Euroglyphus_maynei
24_AAC60246_Gallus_gallus
24_AB026610_Haliotis_discus_discus
24_BAM74656_Haliotis_discus_hannai
24_AAA51724_Homo_sapiens_pancreatic
24_AAH63129_Homo_sapiens_salivary
24_AAA37221 Mus_musculus
24_AAA37230_Mus_musculus
24_H2NOD4_Oryzias_latipes
24_CAR68065_Pecten_maximus
24_CAA54524_Penaeus_vannamei
24_CAB65552_Penaeus_vannamei
24_AAF65827_Pseudopleuronectes_americanus
24_AAR40725_Rattus_norvegicus
24_AAHB8228 Rattus_norvegicus
24_P83053_Struthio_camelus
24_AAF02828_Sus_scrofa
24_CAC87125_Tetraodon_nigroviridis

equinus
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RNCKLVGLNDLNQGT-DYVRGKT ATFDSLDNLNTDF-FKAGARP : IFQVIDL-GG-EA-
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ONCRLTSLODLDTSQ-EYVQDKLADYMNRLL-DLG IATA-D! ATKAKL I FEQEV: IQPSNY
RQCQLVGLPDLNTSD-PTVQSRIADYLDTLA-ALGVGE DI TLAQY AFQLVIDL ISATEYQG---TA
QECDLVGLADLDTGA-DYVQSRLADYLDDLS-SL DIVQIZVI] TQPEEY'
OECNLVNLS! DOKIADYLNKLI-DI QLI IVQRVI: 1 YG
ONCELVGLADLDTAS-NYVONTTAAY INDLQ-AT VFQVIDQ YLS---TG
ONCDLVGLNDLKTSS-EYVRQKTADYMNDAT P IFQEV: Y---1G
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32_BAV60949_Pholiota microspora
32 KJA26527_Hypholoma_sublateritium
32_KDR78015_Galerina marginata
32_PPO83160_Psilocybe_cyanescens
32_KTB32361_Moniliophthora roreri
32_KDQ30003_Pleurotus_ostreatus
32_RDX41646_Polyporus_brumalis
32_0JT13448_Trametes_pubescens
32_PFH45132_Amanita thiersii
32_KIM37787_Hebeloma_cylindrosporum
32_PBK61492_Armillaria_solidipes
32_ETW76368_Heterobasidion_irregulare
32_RDB27268_Hypsizygus_marmoreus
32_PPQ71147 Gymnopilus_dilepis
32_0SD07916_Trametes_coccinea
32_KZW01389_Exidia_glandulosa
32_EIW55835_Trametes_versicolor
32_SJL11930_Armillaria_ostoyae
32_PAV18085_Pyrrhoderma_noxium
32_RPD65356_Lentinus_tigrinus
32_PBK84861_Armillaria_gallica
32_KLO18298_Schizopora_paradoxa
32_PPRO8271_Panaeolus_cyanescens
32_KIK53845_Gymnopus_luxurians
32_KIJ56431_Sphaerobolus_stellatus
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'AVKHI PAA-DL IKSRL WKQBVIY- Q
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IPAAKHIDAA-DL IKSRLTN WKQLVIY: 'QPTEYTG:
JIQGOI 10 QPEEYT!
T IKSRL WKQVIY-

AATHIPAE-DL

32 EJ‘DO7E43 3_Fomitiporia medi
32_EPQ53992_Gloeophyllum_trabeum
32_KIP11288_Phlebiopsis_gigantea
32_KIY62009_Cylindrobasidium_torrendii
32 KIJ69360 )_Hydnomerulius_pinastri

32 KZT20455 Neolentinus_lepideus
32_EGN97351_Serpula lacrymans_var_lacrymans
32_KDQ06010_Botryobasidium botryosum
32_PPRO0074_Panaeolus_cyanescens

32_] "EKM53319 ]
32_TBU45601_Dichomitus_squalens
32_PSR82077_Phlebia_centrifuga
32_KIMB9391 Piloderma_croceum
32_PIL31175_Ganoderma_sinense
32_KIY70325_Cylindrobasidium_torrendii
32_KDQ58060_Jaapia_argillacea
32_CEL62905_Rhizoctonia_solani
32_GAT57350_Mycena_chlorophos
32_KIM25608_Serendipita_vermifera
32_GAW02849_Lentinula_edodes
32_TCD63303_Steccherinum_ochraceum

32 KZP22139 Fibularhizoctonia ._sp_CBS_109695
32_KII90441_Plicaturopsis_crispa
32_KDQ58058_Jaapia_argillacea
32_OCH93218_Obba_rivulosa

32 EM‘D36390 Gelatopuzxa subvermispora
32 EIW7B746 _Coniophora_puteana

32 KIIB6244_Plicaturopsis_crispa

32 EKM75205_Agaricus_bisporus

32 KZT36083 Slstotremastrum suecicum
32 ni
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32_EFT98134_ Scmzophyuum commune
32_BBC62173_Tricholoma_matsutake
32_CCA69081_Serendipita_indica

32_EFI98135_Schizophyllum commune
32_KII85613 Plicaturopsis_crispa
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32_EIN11730_Punctularia_stri ta
32_PIL33242_Ganoderma_sinense
32_KZT18190 Neolentinus_lepideus
32_KzV75308_Peniophora_sp_CONT
32_KII86838_Plicaturopsis_crispa

QTCELDNLADLATET-DHVRQTLAAYGNDLL-SLGVSGL
QTCELAGLADLATET-EYVRSRLAQFGNDLL-SLDVDGL
QTCQLDNLADLATDT-EYVRARLAAYANDLL-FLGVDGM
QTCQLSNLADLDTGA-EYPRSRLAEYVNDLL-SLGVDGL

32_KDQ08018_Botry idium
32 KIY73061 Cylindrobasidimm_torrendii
32_KZW01365_Exidia_glandulosa
32_KDQ58178_Jaapia_argillacea
32_K2V75307_Peniophora_sp_CONT
32_KIK51212_Gymnopus_luxurians
32_RDX41931_Polyporus_brumalis
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1 CAA34162

5_ABY86223 Bacillus_cereus

5_AAR68734_Bacillus_sp
5_AAA22231 Bacillus_sp_707

5_AAA63900_Bacillus_sp_TS_23

5_AAF00567_Cytophaga_sp
5_AAC74994_Escherichia_coli

15_AAB60935_Aedes_aegypti
15_AAB60934_Aedes_aegypti
15_ARA03322_Aedes_atropalpus
15_AAA03323_Anopheles_merus

15_AAO13755_Asterias_rubens

15 AAAO3350 Culex_ tarsalis

15_BAB91544_Drosophila_bocki

15 BAA95441 _Drosophila_lini

15 AAC4 6839_Drosophila

15_P56634_Tenebrio_molitor

24_ABL09312_Acarus_siro

24 AAC60246 Gallus_gallus

24_AAA37221 Mus_musculus
24_AAA37230_Mus_musculus
24_H2NOD4_Oryzias_latipes
24_CAR68065_Pecten_maximus
24_CAA54524_Penaeus_vannamei
24_CAB65552_Penaeus_vannamei

24 983053 Struth].o camelus
24 AAFOZBZB Sus_: scrofa

CSR-IV CSR-VIT
1_AAAB5446_Paenibacillus_polymyxa DR--YY FI --KRFLNDASGK KAALGF--TL-TSR-GIPIT
1_CAA49465_Thermoactinomyces_vulgaris Y- QDY--RY FI PRFLNEASGKPGASWDKWPQLKAALGF - -MF-TTR-GIPIL
1_BAD06003_Aspergillus_awamori IK: PRFASYT:! YSQAKNVLSY--IF-LSD-GIPIV
1_BAD06002_Aspergillus_awamori T IALAKNVAAF--II-LND-GIPII
1_AAF14264_Aspergillus_flavus T PRFASY' IALAKNVAAF--II-LND-GIPII
1_BAD01051_Aspergillus_kawachii INT- PRFASYTN TALAKNVAAF--II-LND-GIPII
1_BAA22993_Aspergillus_kawachii IK: PRFASYT:! YSQAKNVLSY-- IF-LSD-GIPIV
1_EAR64850_Aspergillus_nidulans T PRFASYTD! ISLAKNVAAF--VI-LSD-GIPII
1_AAF17100_Aspergillus_nidulans T PRFPNY' LAF--LF-LTD-GIPIV

IK: PRFAKYT:! YSQAKNVLSY--IF-LSD-GIPIV
INT- PRFASYTN TALAK
QvQ! DVTALSSFSE
I IE!
1_CAA31218_Aspergillus_oryzae INT- DSTLLGTFVE PRFASYTN TALAKNVAAF--II-LND-GIPII
1_BAR01255_Aspergillus_shirousami INT- PRFASYTN TALAKNVAAF--II-LND-GIPII
1_AEB80431_Aspergillus_tubingensis T PRFASY' YSQAKNVLSY -~ IF-LSD-GIPIV
1_BAA12010_Cryptococcus_sp_S_2 PRFPSQ LTRAQNAIAF--TM-LOD-GIPIT
1_ABG48762_Fusicoccum _sp_BCCA124 INT- TRFAALT: LSQAKNVIAF--TL-LAD-GVPIL
1_AR012212_Lipomyces_kononenkoae IVK: PRFASYL --LF-FVS-GIPVI
1_AAC49622_Lipomyces_spencermartinsiae ID! PRFPSY' IKNAIAF--TI-LSD-GIPII
1_AAN75021_Lipomyces_starkeyi ID! PRFPSY' IKNAIAF--TM-LSD-GIPII
1_AFD54462_Malbranchea_cinnamomea T PRFASYTQ LALAKNVLAF--TI-LFD-GIPIV
1_ABF72529_Ophiostoma_floccosum IK: PRFASYT:! YSLAQNAISF--LF-FSD-GIPIV
1_EPS26265_Penicillium oxalicum T PRFASY' YSQAKNVISF-- IF-LSD-GIPIV
e_chry ium TAQ PRWHNL POSLWNAMVF D-GIPIM
1_BAW15173_Pholiota mcrospora B ~-TF-MSD-GIPIV
ID! IRLGSTIKD LIKNAIAF--TI-LGD-GIPII
1_AGJ52081_Rhizomucor_pusillus PRFLNSC KAL[KNALTY--VL-LGE-GIPIV
SDI PRLL AY--SF-MVQ-GIPVL
1_ADD80242_Saccharomycopsis_fibuligera T ISNAIAF--VL-LGD-GIPVI
I PRFPSQT LTRAQNAIAF--TM-LQD-GIPIT
1_CAB11471_Schizosaccharomyces_pombe LAAL YTVLKNAMTL--NL-MSD-GIPIV
1_CAB40006_Schizosaccharomyces_pombe YOI YRFPYY DSQIMGALSF--VL-IWD-GIPST
iomyces_occidentali T VRFPSV IKNDMAF--II-LGD-GIPII
1_CAA51912_Schwanniomyces_occidentalis T PRLPSYT:! LIKNATAF--NL-MSD-GIPII
1_ACN82436_Sclerotinia_sclerotiorum INT- PSYT
1_CAR03110_Thermomyces_lanuginosus IT! D!
1_BAG69580_Trichoderma_viride PRFL
1_CAJ21046_Valsaria_rubricosa HDT TF——S——DPTLI&NEI PRFLSYT:!
5_AWX66236_Alicyclobacillus_sp_18711 ===———=——ommommmmmmmm e GGY!’-DMRNL--—---- LNN' TQAVTEV 0 QAL-Q:
5_AAQ01675_Alkalimonas_amylolytica TF
5 _CAL14744 Anoxybacillus_flavithermus —  ==========—=-—=—mmmmmm GGY[|-DMRTL--—---~ LNNTL- -MKDQPTLAVTLV] OSL-Q: P
5_AEW07376_Bacillus_acidicola -DMRTL TNTL——MKDQPTLAvmv T QAL-Q: 2 (D
5_AAA22191 Bacillus_amyloliquefaciens TF TO! OSL: T DTUFKPLAYAFILTRES -GNMPOV

TLVE _HpSQ QSL KPLAYAFIL
5_CAD26699_Bacillus_halmapalus TEVD, HYSQ! DEFKPLAYALTLTREQ-GHPSV
5_AAA22226 Bacillus_licheniformis TEVI TO! OSL: T DTUFKPLAYAFILTRES -GNMPQV
5_AEM05860_Bacillus_licheniformis TF Q! OSL: T DT FKPLAYAFILTREA-GNMPOT
5_AAK00598_Bacillus_megaterium TLVE _HpSQ QSL KPLAYAFIL
5_AGN35141 Bacillus_paralicheniformis KAVTEVD, H2TOQ! QSL )T FKPLAYAFILTREA-GHPQT

—————— QKHPTHAVTFVD, HySQ EAL SFKPLAYALILTREQ-GHPSV
TV--VQl TEVD_ HYSQ EAL PLAYALTLTREQ-GMNPSV
5_BAF03567_Bacillus_sp_JAMB_204 -LNGTV--TSTNPTKSVTF Q! QAL T )SUFKPLAYAFILTRES-GHMPNV
5_CAC39917_Bacillus_sp_KSM K38 -LRGSL TEVD, HYTQ FKPLAYATIL
5_AAB18785_Bacillus_sp MK 716 ~MTNTL- -MKDQPTLAVTEFV] QAL-Q: DPFKPLAYAFILTRQE-GNMPCV
-LNNTL- -MKDQPSLAVTLV] TO! QSL-Q: PLAYAFILTRQE-GNPCV
5_ABW87262_Bacillus_sp_YX_¥X1 TS! Q! OSL: T DTUFKPLAYAFILTRES-GNMPOV
KAVTLVE  H2TOQ! QSL DB FKPLAYAFILTRSG-GHPSV
EADPFHAVTLVA | HYTO] QAL "KPLAYALTLL
5_AFZ41193_Exiguobacterium_sp_DAUS VEQHPTLAVTIVD. H»SQ T PLAYATIMTRGQ-GH{PTL
5_AAA22235_Geobacillus_stearothermophilus MKDQPTLAVTEV] 0 FKPLAYAFILTRQE-G}PCV
5_ABX83871_Geobacillus_thermodenitrificans MTNTL--MKDQPTLAVTFV] FKPLAYAFILTVID-RRRDG
5_AFC87833_Geobacillus_thermoleovorans MTNTL--MKDQPTLAVTFV] FKPLAYAFILTRQE-GHPCV
5_ACL70573_Halothermothrix_orenii ENRAVTF T SRKYQAYAYTLTRAE-GVPTV
5_CAQ30277_Nostoc_sp_PCC_7119 MQORPTHAVTFVE | HySQ PIFKPLAYAITLLRQE-GEPCYV
5_AAA27110_Salmonella_typhimurium EADPFHAVTLVA  HYTO] QAL KPLAYALTLL
5_BAA24178_Streptococcus_equinus TFVD_ HYTQ QAL IDEQFKPAAYALILLRQT-GLECI
5_AAA97431_Streptococcus_equinus TF TO! QAL T TEEFKPAAYALTLLRQT-GLPCT
5_AAN59233_Streptococcus_mutans TEVD_ HYSO! QAL T PLAYGLILLRQE-GIPCV
5_CCD30600_uncultured bacterium TF --GK--D IFKRKYQAYAYILTREH-GIPVV
5_ALP73597 Vibrio_alginolyticus TLVE _HYTQ QAL FKPLAYAFILLREE-GHPSV
5_ABK62854_Histoplasma_capsulatum FEGSL--VK TF TO! OSL: FKPLAYALILLRKE-GNPCL
5_ABS11196_Paracoccidioides_brasiliensis "EGSL——VKYKEKHA— Q! OSL: FKPLAYSLILLRKE-GNMECL
5_BAW15172_Pholiota_microspora HPTGT DDNE ILLRGH-G}{PCI
HENO! ILT TK-PQYIQAVAFTLATDY-GIALV
HENOI L TP-KNYKIGSAFMLAHPY-GII;V
0] LT --VE- AHPY-GIV,T
0] NYG----ILT! QP-KPY AYPY-GQL:T
15_AAN77138_Anthonomus_grandis T LN ED-KAYKAATAFMLAHPYEGLPIV
15_AAN77139_Anthonomus_grandis DEDQ FVT DN----NQFLN DG-] YYAGVELV
F- LP——ETAAVVII o) 1T ¥ AHPY-GIV.
15_AAY23288 Blattella germanica PE F-IP--DGDAVVF Q) ILTH--- LP-KLY HPY-GYP,T
15_BAB72257 Callosobruchus_chinensis TG Ol ILT
Q) IL LA-] AFPF-GIK.V
15_AAF20998 Diabrotica virgifera virgifera PO OR: PY AHPY-GTT;T
15_AAC35243 Drosophila_ananassae TE, 0l LS-KQY AHPF-GTR;T
TA F. HENO! AHPF-GTP:V
15_BAR04582_Drosophila_erecta TA F. HONQ /P-K( AHPF-GTP:V
15_BAB91509_Drosophila_kikkawai TA F VEVI 0] -VP-KQY AHPF-GTP
15_BAA95437 Drosophila_leontia TA F VEVI 0l --VP-KQY AHPF-GTP
TA F. HpNQ 7P-K( AHPF-GTP;V
15_BAA04583 Drosophila mauritiana TA F. HONQ /P-K( AHPF-GTP:V
15_AAK93479_Drosophila_melanogaster_Amyrel D, F-LP--SGQALTFVI 0] Y AYPY-GIS
15_CAA28238_Drosophila_melanogaster TA F VEVI 0l --VP-KQY AHPF-GTP
ura F HENO! TP-K( AHPF-GTP:V
15_BAA04585 Drosophila_sechellia TA F. HONQ /P-K( AHPF-GTP:V
15_AAC46463 Drosophila_virilis TS, F VEVI 0] --VP-KQY AHPF-GTH;T
15_AAG60011_Drosophila_yakuba TA F VEVI 0l --VP-KQY AHPF-GTP
15_CAA76926_Phaedon_cochleariae PA L-L "ID, HeNOI KMAIGFMLAHPY-GTT;T
PE L-LE. HONQ PYKMATAFMLAHPY-GTT}; T
15_AAA03708_Tribolium_castaneum PE L-LD. f 0] PYKMATAFMLAHPY-GTT:L
15_AAF73435_zabrotes_subfasciatus TS, L FI 0l Y AETBIL
Q! M-VP--SDDAL ol S ES-RLLKVATAFMLAWPY -GVP,
24_BAB85635_Anguilla_japonica F JALVFVD {HENQ T i DP-RT! AHPY-GVT;V
24_AAL37207_Crassostrea_gigas 1D, HATO! L v AHPY-GFT .V
24_AAL37183_Crassostrea_gigas FID HYNQ F- -EP-RSYKMATEFMLAHPY -GFT,
24_AAD38942_Dermatophagoides_pteronyssinus IDSHBL GHTGKLGFNINC -EG-RLLKAATAFMLAWNY -GVP!
24_AAD38943_Euroglyphus_maynei L-VP--SNDALVMIDSHPLRV- GHTGKLGFNINC -EA-RLLKASTAFMLAWNY -GIP V
F-VP--SDRALVFVD | HENQ IL DA-RLYKMAVGFMLAHPY-GFT:V
24_ABO26610_Haliotis_discus_discus L VEII 0] VL KLATAFMLAHPY-GFP
24_BAM74656_Haliotis_discus_hannai L VEII 0l VL KLATAFMLAHPY-GFP
24_AMA51724_Homo_sapiens_pancreatic F-VP--SDRALVFVD, HeNQ IL DA-RLYKMAVGFMLAHPY-GFTV
24_ARH63129_Homo_sapiens_salivary F RALVFVD | HENQ! IL DA-RLYKMAVGFMLAHPY-GFT:V
L OR- 1L
OR~ IL
HENOI IL DP-RLY AHPY-GFT .V
FID. HeNQ KLATAFMLAHPY-GFT; L
T LVFT 0] IL AWPY-GYT,
VEFII INQ] L VP-KWY. GWPY -GYT,
24_AAF65827_Pseudopleuronectes_americanus F-MS--DGNAVVFVD, HeNQ IVT] AHPY-GVT .V
24_AAA40725_Rattus_norvegicus F-VP--TDRALVFVD, HeNQ IL DA-RMYKMAVGFMLAHPY -GFT .V
24_AAH88228 Rattus_norvegicus RALV] OR- ILTF----—-——===== DA-RLYKMAVGFMLAHPY -GFT,
F-VP--SDRALV] OR~ ILTF--- -y~ —=-=-=-] DA-RLYKMAVGFMLAHPY -GFT,
F RALVFVD . HENO! IL DA-RLYKVAVGFMLAHPY-GFT;V
24_CAC87125_Tetraodon_nigroviridis F FID. HeNQ IVT! DS-RL AHPY-GVT V
L-LP--SNKAFV] OG-ARYDLANTFMLAWPY -GWKQ
F-LI T DG-ANYDLAQTFTLAWNY -GSPST
T KYLLANAFMLAYDY -GQPHI
L-LP--SEQAIVFTD . HNQI ILTH--- DD-QLYRLANMFMLAWPY -GYPV
F-T. E, DG-DVHLLAQAFTLGWDY -GEPTV
F-LP--QANAAVF DLAQYFTLAWNY -GSPST
F VE o) T DG-RLYDLANVFMLAYPY -GY!
I ! TEVT FLGNVFTLAYPY-GY]

Y-LS--STTAGVF

'GQ--VLSHQ-
LN

ND-ATYTLANVFMLAWPY -GAPDI



32_BAV60949_Pholiota microspora
32 KJA26527_Hypholoma_sublateritium
32_KDR78015_Galerina marginata
32_PPQ83160_Psilocybe_cyanescens
32_KTB32361_Moniliophthora_roreri
32_KDQ30003_Pleurotus_ostreatus
32_RDX41646_Polyporus_brumalis
32_0JT13448_Trametes_pubescens
32_PFH45132_Amanita thiersii

32_KIM37787 Hebeloma_cyli
32_PBK61492_Armillaria_solidipes
32_ETW76368_Heterobasidion_irregulare
32_RDB27268_Hypsizygus_marmoreus
32_PPQ71147 Gymnopilus_dilepis
32_0SD07916_Trametes_coccinea
32_KZW01389_Exidia_glandulosa
32_EIW55835_Trametes_versicolor
32_SJL11930_Armillaria_ostoyae
32_PAV18085_Pyrrhoderma_noxium
32_RPD65356_Lentinus_tigrinus
32_PBK84861_Armillaria_gallica
32_KLO18298_Schizopora_paradoxa
32_PPR08271_Panaeolus_cyanescens
32_KIK53845_Gymnopus_luxurians

CSR-IV CSR-VII

Y-L LNY- DG-ANYTLANVFMLAYPY-GAPDI
¢ HaT D--T-- TLAGVFMLAWPY-GSPDV
LW--QROARTEV] T T--LTY: DG-AAYTLANVFMLASPY-GSPNV
v TLAGVFMLAWPY-GSPDV
L VT T DG-ATYTLAHVFMLAWPY -GSPDV
YG---EA Y-LN VD HY'T T--LNY: DG-ANYTLANVFMLAWPY -GAPDI
L TEV T T--LTY: DG-AAYTLANVFMLASPY-GSPNV
Y-LS--STTAGVEFV] ND-ATYTLANVFMLAWPY -GAPDI
QSGVEV] D--T--L DG-ANYTLASVFMLAWPY -GSPDV

L-T: -DG-ARYDLAQKFMLAHPY -GT!

L-T: -DR-ARYDLAQKFMLAHPY -GT!
ILATVFSLAHPY-GTPTV
ITATIFSLAHPY-GTPTV
L VA HYT TYITATIFSLAHPY-GTPTV
I ANVEVA  HaT LNT TYITATIFSLAHPY-GTPTI
L QANVEVT VTATIFSLAHPY-GTPTV
L 7T~ VT VTATIFSLAHPY-GTPTI
F---DN-L VT HYT TYVSAMVFSLAHPY-GTPTI
F /P--GTGANVFVT |HoT TYVTAMIFSLAHPY-GTPSI
L QANVEVA, T ILATLFSLAHPY-GTPTI
L QANVEVA, T ITATIFSLAHPY-GTPSV
L 1S--GSQANVFVA [HAT VIATIFSLAHPY-GTPTI
L TYYLAHIFSLAHPY-GTPTV
L QANVEVA] I ITATIFSLAHPY-GTPTV
L QANIFVT T ITATIFSLAHPY-GRPTV
F VT VTAMIFSLAHPY-GTPTI
TANVEVA Ho'T T TYVLATIFSLAHPY-GTPTI
F /P--GTGANVFVV | HYT TYVTAMIFSLAHPY-GTPSI
L IS--GSQANVEVA VIATIFSLAHPY-GTPTI
VA TLAMIFSLAHPY-GTPTI
VT HYT TYVSAMVFSLAHPY-GTPTI

IS--GSQANVFVA_ H

DSLN VIATIFSLAHPY-GTPTI

LLAHIFSLAHPF-GTPTV

VA

ITATVFSLAHPY-GTPTV

I

VT Hi

YVTGMIFSLAYPYGNTVTI

32_KIJ56431_Sphaerobolus_stellatus VP--GTGANVEVA_ HAT LNY- TYVLATIFSLAHPY-GTPSV
32 EJ'DO7E43 Fonu.txporxa medi; VT, TLAMIFSLAHPY-GTPTI
32 EP053992 Gloeophyllum trabeum KANVEVA VLATIFSLAHPY-GTPTV
32_KIP11288_Phlebiopsis_gigantea W-VP--GTSANVE T YTLAMILSLAHPY-GTPTI
32_KIY62009_Cyli Tdium ii W-IA--GSTANVE 0 LK YVTATIFSLAHPY-GTPTI
32 KIJ69360 Hydnomex:ulxus_pxnastrx TLAHVFSLAHPY-GTPTV
32 KZT20455 Neolentinus lepxdeus LATIFSLAHPY-GTPTV
32 EGN97351 Serpula_lacrymans_var_lacrymans FVLLCW-VP--GTSANVE TYTLAHVFSLAHSY-GTPTV
32_KDQ06010_Botry idium } T OSL IYTLAHVFMLAWPL-GTPTV
32 PFR00074 Panaeolus _Cyanescens LATVFKLAYPY-GAPTI
32 "EKM53319 ] x S|  IYVTAMVFSLAHPY-GMPTI
32_TBU45601_Dichomitus_squalens VT, HaT TYVTATIFSLAHPY-GTPTI
32_PSR82077_Phlebia_centrifuga TQANVEVT  HAT TYVTAMIFSLAHPF-GTPTI
32_KIM89391 Piloderma_croceum T HYTERVQIL: ITAMIFSLAHPY-GTPTI
32 PIL31175 Ganudema_sinense T, 'SALIFSLAHPY-GTPTI
32 KIY70325 Cy11 drobasidium ii I /A YVTATIFSLAHPY-GSPTV
32_KDQ58060_Jaapia_argillacea TSVANVEVT HoT LNY TYVLATVFSLAHPY-GTPST
32_CEL62905_Rhizoctonia_solani W-T. CHAT T IYTLAHVFMLAYPY-GTPTV
32_GAT57350_Mycena_chlurophos F-VI T, SPSNTYVLAMIFSLAHPY-GTPTI
32_KIM25605_Sex:endipita_vemifera /A TLAMVFSLAHSY-GTPSI
32_GAW02849_Lentinula_edodes W-I VT, HaT LNY TYTTAMIFSLAYPF-GNVTT
32_TCD63303_Steccherinum_ochraceum W-T. T TYVTATIFSLAHPY-GTPTL
32_KzP22139_Fibularhizoctonia_sp_CBS_109695 TATIFSLGYPY-GTPTV
32 KIIBOAAI Pl;\.caturopsxs crispa L T TTAHIFSLAHPY-GTPTV
32_KDQ58058_Jaapia_argillacea L VITHLT AALT TYVLATIFSLAHPY-GTPTI
32_0CH93218_Obba_rivulosa OANVEVT | HOT \YVNAMIFSLAHPY-GTPTI
32 EM'D36390 Gelatopuzxa ispora ,{,ANVFV'IQ NAMIFSLAHPY-GTPTI
32 EIW75746 Con:\.ophuza_puteana LN’ LAHIFSLAHPY-GTPTV
32_KII86244_Plicaturopsis_crispa QANVEVT HuT DSLNI TYVTATIFSLAHPY-GTPTI
32_EKM75205_Agaricus_bisporus /A HAT LR TYITATIFSLAHPY-GTPTI
32 KZT36083 51stotx:emastrum suecicum QANIF LN’ AHVFMLAYPY-GTPTV
32 ni: I QANIF LN’ AHVFMLAYPY-GTPTV
32_EFT98134_ Scmzophyuum commune L T DSLNY IYTTAMIFSLAHPY-GTPST
32_BBC62173_Tricholoma_matsutake L---EN-Q W-IP--GVQANVEV; T LNT TYILATILSLAHPY-GTPTV
32 CCAGQDQI Sex:endxpxta indica L. /A LR’ AMVLSLAHPY-GVPTI
32 EFIBEIJS schxzophyllum commune L Q-G----DSLN ITATVFSLAHPY-GMPSV
32_KII85613 Plicaturopsis_crispa L---DS-Q W-VP--GKQANVEV; T LNY TYITATVFSLAHPY-GNPTV
32_EIN11730_Punctularia_stri ta L W-VP: T LNY AMVFSLAHSY-GTPTI
32 PIL33242 Ganodema sinense L. 'P--SAQ:  IYVLANIFALAHPY-GTPTI
32 KZT15190 Neolentxnus lepxdeus L. /A LN’ LATVFSLAHSY-GTPTL
32_KZV75308_Peniophora_sp_CONT L A

32_KII86838_Plicaturopsis_crispa L QANVEVT

32_KDQ08018_] 3% idium } Yy W-VP v QALT" DPNNAYTLAHVFMLAYPF-GTPTV
32 KIY73061 Cy11 drobasidium ii L. /A YTTATIFSLAHPY-GTPTI
32 KZW01365 Exidia glandulosa I--- L /A AHVFMLAYPY-GTPSV
32_KDQ58178_Jaapia_argillacea L W-T. LNY YILATIFSLAYPY-GRESV
32_K2zV75307_Peniophora_sp_CONT L W-IS-- VLATIFSLAYPY-GTPSV
32 KIK51212 _Gymnopus__ luxurians L-~--DD-Q( I T, LN’ YVTALIFSLASTYGNTVTI
32 RDX41931 Polyporus brumalis L. 'P--GSQANVFVA  IYTLASIFSLAHPY-GTPTV
32_TBU29254_Dichomitus_squalens L W-VP--SAKANVEV; D-T----HDLNY ANIFALAHPY-GTPTV
32_KIY45802_Fistulina hepatica T W-VT IF FNY-GHPTV
32_KIL59382_A||\anita_muscaria L. .DSLNI: YILATIFSLGYPY-GHPSI
32_KIY53725_Fistulina_hepatica "ANIF I DWNTY AYPY-GHPTV
32_KIY47132_Fistulina hepatica L W-VP: IEV. AHVLSLAHPY-GRPTV
32_RPD55342_Lentinus_tigrinus L W-VP--GSQANVEV] TS-----" T TLASIFSLAHPY-GTPTV

32_TCD61445_Steccherinum_ochraceum
32 KIM25602 _Serendipita_3 vermifera
32 EJD37603 Auricularia \_subglabra
32 KZT54766 Calocera_cornea

32 KIY46805 Fistulina _hepatica

32_K2093971_Calocera_viscosa
32 EIM57674 |_Stereum_hirsutum

32_CCA69087_ Serendxplta indica
32_CEL62035_Rhizoctonia_solani

A

YTLANIFALAHPY-GTPTV

IA--GSFANVFVA

T YTLAQVFSL TI

32_EIN05398_Punctularia_stri

32_CEL62036_] Rhizoctonia_solani
32 EIM54100 Stereum_hirsutum
32 KDN35973 Rhlzoctonla solani

32 KIY484E9 Fistulina hepatl.ca
32 KIY484E6 Fistulina hepatica

32_EIM84087_Stereum hirsutum

32_EWZ34052_Fusarium oxysporum

32 OET91513

32_GAT55198 Mycena_chlorophos

32 0AV91411_Puccinia_triticina
32 EFP79978_Puccinia_graminis
32 GAT51088_Mycena_chlorophos

32_KNZ54553_Puccinia_sorghi

»»»»» LLDI W-LA- AHVFMLAHPY-GTPTV
,,,,, M. W-VP AHVFMLTWPF-GTPTV
DL L A S--L YANAHVFSLAYPY-GHPTV
32_PPQ69654_Psilocybe_cyanescens QANVEVA TT YITSHIFSLAHPY-GTPTV
B < QSLD! YLAHVYMLTWPF-GTPTV
32_KZP07860_Fibularhizoctonia_sp_CBS_109695  ----TLE! T ITASVFSLAHSY-GTPTI
32_PVG03687_Serendipita_vermifera = ----- 1Q ! A YPSNLYTLASVFSLAHPYGANPTI
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5_AAR68734_Bacillus_sp
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1 ACN82436 Sclerotinia_sclerotiorum YOGQEQHLT L Y QS--ATY
1_CAR03110_Thermomyces_lanuginosus YTGQEQHYAGD L.
1 BAGSSSBO )_Trichoderma_viride YYGSEQA!
1 CAJ21046 Valsaria_: rubricosa YYGTE( TT--GDI TTIA-ALSAARTAAG-GL------=--=-==-=-
5 AWX66236 Allcyclob501llus sp_18711 FYGDYYGI: Q TWLD-KQL
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I
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5_AAA97431_Streptococcus_equinus
5_AAN59233_Streptococcus_mutans
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5_ALP73597 Vibrio_alginolyticus
5_ABK62854_Histoplasma_capsulatum
5_ABS11196_Paracoccidioides_bra

iliensi

5_BAW15172_Pholiota_microspora
15_AAB60935_Aedes_aegypti
15_AAB60934_Aedes_aegypti
15_ARA03322_Aedes_atropalpus
15_AAA03323_Anopheles_merus
15_AAN77138_Anthonomus_grandis
15_AAN77139_Anthonomus_grandis
15_ARO13755_Asterias_rubens
15_AAY23288 Blattella_germanica
15_BAB72257_Callosobruchus_chinensis
15_AAA03350_Culex_tarsalis
15_AAF20998 Diabrotica virgifera virgifera
15_AAC35243_Drosophila_ananassae
15_BAB91544_Drosophila_bocki
15_BAA04582_Drosophila_erecta
15_BAB91509_Drosophila_kikkawai
15_BAA95437 Drosophila_leontia
15_BAA95441 Drosophila_lini
15_BAA04583 Drosophila_mauritiana
15_AAK93479_Drosophila_melanogaster_Amyrel
15_CAA28238_Drosophila_melanogaster
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15_BAA04585_Drosophila_sechellia
15_AAC46463_Drosophila_virilis
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15_P56634_Tenebrio_molitor
15_AAA03708_Tribolium_castaneum
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24_AAL37207_Crassostrea_gigas
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24_AAD38943_Euroglyphus_maynei
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24_AAA37230_Mus_musculus
24_H2NOD4_Oryzias_latipes
24_CAR68065_Pecten_maximus
24_CAA54524_Penaeus_vannamei
24_CAB65552_Penaeus_vannamei
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ILG-AEIKDNSC ~
LIPP-VINERGLC-DNGY:
NTDNTC-TN
nGQTIASP TFNSDDSC-GGGW D
DGHNIASP-SFNSDNSC-SGGW
DGHNIASP-VFNSDHSC-SGGW
DGHNIASP-SFNSDNSC-SGGW
FSDT -GSD
MSSFA--FDD! oD
-GSD
ura QGPPTT
QGPPTT D
G
G
QGPPTQ: 'NSVRN: {0}y
OGPPQD LISP-GINDDNTC-SNGY:
OGPPQD LISP-SINDDGTC-GNGY- o)
FSGYY--FNDI OGPPGQ: D--NIC:
MSSYH--WDQKT IGPPSD ILSV-TPQPDDTC-NKEW
MSSER IVDGKD( DGSTKPV-LINPDTTC-GDNW- ROTR-NMVIFRNVV-NNQ----==-========~
MSSYR--WNRDF] DMSIKSP-SIQPDMSC!
MSSYH--WNRE 1MSIKGP SIQSDMSC-SNGH-

MSSYF--WNQIIKI

DMTC:

’\HGNIL DLTC RQIY I1A-GQI
V-TINADTTC-GNDW IRQIR-NMVIFRNVV-DGQ-----—-——-—=—=~

GDMSTKPV-TI-NGMVC - IA-GY.

GDMSTKPV-TI-NGMVC - IA-GY.

MSSYN--FDI

DN- INDV-TINADLTC-GNGW.

MSSYY-~WDQWWENGQDKNDWIGPPHI

NIISP-SFNADGSC

MSSYY--WDQC!

DSFNIISP-SFNADGSC:

MSSFR TVNGKDG

V-PINPDQTC

MSSYR-- I

~TINPDTTC-GNDW-

MSSFH--WPRY
MSSFR--

INSDSTC-GNDW-

MSSYR--WARNFVNGQDVNDWI!

MSSFR TVNGKD( V-PINPDETC:

MSAYR--FE s 'DSQ!

HSGYS-- \J IDP-VCGQ OTGT!

YSGYY--FD! QC--AER TAIR-! mﬂsn-nmv NGT---========m=mm
QGPPQA- YQ QGEAQC: VC--EHR PEIA-

FSGY DY: TC T

HSGYE--FSND OAPVY GO QPGQ- -

MSSYD--FHGD EC --EHR|SYIA-

MSGYY--FND-F- VC--EHR,

NSGYE--WSD]

--QHK PEIA-SMVAFRNAT-RGE--------—-————-



32_BAV60949_Pholiota_microspora
32_KJA26527_Hypholoma_sublateritium
32_KDR78015_Galerina_marginata
32_PPO83160_Psilocybe cyanescens
32_KTB32361_Moniliophthora_roreri

32 KDQBOOOB Pleurotus_ostreatus
32_RDX41646_Polyporus_brumalis
32_0JT13448_Trametes_pubescens

32 PFH45132 Amanita_thiersii
32_KIM37787_Hebeloma_cylindrosporum

32 PBK61492 Armillaria_solidipes
32_ETW76368_Heterobasidion_irregulare
32_RDB27268_Hypsizygus_marmoreus
32_PPQ71147 Gymnopilus_dilepis
32_0SD07916_Trametes_coccinea

32 KZW01389 Exidia glandulosa

32 EIW55835 Trametes_versicolor

32 SJ'L11930 Armillaria ._ostoyae

32 PAVlEOES _Pyrrhoderma_noxium
32_RPD65356_Lentinus_tigrinus
32_PBK84861_Armillaria_gallica

32 KL01529B 3_Schizopora_paradoxa

32 PFR05271 Panaeolus_cyanescens
32_KIK53845_Gymnopus_luxurians

32 KIJ56431 ._Sphaerobolus_stellatus

32 EJ‘DO7E43 3_Fomitiporia mediterranea
32_EPQ53992_Gloeophyllum_trabeum
32_KIP11288_Phlebiopsis_gigantea
32_KIY62009_Cylindrobasidium_torrendii
32 KIJ69360 )_Hydnomerulius_pinastri

32 KZT20455 Neolentinus_lepideus
32_EGN97351_Serpula lacrymans_var_lacrymans
32_KDQ06010_Botryobasidium_botryosum
32_PPRO0074_Panaeolus_cyanescens

32_] "EKM53319 ]
32_TBU45601_Dichomitus_squalens
32_PSR82077_Phlebia_centrifuga
32_KIM89391 Piloderma_croceum
32_PIL31175_Ganoderma_sinense
32_KIY70325_Cylindrobasidium_torrendii
32_KDQ58060_Jaapia_argillacea
32_CEL62905_Rhizoctonia_solani
32_GAT57350_Mycena_chlorophos
32_KIM25608_Serendipita_ vermifera

32 GAW02849 Lentinula_edodes

32 TCDS3303 Steccherln\m\ ochraceum

32 KZP22139 Fibularhizoctonia ._sp_CBS_109695
32_KII90441_Plicaturopsis_crispa
32_KDQ58058_Jaapia_argillacea
32_OCH93218_Obba_rivulosa

32 EM‘D36390 Gelatopurxa subvermispora

32 EIW7B746 _Coniophora_puteana

32 KIIB6244_Plicaturopsis_crispa

32 EKM75205_Agaricus_bisporus

32 KZT36083 51stotremastzum suecicum
32 ni-

32 EF198134_ Schxchhyllum commune

32 BBC62173 Tricholoma_matsutake

32 CCA69081 Serendxpxta indica

32 EFIQBIJS _Schizophyllum commune

32 KIIB5613_Plicaturopsis_crispa

32 EIN11730_Punctularia_strigosozonata
32_PIL33242_Ganoderma_sinense

32 KZT15190 Neolentinus _lepideus
32_KZV75308_Peniophora_sp_CONT
32_KII86838_Plicaturopsis_crispa
32_KDQ08018_Botryobasidium_botryosum
32_KIY73061_Cylindrobasidium_torrendii
32_KzW01365_Exidia_glandulosa
32_KDQ58178_Jaapia_argillacea
32_K2zV75307_Peniophora_sp_CONT

32 KIK51212 _Gymnopus_luxurians

32 RDX41931 ._Polyporus_brumalis
32_TBU29254_Dichomitus _squalens
32_KIY45802_Fistulina hepatica
32_KIL59382_Amanita muscaria
32_KIY53725_Fistulina hepatica
32_KIY47132_Fistulina hepatica
32_RPD55342_Lentinus_tigrinus
32_TCD61445_Steccherinum_ochraceum

32 KIM25602 _Serendipita_3 vermifera

32 EJD37603_Auricularia, \_subglabra

32 KZT54766 Calocera_cornea

32 KIY46805 Fistulina _hepatica
32_PPO69654_Psilocybe cyanescens
32_K2093971_Calocera_viscosa
32_KzP07860_Fibularhizoctonia_sp_CBS_109695
32 P'VG03687 _Serendipita_vermifera

32 EIM57674 |_Stereum_hirsutum
32_CCA69087_ Serendxplta indica
32_CEL62035_Rhizoctonia_solani
32_EIN05398_Punctularia_strigosozonata
32_EJU02896_Dacryopinax_primogenitus

32 K1030302 Tulasnella_calospora
32_CEL62036_] Rhizoctonia_solani

32 KIO24533 Tulasnella calospara

32 EIM54100 Stereum_hirsutum

32 KDN35973 Rhlzoctonla solani
32_KIY48489_Fistulina hepatica
32_KIY48486_Fistulina hepatica
32_K2zP26813_Fibularhizoctonia_sp_CBS_109695
32_KDQ32476_Pleurotus_ostreatus
32_EIM84087_Stereum ] hirsutum

32 KDQ32475 Pleurotus_ostreatus
32_EAQ88347_( Chaetomium 1_globosum
32_ORY89754_Leucosporidium_creatinivorum
32_EWZ34052_Fusarium oxysporum

32 OET91518
32_KEY73157_ Stachybotxys chartarum
32 OET62577 _Pseudogymnoascus_sp_23342_:
32 EON97E74 Phaeoacremonium minimum
32_GAT55198 Mycena_chlorophos
32_0AG04271_Paraphaeosphaeria_sporulosa
32_EGG02960_Melampsora_larici_populina
32_EGG02993 Melampsora_larici_populina
32 OAV91411 Puccinia_triticina
32_EFP79978 Puccinia_graminis
32_GAT51088_Mycena_chlorophos

32 KNEQAOSZ Puccinia_striiformis

32 KNZ54553 Puccinia_sorghi
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1_AAA85446_Paenibacillus_polymyxa
1_CAA49465_Thermoactinomyces_vulgaris
1_BAD06003_Aspergillus_awamori
1_BAD06002_Aspergillus_awamori

1 AAF14264_Aspergillus_flavus
1_BAD01051_Aspergillus_kawachii
1_BAA22993 Aspergillus_kawachii
1_EAR64850_Aspergillus_nidulans
1_AAF17100_Aspergillus_nidulans
1_P56271_Aspergillus_niger
1_CAK44871_Aspergillus_niger
1_CAK40249_Aspergillus_niger
1_CAK41088_Aspergillus_niger
1_CAA31218_Aspergillus_oryzae
1_BAR01255_Aspergillus_shirousami
1_AEB80431_Aspergillus_tubingensis
1_BAA12010_Cryptococcus_sp_S_2
1_ABG48762_Fusicoccum_sp_BCCA124
1_AR012212_Lipomyces_kononenkoae

-EATVFINNSWNSQT-RTI-GN-
'VVVMINNSWNSQT -RTV-PN-

YITMANDPIYTDSNTIAMRKGT! QVITVL YT-LTL:
TM4KNT PIYKDDTTI QIVTIL D-SYT-LSL
T4KN] PTYKDDTTI QIVTIL D-SYT-LSL
T~ -GFVTMKNPIYKDDTTIAMRKGT QIVTIL D-SYT-LSL:
IT PIYTDSNTIAMRKGT QIITVL YT-LTL:
'YLSHKNFATY AMRKGF' ---QIITIL
YL DSNYT. QVLTLLNNIGTSIG-SYT-FDL----------
YT IDAFYTDSNTIAMAKGT QVITVL YT-LTL:
T~ -Gl PIYKDDTTIAMRKGT QIVTIL D-SYT-LSL.
HYPDVETMPIFEGGSELGFRKGI QVVMLLST( YN-L
ISSKTMPIYC QVIMVL \YT-LTL
T~ -GFVT{KN PTYKDDTTIAMRKGT QIVTIL D-SYT-LSL:
T--GF ,PIYKDDTTIAMRKGT QIVTIL D-SYT-LSL:
I KNDPIYTD NTL. QIITVL TL
VIMKIQVPYTDSNHI QIVGVY ST
TYLT) WIYSDTTTIAMRKGY QVITVL D-AYT-LNL:
TGTQVFYSDDTVE! - LVIVLTNVGQHII-DNT--GY:

1_BAF98616_Pichia_burtonii

1_ADL28123 Rhizopus_oryzae

1_AAC49622_Lipomyces_spencermartinsiae D--TYL! TYSDSTTIAMRKGF QIITVLSN. TL

1_AAN75021_Lipomyces_starkeyi D--TYL! TYSDSTTIAMRKGF QIITVLSN. TL

1 AFD54462 _Malbranchea_cinnamomea D--AYITTPTDIKYSDDHTLALVKGA VTTVL TT-VTV

1 ABF72529 )_Ophiostoma_: Floccosum FYQDSNTI VLTVL YT-LSL.

1 EP526265 _Penicillium oxalicum YI' Y 1. QVVTVL SL

1 ABDA2285 e_chry ium TD: LTTTDYGLAT! ISIMTNI( FE-PVL

1_BAW15173_Pholiota mcrospora I I ISIVINIGSPPQ-NGT-HIA----------
PSTVSSIIYSDDHTIAT! LVAIFT: VTL:

1_AGJ52081_Rhizomucor_pusillus TVYMDIY .VVL--NNYGSGST-N-Q- VSF ——————————

IAQTDNVYVFQR VVV--NNYG

1_ADD80242_Saccharomycopsis_fibuligera OLSVIFSNDHVL. :>—vn

THKIQVPYTDSNHIVTRKGN----SGY -~ -~~~ QIVGVYT T-LSL:

1_ABS76467_Saitozyma_flava
1_CAB11471_Schizosaccharomyces_pombe
1_CAB40006_Schizosaccharomyces_pombe

DGEIYIRSITHAIMI -

1_CAR34162 iomyces_occidentali
1_CAA51912_Schwanniomyces_occidentalis
1_ACN82436_Sclerotinia_sclerotiorum
1_CAR03110_Thermomyces_lanuginosus
1_BAG69580_Trichoderma_viride
1_CAJ21046_Valsaria_rubricosa

5 AWX66236 Allcyclobac1llus sp_18711
5_AAQ01675_Alkalimonas_amylolytica
5_CAL14744_Anoxybacillus_flavithermus
5 AEWO7376 _Bacillus_acidicola
5_AAA22191 Bacillus_amyloliquefaciens
5 AEY86223 _Bacillus_cereus
5_CAD26699_Bacillus halmapalus

5 AAA22226 Bacillus_licheniformis
5_AEM05860_Bacillus_licheniformis
5_AAK00598_Bacillus_megaterium
5_AGN35141_Bacillus_paralicheniformis
5_AAR68734_Bacillus_sp

5_AAA22231 Bacillus_sp_707

5_BAF03567 350111\)5 _sp_JAMB 204
5_CAC39917 Bacillus_sp KSM K38
5_AAB18785_Bacillus_sp MK 716
5_AAR63900 Bacillus_sp_TS_23

5 ABW87262 Bsc1llus _sp_ YX YX1
5_AAF00567 Cytophaga_sp
5_AAC74994_Escherichia coli

5_AFz41193 ExquDbaCteIlLﬂ‘\ sp_DAUS5
5_AAA22235 Geobacillus_stearothermophilus
5_ABX83871_Geobacillus_thermodenitrificans
5_AFC87833_Geobacillus_thermoleovorans
5_ACL70573_Halothermothrix orenii
5_CAQ30277_Nostoc_sp_PCC_7119
5_AAA27110_Salmonella_typhimurium
5_BAA24178_Streptococcus_equinus
5_AAA97431_Streptococcus_equinus
5_AAN59233_Streptococcus_mutans
5_CCD30600_uncultured bacterium
5_ALP73597 Vibrio_alginolyticus
5_ABK62854_Histoplasma_capsulatum
5_ABS11196_Paracoccidioides brasiliensis
5_BAW15172_ Pholiota ._microspora
15_AAB60935_Aedes_aegypti
15_AAB60934_Aedes_aegypti
15_ARA03322_Aedes_atropalpus
15_AAA03323_Anopheles_merus
15_AAN77138_Anthonomus_grandis
15_AAN77139_Anthonomus_grandis
15_ARO13755_Asterias_rubens
15_AAY23288 Blattella_germanica
15_BAB72257_Callosobruchus_chinensis
15_AAA03350_Culex_tarsalis
15_AAF20998 Diabrotica virgifera virgifera
15_AAC35243_Drosophila_ananassae
15_BAB91544_Drosophila_bocki
15_BAA04582_Drosophila_erecta
15_BAB91509_Drosophila_kikkawai
15_BAA95437 Drosophila_leontia
15_BAA95441 Drosophila_lini
15_BAA04583 Drosophila_mauritiana
15_AAK93479_Drosophila_melanogaster_Amyrel
15_CAA28238_Drosophila_melanogaster

YT-LTL:

T
Q-FCF
KLIVV -S-T-ICF
DVI LAT
YAY Q-Q!
HIT AALT'
DII TEKI AALITD
DVI AALITD
DVI ATLI:
I AT
DIVGWT AALITD
IVGWT AALITDG-PGGT:
DVI ATLT
T AALT
IT AT
o L ATIM
DVI T AALITD
ATTI
HIT AALT'
DIIGWTREGI---DTK AALITD
DVI AALITD
DVI ATV
I
DVI Ly ATTL:
DII TEKI AALITD
DII AALT'
1T AALT'
DIYSYVRSGF- VLMISDG-T:
TIGWTRL I»
I CVVVL
IGHSY:; LAVLI]
TGWTCL T----ALAGLINNS-KATS
TGWTCL 11!
DVYSY JLMI. I-1
DVI
IGF LACVL T
IGF LACVLSNG- PAD
IGF CAVIL YL
DHIQA-T-QNTFAFCR IVEN IT-QOY
ND| WSNG-NQQTAFCR FNLE- oT
NLND MOTAFCR FNLE- or
PLQH WDNG-NNOT. GF-VAF ~DMN-VIL: or
TN WSGG-DNQIAFSRGD IAIST IN-SNI
100 QI
PLTN WDNG-NHMIAFGRGD

EIQN

WDNG-DKQIAFSRGD!
WTDG-NQQT.
WDNG-ANQMAFCRGN-
WSNG-HQOT
WDNG-NNQT
WDNG-SNQI.
WDNG-SNQT.
WDNG-SNQIAFSRGS:
WDNG-SNQIAFSRGS:
WDNG-SNQT.
WDNG-SNQT.
WDNG-DNQISFCRGN-
WDNG-SNQISFSRGS:

15_AAC46839_Drosophila, ura
15_BAA04585_Drosophila_sechellia
15_AAC46463_Drosophila_virilis
15_AAG60011_Drosophila_yakuba
15_CAA76926_Phaedon_cochleariae
15_P56634_Tenebrio_molitor
15_AAA03708_Tribolium_castaneum
15_AAF73435_zabrotes_subfasciatus
24_ABL09312_Acarus_siro
24_BAB85635_Anguilla_japonica
24_AAL37207_Crassostrea_gigas
24_AAL37183 Crassostrea_gigas
24_AAD38942 Dermatophagoides_pteronyssinus
24_AAD38943_Euroglyphus_maynei
24_AAC60246_Gallus_gallus
24_ABO26610_Haliotis_discus_discus
24_BAM74656_Haliotis_discus_hannai
24_AAA51724_Homo_sapiens_pancreatic
24_AAH63129_Homo_sapiens_salivary
24_AAA37221 Mus_musculus
24_AAA37230_Mus_musculus
24_H2NOD4_Oryzias_latipes
24_CAR68065_Pecten_maximus
24_CAA54524_Penaeus_vannamei
24_CAB65552_Penaeus_vannamei
24_AAF65827_Pseudopleuronectes_americanus
24_AAR40725_Rattus_norvegicus
24_AAH88228 Rattus_norvegicus
24_P83053_Struthio_camelus
24_AAF02828_Sus_scrofa
24_CAC87125_Tetraodon_nigroviridis

QT
WDNG-SNQT.

WDNG-DYQIAFGRGS!

PISH WDNG-SNQ
TMTN WDNG-DYAIAFSRGN---—--===——~ KGF—IVINAG— ~TS-DIN-VNL
TLTN, WDNG-DYAL, VL IN-VNL
PVHN, WDNG-DYQTAFSRGN: ~RAF- TAINLOKNQ-Q-NLO-QKL:
PVRN WDNG-DYQIAFSRGS —HAF-IAINLQOKNGDK-NLR-QRL.
P_SN_WDNG-SNQVAFGRGD

SN WSGS-DYQIAFSRGN

SN WSGS-DYQIAFSRGN-

P SN WDNN-SNQ
PAN
PHSN_ WDNN-SNQ
PVSN_ WDNG-NNOT.
- SSATAFGRGD AT LT-RTF: or
/TN KAYD-TNVLGFGRGD! VGY-LAL DSK-QTF- or
ITH, WDNG-HHQTAFSREA---—----=--=~= QGF-IATNREQQ----ALT-HTF-------~ oT
PVTI SL ATl QT
T I I /Q-REF- T
VTN WDNT-NNQT INKED:! or
/TN, WDDG- YNQ LGF- vvxmnn——x GIN-QGF--------. AT
PVTD, WDDG-ADAL VQ-RTY: oT



32_BAV60949_Pholiota microspora
32 KJA26527_Hypholoma_sublateritium
32_KDR78015_Galerina marginata
32_PPQ83160_Psilocybe_cyanescens
32_KTB32361_Moniliophthora_roreri
32_KDQ30003_Pleurotus_ostreatus
32_RDX41646_Polyporus_brumalis
32_0JT13448_Trametes_pubescens
32_PFH45132_Amanita thiersii

VTN,

PVTN

WDNG-GDAL I
WDNG-GDQIAFGRGD \Y-VAI!
AFARSD-

TN _ WD

PVTN

by

(<]

AVTD

.TD

PVTD

VTN,

WDNG-GDQIAFGRGD
WDNG-GDQI.
WDNG-GDAI
WDNG-GSALAFGRGD
WDDG-ADAL
WDNG-NNAT.

 IGSAVTDG-NGRL

 IGSAVTDG-NGRL

VSPQ-AQOIAFGRGA

32_KIM37787 Hebeloma_cyli
32_PBK61492_Armillaria_solidipes
32_ETW76368_Heterobasidion_irregulare
32_RDB27268_Hypsizygus_marmoreus
32_PPQ71147 Gymnopilus_dilepis
32_0SD07916_Trametes_coccinea
32_KZW01389_Exidia_glandulosa
32_EIW55835_Trametes_versicolor
32_SJL11930_Armillaria_ostoyae
32_PAV18085_Pyrrhoderma_noxium
32_RPD65356_Lentinus_tigrinus
32_PBK84861_Armillaria_gallica
32_KLO18298_Schizopora paradoxa
32_PPR08271_Panaeolus_cyanescens
32_KIK53845_Gymnopus_luxurians
32_KIJ56431_Sphaerobolus_stellatus

VSPQ-SQQT.
VSPQ-SEQIAFGRGA:
VSPQ-SQQOIAFGRGA-

- LGF-VAINNADS-
- LGF-VAINNADS-
VSPQ-SQQT. IVII

VSPQ-SQQT.
VSPQ-SSQI.
VAPS-SQOIAFGRGS
MSAQ-SQRT.
VSPQ-SQQIAFGRGS:
VAPQ-SQQTAFGRGS:
RSDS-SQRIAFGRGA-
VAPQ-SQOIAFGRGS
VSPQ- 5591

2]
o

AASMTN

ISEITN,

TN,

VSPQ- GSQIAFGRGA
VSPQ-SSQI.

32_EJD07843_Fomitiporia_medi
32_EPQ53992_Gloeophyllum_trabeum
32_KIP11288_Phlebiopsis_gigantea

32_KIY¥62009_Cyli Tdium f ii
32 K1J69360_Hydnomerulius_pinastri

32 KZT20455_Neolentinus_lepideus
32_EGN97351 Serpula_lacrymans_var_lacrymans
32_KDQ06010_Botry idium botry

32_PPR00074_Panaeolus_cyanescens
32 "EKM53319 |
32_TBU45601_Dichomitus_squalens
32_PSR82077_Phlebia_centrifuga
32_KIM89391_Piloderma_croceum
32_PIL31175_Ganoderma_sinense

VTN
TN, VSPS-SQRL.
TN o1 VINNOA:
TAAITN QSPQ-ASQIAFGRGA------=-==-= LGF-VAINNADT- - - ~AWS-ATF------ - T
TAVIN QSPQ-GNRIAFEI TGF-VATNNDS AT-GTF T
EN_ VSPA-ADQIAFGRGS---—----==--=~= LGF-VAINNDDY---~PWT-ATF -~ ===~ T
TD_ VAPS-SQQT. INNED! TF-
TAALGD VSPS-SQQIAFGRGA-----==-==-= LGF-VAINNEDS - - - ~TWA-TTF -~ -~~~ T
TAVGN -VSGN-SQQT 7AF-VIINND TF- T
N I.
TAAMNN  VSPQ- SEQIAFGRGS
DAEVTN  VSPQ- SEQIAFGRGA:
VN VSPQ- SQOTAFGRGA:
EAPITN VSPQ-SNOI.
VAALTN VSPQ-SQQTAFGRGD

32_KIY70325_Cylindrobasidium ii
32_KDQ58060_Jaapia_argillacea
32_CEL62905_Rhizoctonia_solani
32_GAT57350_Mycena_chlorophos
32_KIM25608_Serendipita_vermifera
32_GAW02849_Lentinula_edodes
32_TCD63303_Steccherinum_ochraceum
32_KzP22139_Fibularhizoctonia_sp_CBS_109695
32_KI190441_Plicaturopsis_crispa
32_KDQ58058_Jaapia_argillacea
32_0CH93218_Obba_rivulosa

32_EMD36390_Gelatoporia_: ispora
32_EIW78746_Coniophora_puteana
32_KII86244_Plicaturopsis_crispa
32_EKM75205_Agaricus_bisporus

QSPQ-GDRIAFERDG:

IAEG-SNQIAFGRGS
I

Q:
VSPQ-SDRIAFERTG
VSPQ-SQOTAFGRGS:

32_KZT36083_ Slstotremastrum suecicum VTN VAPS-SQQVAFGRGA:

3277 ni VTN, VAPS-SQQ

32_EFT98134_ Scmzophyuum commune DAELTD_ VSPQ-GSQI.

32_BBC62173_Tricholoma_matsutake AGITN MSSG-PQQT.

32_CCA69081_Serendipita_indica TDALNN VSPA-SQOT.

32 EF198135_Schizophyllum_commune DVPMSD VSPS-SQRIAFGRGA---=-=====-= LGF-VAINNVDQ- -~ ~EWT-TTF------~-;
32_KII85613 Plicaturopsis_crispa AGSLNN, VSGT-SSQI. INNGD! VTL
32_EIN11730_Punctularia_stri ta DAAVTD VSPS-SDQI. INNED:! TTF:
32_PIL33242_Ganoderma_sinense TAPE-GQRIAFGRGA---—----==--== LGF-VAINNEDS----EWS-TTF--------; AT
32_K2ZT18190_Neolentinus_lepideus KESITN VAPT- EQQI INNAD! T
32_KZV75308_Peniophora_sp_CONT TAALNN VGF-VAINNQDS----QWS-TSF----=--~ KT
32_KII86838_Plicaturopsis_crispa ALON \VTGT- ssg: ~VAINNDI TL T
32_KDQ08018_Botry idium_botry QVTGS-SQQT. /AF-VAINND T
32_KIY73061_Cylindrobasidium ii DAELTN QSPQ-GSQIAFERD! INNSD:! T
32_KZW01365_Exidia_glandulosa IQKGT-AQQLAFSRGT T
32_KDQ58178_Jaapia_argillacea PVTN] FASG-SQOT.

32_KZV75307_Peniophora_sp_CONT TAVLNN 01

32_KIK51212_Gymnopus_luxurians TAEMTN VSPQ-SNQIAFGRGN

32_RDX41931_Polyporus_brumalis TAPMTN VAPD-SQRIAFGRGS

32_TBU29254_Dichomitus_squalens NVDITN TAPA-AQRIAFGRGS

32_KIY45802_Fistulina_hepatica VSPQ-NDRIAFGRGT

32_KIL59382_Amanita_muscaria /TN, VSPQ-SNQIAFGRGS:

32 KIY53725_Fistulina_hepatica TN VSPQ-YDRIAFGRGT

32_KIY47132_Fistulina hepatica ASLTN ASPS-PQOQTAFGRDR:

32_RPD55342_Lentinus_tigrinus TAPMTN  VAPD-SQRIAFGRGS

32_TCD61445_Steccherinum_ochraceum TN VSPS-SDRIAFGRGN

32_KIM25602_Serendipita_vermifera DAPLGN QTGT-HQOT:

32_EJD37603_Auricularia_subglabra
32_KZT54766_Calocera_cornea
32_KIY46805_Fistulina_hepatica
32_PPO69654_Psilocybe_cyanescens
32_K2093971_Calocera_viscosa
32_KZP07860_Fibularhizoctonia sp_CBS_109695

32 EIM57674 |_Stereum_hirsutum
32_CCA69087_ Serendxplta indica
32_CEL62035_Rhizoctonia_solani

APMTD)

TGF-VALNNEDA- ---VWS -GAF"
~TGF-IAINNGDN GWS-TTF"
~FGF-VAINNDDA- AWP-ATF-

VSPA-NDRIAFGRGN:

32_CEL62036_] Rhizoctonia_solani

32 EIM84100_Stereum hirsutum

32 KDN35973_Rhizoctonia_solani
32_KIY48489 Fistulina hepatica
32 KIY48486_Fistulina hepatica

32_EIM84087_Stereum hirsutum

VTGT-SQQL TGY-VAINNDDN----EWS-ATF"

32_EWZ34052_Fusarium oxysporum

32 OET91513

32_GAT55198 Mycena_chlorophos

32 0AV91411_Puccinia_triticina
32 EFP79978_Puccinia_graminis
32 GAT51088_Mycena_chlorophos

32_KNZ54553_Puccinia_sorghi

N AAGS-DQQT. AF-VAINNDVO: QAF:
32_PVG03687_Serendipita_vermifera VLON QTGI-NQQT. INNGD!
FN QSSALTNIQEGT-NNQT. IGF-VAT
EITN QTGT-HQOIAFGRGN -LGF-VAINNES. QWS -AEF-
TN AQGS-NQQTAFGRGD INNED
32_EIN05398_Punctularia_stri ta ©QGS-TNOQT. T
32_EJU02896_Dacryopinax_primogenitus QL. TGF- vmmmns————aws—ur
32_KI030302_Tulasnella_calospora NA[ VSDQ-ASQI. IWT-KTF:
LGN VQGS-NQOIAFGRGS--~=-======~ SGF- vumnw—»—om‘ OTF:
32_KI024533_Tulasnella_calospora ALKN_ KQGD-SNQT. GY TTF:
TN QTGS-NMQIAYERDA- —VGF—VIINNTDG EWD-NTF-
~CSRT IQSGKRGRCCIRF-I T

TSAS-SQQT. VGF-VAI! TF-

OMGT-SGQT. TGF-VAT! DWS-STF- T
32_K2zP26813_Fibularhizoctonia_sp_CBS_109695 /D, FSPN-SELI. ~VAINNQ! ADSASF-
32_KDQ32476_Pleurotus_ostreatus PLENLQSPR-DDRI. ~VAINNSD

PLTN QSGS-PDQIAYERAG-~=--======-= KGF- wnmsnsﬁﬁnws NSH-=--===~ TC
32_KDQ32475_Pleurotus_ostreatus KLEN QSPQ-GDRI. AI-STL T
32_EAQ88347_Chaetomium_globosum 7AD | WDNG-NNQT. —VAI LT-RTF: oT
32_ORY89754_L idium_creatinivorum FTNSLATS- IGH-VAINF AD-ATL-
TN WDNG-NNAT T or
TN WDNG-NNAT T OTF: or
32_KEY73157_Stachybotrys_chartarum /TN WDNG-NNQI. oT
32_0BT62577_Pseudogymnoascus_sp_23342_ SN WDNG-NNAT! oT
32_EON97874_Phaeoacremonium_minimum TD_ WDNG-NNATGFGRGD or
QHLRD NT
32_0AG04271_Paraphaeosphaeria_sporulosa /TN WDNG- m«gnm;wcn QT
32_EGG02960_Melampsora_larici_populina PVRNIT 0
32_EGG02993_Melampsora_larici_populina PVENLT ™v
PVHNIT v
PVHNIT v
PSGRTTLSRSMSITIFLSALEARLAVEEAPSPL IEGSS-NQOI. IGF-VAT - QTF:
32_KNE94052_Puccinia_striiformis PVONIV F-VAINNDD: LEDY
IVGAVRL Q- -~ ~PVONIITVS-RGNQ- - -V-LSSLMRERKATEN
QKGO KRRF /D-SFVAVA- I
QMGQ STDG! 'D-SFALVT- V! A
QKGQ: A--SVDGC 'D-SFACVS-IT( A

42_AWA81565_Pecoramyces_ruminatium



1_AAA85446_Paenibacillus_polymyxa
1_CAR49465_Thermoactinomyces_vulgaris
1_BAD06003_Aspergillus_awamori
1_BAD06002_Aspergillus_awamori

1 AAF14264_Aspergillus_flavus
1_BAD01051_Aspergillus_kawachii
1_BAA22993 Aspergillus_kawachii
1_EAR64850_Aspergillus_nidulans
1_AAF17100_Aspergillus_nidulans
1_P56271_Aspergillus_niger
1_CAK44871_Aspergillus_niger
1_CAK40249_Aspergillus_niger
1_CAK41088_Aspergillus_niger
1_CAA31218_Aspergillus_oryzae
1_BAR01255_Aspergillus_shirousami
1_AEB80431_Aspergillus_tubingensis
1_BAA12010_Cryptococcus_sp_S_2
1_ABG48762_Fusicoccum _sp_BCCA124
1_AA012212_Lipomyces_kononenkoae
1_AAC49622_Lipomyces_spencermartinsiae
1_AAN75021_Lipomyces_starkeyi
1_AFD54462_Malbranchea_cinnamomea
1_ABF72529_Ophiostoma_floccosum
1_EPS26265_Penicillium oxalicum
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1_AB042285_Phanerochaete_chry ium
1_BAW15173_Pholiota microspora
1_BAF98616_Pichia_burtonii
1_AGJ52081_Rhizomucor_pusillus
1_ADL28123_Rhizopus_oryzae
1_ADD80242_Saccharomycopsis_fibuligera
1_ABS76467_Saitozyma_flava
1_CAB11471_Schizosaccharomyces_pombe
1_CAB40006_Schizosaccharomyces_pombe
1_CAR34162 iomyces_occidentali
1_CAA51912_Schwanniomyces_occidentalis
1_ACN82436_Sclerotinia_sclerotiorum
1_CAR03110_Thermomyces_lanuginosus
1_BAG69580_Trichoderma_viride
1_CAJ21046_Valsaria_rubricosa

5 AWX66236 Allcyclobac1llus sp_18711
5_AAQ01675_Alkalimonas_amylolytica
5_CAL14744_Anoxybacillus_flavithermus
5 AEWO7376 _Bacillus_acidicola
5_AAA22191 Bacillus_amyloliquefaciens
5 AEY86223 _Bacillus_cereus
5_CAD26699_Bacillus halmapalus

5 AAA22226 Bacillus_licheniformis
5_AEM05860_Bacillus_licheniformis
5_AAK00598_Bacillus_megaterium
5_AGN35141_Bacillus_paralicheniformis
5_AAR68734_Bacillus_sp

5_AAA22231 Bacillus_sp_707

5_BAF03567 350111\)5 _sp_JAMB 204
5_CAC39917 _Bacillus_sp_KSM ] K38

5 AAB18785 _Bacillus_sp_MK ° 716
5_AAR63900 Bacillus_sp_TS_23

5 ABW87262 Bsc1llus _sp_ YX ¥X1
5_AAF00567 Cytophaga_sp
5_AAC74994_Escherichia coli

5_AFz41193 ExquDbaCteIlLﬂ‘\ sp_DAUS5
5_AAA22235 Geobacillus_stearothermophilus
5_ABX83871_Geobacillus_thermodenitrificans
5_AFC87833_Geobacillus_thermoleovorans
5_ACL70573_Halothermothrix orenii
5_CAQ30277_Nostoc_sp_PCC_7119
5_AAA27110_Salmonella_typhimurium
5_BAA24178_Streptococcus_equinus
5_AAA97431_Streptococcus_equinus
5_AAN59233_Streptococcus_mutans
5_CCD30600_uncultured bacterium
5_ALP73597 Vibrio_alginolyticus
5_ABK62854_Histoplasma_capsulatum

IL
-SQSGF-QKGDQVVDLL---TC:
SVSGKF MDT

~TTV-GD-SGLEVTMA--L-
-TTV-SSDGTVTFNLK--D

DTLTDVF

/TV-Q-NNQITFQLQ--N--G---NPAIFQKN

SSETGF-QASEPVMDVL---SC----—

——————— PGSETMIDLL---TC-

QVSIQ QPQIFVPA

- —YH’I' GSDGSLSFTMT--G--G---LPRVFYNA

-—= TSIK: ILYPY

EVETNY - TANEVVSDVF-
-SNTGY-SSGDKVIDII

~--VLA-GDSGSLSVSIS--G--G---MPQVYAPS

-S-TKY- DVL.
SSQTGF-TSNLQVVEVL:
TDVI

DSTLTVSI. IYAPA
-STT-NGSGNLAVSMA--G--G---VPRIFYPK

TA-

--GTQ D

QLCLT"

--STQQ- I-
TMYVGTAHAGQVFKDITG- mu'

YTA-DSNGQICVQLS--S

SINSHQA--NTTFYDY' ~TESTGWSVWVPQ

KQHAGKTFYDL IWVEK
WKQHAGKVE‘YDLT

RMYAGL YDIT -G---SVSIYVQK

oo ITG-NQ'
ONKAGQVWHD ITG-NKI

RMYVGR( ITC

RMYVGR( I T

v IWYD wr-NQ

RMY

KHKAGQVWRD I

'GRNKAGQVWSDITG-NRT
RMYVGTQNAGEVWYDITG-NRT
GOTWTDL

-G---SVSIWVAK

Y
gYVGKKHAGKVE‘YDLTG—NRS
RMYAGL LT

IYVOK
RMY, IWYDL 00
TIHL G-NRQ- VVT FCN--G- IE
MYVGK( 1YTOQ
IMYVGK YDLT
MY’

"YDL

MY
INSRQP--DTEFYDLTG-HI!

MEVGKPNTK--FIDLTE-HI!
TLLL

RMF TDYLG-NQ VI

RMF KLETDALG-NO; 0I-DEQG
VDYLN-NCT IL-DDQG

RINSGQP--NTTFYDYTG-HVQ- IIT (G}

{IMYTGKPSAR- -YVDKLG-T

5_ABS11196_Paracoccidioides brasiliensi
5 _BAW15172 Pholiota ._microspora
15_AAB60935_Aedes_aegypti
15_AAB60934_Aedes_aegypti
15_ARA03322_Aedes_atropalpus
15_AAA03323_Anopheles_merus
15_AAN77138_Anthonomus_grandis
15_AAN77139_Anthonomus_grandis
15_ARO13755_Asterias_rubens

15_AAY23288 Blattella_germanica
15_BAB72257_Callosobruchus_chinensis
15_AAA03350_Culex_tarsalis
15_AAF20998 Diabrotica virgifera virgifera
15_AAC35243_Drosophila_ananassae
15_BAB91544_Drosophila_bocki
15_BAA04582_Drosophila_erecta
15_BAB91509_Drosophila_kikkawai
15_BAA95437 Drosophila_leontia

15_BAA95441 Drosophila_lini

15_BAA04583 Drosophila_mauritiana
15_AAK93479_Drosophila_melanogaster_Amyrel
15_CAA28238_Drosophila_melanogaster

15_AAC46839_Drosophila, ura
15_BAA04585_Drosophila_sechellia
15_AAC46463_Drosophila_virilis
15_AAG60011_Drosophila_yakuba
15_CAA76926_Phaedon_cochleariae
15_P56634_Tenebrio_molitor
15_AAA03708_Tribolium_castaneum
15_AAF73435_zabrotes_subfasciatus
24_ABL09312_Acarus_siro
24_BAB85635_Anguilla_japonica
24_AAL37207_Crassostrea_gigas
24_AAL37183 Crassostrea_gigas
24_AAD38942 Dermatophagoides_pteronyssinus
24_AAD38943_Euroglyphus_maynei
24_AAC60246_Gallus_gallus
24_ABO26610_Haliotis_discus_discus
24_BAM74656_Haliotis_discus_hannai
24_AAA51724_Homo_sapiens_pancreatic
24_AAH63129_Homo_sapiens_salivary
24_AAA37221 Mus_musculus
24_AAA37230_Mus_musculus
24_H2NOD4_Oryzias_latipes
24_CAR68065_Pecten_maximus
24_CAA54524_Penaeus_vannamei
24_CAB65552_Penaeus_vannamei
24_AAF65827_Pseudopleuronectes_americanus
24_AAR40725_Rattus_norvegicus
24_AAH88228 Rattus_norvegicus
24_P83053_Struthio_camelus
24_AAF02828_Sus_scrofa
24_CAC87125_Tetraodon_nigroviridis
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32_BAV60949_Pholiota microspora
32 KJA26527_Hypholoma_sublateritium
32_KDR78015_Galerina marginata
32_PPO83160_Psilocybe_cyanescens
32_KTB32361_Moniliophthora_roreri
32_KDQ30003_Pleurotus_ostreatus
32_RDX41646_Polyporus_brumalis
32_0JT13448_Trametes_pubescens
32_PFH45132_Amanita thiersii
32_KIM37787_Hebeloma_cylindrosporum
32_PBK61492_Armillaria_solidipes

32_RDB27268_Hypsizygus_marmoreus
32_PPQ71147 Gymnopilus_dilepis
32_0SD07916_Trametes_coccinea
32_KZW01389_Exidia_glandulosa
32_EIW55835_Trametes_versicolor
32_SJL11930_Armillaria_ostoyae
32_PAV18085_Pyrrhoderma_noxium
32_RPD65356_Lentinus_tigrinus
32_PBK84861_Armillaria_gallica
32_KLO18298_Schizopora_paradoxa
32_PPR08271_Panaeolus_cyanescens
32_KIK53845_Gymnopus_luxurians
32_KIJ56431_Sphaerobolus_stellatus

SL TYCNVQ

32_EJD07843_Fomitiporia_medi
32_EPQ53992_Gloeophyllum_trabeum
32_KIP11288_Phlebiopsis_gigantea

32 KIJ69360 Hydnomex:ulxus_pxnastrx
32 KZT20455 Neolentinus_lepideus

32_PPR00074_Panaeolus_cyanescens
32 "EKM53319 ]
32_TBU45601_Dichomitus_squalens
32_PSR82077_Phlebia_centrifuga
32_KIM89391_Piloderma_croceum
32_PIL31175_Ganoderma_sinense

32_KDQ58060_Jaapia_argillacea
32_CEL62905_Rhizoctonia_solani
32_GAT57350_Mycena_chlorophos
32_KIM25608_Serendipita_vermifera
32_GAW02849_Lentinula_edodes
32_TCD63303_Steccherinum_ochraceum

32_KIT90441 Plicaturopsis_crispa
32_KDQ58058_Jaapia_argillacea
32_0CH93218_Obba_rivulosa

32_EIW78746_Coniophora_puteana
32_KII86244_Plicaturopsis_crispa
32_EKM75205_Agaricus_bisporus
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SLI DVISGT:! TGTG----- ITVS-GGT

SLI TYCDVVAGPL O ITVSSCGT

L 'YCDV YTVASDGT

SL TYCDV ITVASDGT,

SLI TYCDVISGTL ACTGSA FTVS-GGK
32_KIY62009_Cyli Tdium f ii SLAAG TYCDVISGT-A-T--------~-] NGTCTGAS----~ YTVS-GGS,

PL TYCDVT. YTVASGGT

SL DV GTV-—-—- YTVASDGT
32_EGN97351_Serpula_lacrymans_var_lacrymans  SL DVISGPPT TCA YTVASDGT,
32_KDQ06010_Botryobasidium_botryosum GLI DVANGA-L T YTVT-GGSLTVTVPA--R---—— SAIALHTGA

SLPDX TYCDVT. YTVS-GGS
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32_KzP22139_Fibularhizoctonia_sp_CBS_109695  TLAAG------ SYCDVITGSS--V---------- SGACTGTG:

SL DVTI.
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SLED TYCDVISGSS
32 EM'D35390 Gelatopuzxa ispora SMPDX TYCDVISGAS--V-----—===~

GLADG------ KYCDVISGA-L-§---------~

SLED TYCDVIRGT

)

32 KZT36083 51stotremastzum suecicum
32 ni

32_EFT98134_ Scmzophyuum commune
32_BBC62173_Tricholoma_matsutake
32_CCA69081_Serendipita_indica
32_EFI98135_Schizophyllum commune
32_KII85613 Plicaturopsis_crispa
32_EIN11730_Punctularia_stri ta

32_PIL33242_Ganoderma_sinense
32_KZT18190 Neolentinus_lepideus
32_Kzv75308_Peniophora_sp_CONT

32_KII86838_Plicaturopsis_crispa

32_KZW01365_Exidia_glandulosa
32_KDQ58178_Jaapia_argillacea
32_KzV75307_Peniophora_sp_CONT
32_KIK51212_Gymnopus_luxurians
32_RDX41931_Polyporus_brumalis
32_TBU29254_Dichomitus_squalens
32 KIY45802_Fistulina hepatica
32_KIL59382 Amanita muscaria

32 KIY53725_Fistulina_hepatica
32_KIY47132_Fistulina_hepatica
32_RPD55342_Lentinus_tigrinus
32_TCD61445_Steccherinum_ochraceum
32_KIM25602_Serendipita_vermifera
32_EJD37603_Auricularia_subglabra
32_KZT54766_Calocera_cornea
32_KIY46805_Fistulina_hepatica
32_PPO69654_Psilocybe_cyanescens
32_K2093971_Calocera_viscosa

32_PVG03687_Serendipita vermifera
32 EIM57674 |_Stereum_hirsutum
32_CCA69087_ Serendxplta indica
32_CEL62035_Rhizoctonia_solani

32 KIO30302 Tulasnella_calospora
32_CEL62036_] Rhizoctonia_solani
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32_KI024533_Tulasnella_calospora

32 EIM84100_Stereum hirsutum

32 KDN35973_Rhizoctonia_solani

32_KIY48489 Fistulina hepatica

32 KIY48486_Fistulina hepatica

32 KZP26813_Fibularhizoctonia_sp_CBS_109695
32_KDQ32476_Pleurotus_ostreatus
32_EIM84087_Stereum hirsutum
32_KDQ32475_Pleurotus_ostreatus

32_EWZ34052_Fusarium oxysporum

32 OET91513

32_GAT55198 Mycena_chlorophos

32 0AV91411_Puccinia_triticina
32 EFP79978_Puccinia_graminis
32 GAT51088_Mycena_chlorophos

32_KNZ54553_Puccinia_sorghi

—————— D
32 EAQ55347 Chaetonuum qlobosum SL TYCNVOQ; T----AVTVDGSGQ
32 ORY59754 Leucospoxldxum creatinivorum DVAD( TYCEITSGCI ITVS-GGS

SLI TYCNVQ! Y

SL TYCNVQ! YVTVNSSGQ
32_KEY73157_Stachybotrys_chartarum SL TYCNVO! -AVTVNSSGQ
32_OBT62577_Pseudogymnoascus_sp_23342_: SL TYCNVOSK: -SVTVNSSGQ
32_EON97874_Phaeoacremonium minimum SLI TYCNVO! YVTVDSSGQ

SL DIIHI ITVASDGT,
32_0AG04271_Paraphaeosphaeria_sporulosa sL NV TVNSSGH | TATL(
32_EGG02960_Melampsora_larici_populina IDSIVIPG
32_EGG02993_Melampsora_larici_populina TDVL QUCEQ KLIGNLVV

GLPVP' DRLHPSDD-GQL LQRD RLRPLTIPP--

GLPLPA-SPEDAY )L PD! ARLCPLTI.

SL TYCDAIHDTN' TGTT----- YTVS-GGS ' SATIGA-- DAIALYVNN
32_K}|E94052_Puccinia_s triiformis GLPLPA-SPGDAYRDRLI -LOSD! GLTRLRPLSIPP--R----- SAIGIMVFE

RLFFF ~KQ! L AL DV

~TFTGL-PNG-TYVD; TISLSG--Q YVLN

-AYDGI-PNG-TYRD: D-- TVTD-GRLTV ILRVYVLN

-TFNGL-PGG-TYKEVI IPEGGSISI. IWVLD

42_AWA81565_Pecoramyces_ruminatium



Figure S1. Sequence alignment of all 268 collected sequences representing o-amylases from subfamilies GH13_1,
GH13_5, GH13_15, GH13_24, GH13_32 and GH13_42. The alignment spans the segment of sequences from the
beginning of the strand 1 (CSR-VIII) to the end of the strand p8 (CSR-VII) of the catalytic TIM-barrel (including the
domain B) completed by a part succeeding the strand 8 (CSR-VII) since there are residues involved in SBSs. The CSRs
are and catalytic triad are highlighted in yellow and red, respectively. The residues involved in chloride binding are
signified by green; dark green is used for lysine replacing arginine in the CSR-VII. For SBS residues, blue highlighting is
applied for residues conserved within a particular subfamily; outside subfamily, the corresponding residues are
signified by cyan. The sequences are ordered from the top according to subfamilies starting with the subfamily GH13_1.
Within each subfamily, sequences within subfamilies (except for GH13_15 and GH13_24) are grouped as bacteria

followed by fungi; each group being arranged alphabetically.
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Figure S2. Evolutionary trees of studied a-amylases based on the alignment of (A) sequences spanning the segment
between the strands B1 and (38 of catalytic TIM-barrel; and (B) extracted eight conserved sequence regions. The same
trees without all the leaves described are presented in Figure 2. Details concerning all a-amylases compared in the trees

as well as their colour codes are given in Table S1. Each protein is labelled by the GH13 subfamily number, the GenBank

accession number (or rarely the UniProt accession number) and the name of the organism.

Table S1. List of 268 sequences from GH13 subfamilies containing fungal and chloride-dependent a-amylases.”

No. Source GenBank® UniProt® Length? B1-B8e

GH13_1 - Bacteria

1 Paenibacillus polymyxa AAA85446.1 P21543 1196 753-1072


http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1406
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAA85446.1
http://www.uniprot.org/uniprot/P21543

2 Thermoactinomyces vulgaris CAA49465.1 Q60051 482 44-358
GH13_1 - Eucarya — Fungi
3 Aspergillus awamori BADO06003.1 Q76L96 634 36-352
4 Aspergillus awamori BAD06002.1 Q76L99 499 36-352
5 Aspergillus flavus AAF14264.1 Q7LV45 499 36-352
6 Aspergillus kawachii BADO01051.1 Q76CT3 498 35-351
7 Aspergillus kawachii BAA22993.1 013296 490 35-352
8 Aspergillus nidulans EAA64850.1 AOA1UBQLTY 490 30-344
9 Aspergillus nidulans AAF17100.1 Q9oUV09 623 34-350
10  Aspergillus niger N.A. P56271 484 15-331
11 Aspergillus niger CAK44871.1 A2QL05 498 35-351
12 Aspergillus niger CAK40249.1 A2QTS4 555 40-359
13 Aspergillus niger CAK41088.1 A2QYT9 549 43-362
14 Aspergillus oryzae CAA31218.1 POC1B3 499 36-352
15  Aspergillus shirousami BAA01255.1 P30292 499 36-352
16  Aspergillus tubingensis AEB80431.1 GI9DAO07 640 36-352
17 Cryptococcus sp. S-2 BAA12010.1 Q92394 631 35-366
18  Fusicoccum sp. BCC4124 ABG48762.1 Q0Z8K1 475 13-329
19  Lipomyces kononenkoae AAQ012212.1 Q8J1E4 499 38-356
20  Lipomyces spencermartinsiae AAC49622.1 Q01117 624 108-424
21  Lipomyces starkeyi AAN75021.1 Q6YF33 647 185-501
22 Malbranchea cinnamomea AFD54462.1 K9L8F3 492 36-350
23 Ophiostoma floccosum ABF72529.1 QO6SN2 630 33-349
24 Penicillium oxalicum EPS26265.1 S7Z6T2 626 32-348
25  Phanerochaete chrysosporium AB042285.1 A5Y589 530 34-348
26  Pholiota microspora BAW15173.1 AOALL7MPN9 535 34-351
27  Pichia burtonii BAF98616.1 A9ZPMO 494 45-358
28  Rhizomucor pusillus AGJ52081.1 M9TI89 471 48-347
29  Rhizopus oryzae ADL28123.1 E2G4G0 462 41-340
30  Saccharomycopsis fibuligera ADD80242.1 D4P4Y7 494 42-358
31  Saitozyma flava ABS76467.1 A7LGW4 631 35-366
32  Schizosaccharomyces pombe CAB11471.1 014154 513 40-352
33  Schizosaccharomyces pombe CAB40006.1 Q9Y7S9 564 36-356
34  Schwanniomyces occidentalis CAA34162.1 P19269 512 51-367
35  Schwanniomyces occidentalis CAA51912.1 Q08806 507 47-363
36  Sclerotinia sclerotiorum ACNB82436.1 COLW29 499 36-349
37  Thermomyces lanuginosus CAA03110.1 UPIO00011D79A 493 33-350
38  Trichoderma viride BAG69580.1 B5BQC3 463 35-334
39  Valsaria rubricosa CAJ21046.1 UPI000057623F 493 35-332
GH13 5 — Bacteria

40  Alicyclobacillus sp. 18711 AWX66236.1 AOA3P8MUS3 514 41-399
41  Alkalimonas amylolytica AAQ01675.1 Q6WUB6 587 50-378
42 Anoxybacillus flavithermus CAL14744.1 UPIOO00DACTC3 586 13-369
43  Bacillus acidicola AEW07376.1 JIPQD2 479 9-365

44  Bacillus amyloliquefaciens AAA22191.1 P00692 479 40-396
45  Bacillus cereus ABY86223.1 BOLVG1 513 39-395
46  Bacillus halmapalus CAD26699.1 UPI000002EA3C 485 13-370
47  Bacillus licheniformis AAA22226.1 P06278 512 40-394
48  Bacillus licheniformis AEMO05860.1 I13P686 483 11-365
49  Bacillus megaterium AAKO00598.1 Q9AQ54 533 39-395
50  Bacillus paralicheniformis AGN35141.1 UPI0002A8802F 512 40-394
51  Bacillus sp. KSM-1378 AAR68734.1 082839 516 44-401
52  Bacillus sp. 707 AAA22231.1 P19571 518 46-403
53  Bacillus sp. JAMB-204 BAF03567.1 QOKKZ7 513 39-395
54 Bacillus sp. KSM-K38 CAC39917.1 Q93148 501 32-386
55  Bacillus sp. MK 716 AAB18785.1 P71034 521 46-402
56  Bacillus sp. TS-23 AAA63900.1 Q59222 613 43-399
57  Bacillus sp. YX-1 ABW87262.1 A9YDD9 514 40-396
58  Cytophaga sp. AAF00567.1 QI9RQT8 519 45-401


http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2026
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAA49465.1
http://www.uniprot.org/uniprot/Q60051
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=105351
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAD06003.1
http://www.uniprot.org/uniprot/Q76L96
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=105351
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAD06002.1
http://www.uniprot.org/uniprot/Q76L99
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5059
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAF14264.1
http://www.uniprot.org/uniprot/Q7LV45
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5059
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAD01051.1
http://www.uniprot.org/uniprot/Q76CT3
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=40384
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAA22993.1
http://www.uniprot.org/uniprot/O13296
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=EAA64850.1
http://www.uniprot.org/uniprot/A0A1U8QLT9
http://www.cazy.org/e184.html
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAF17100.1
http://www.uniprot.org/uniprot/Q9UV09
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5061
http://www.uniprot.org/uniprot/P56271
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5061
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAK44871.1
http://www.uniprot.org/uniprot/A2QL05
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5061
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAK40249.1
http://www.uniprot.org/uniprot/A2QTS4
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5061
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAK41088.1
http://www.uniprot.org/uniprot/A2QYT9
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5062
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAA31218.1
http://www.uniprot.org/uniprot/P0C1B3
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5070
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAA01255.1
http://www.uniprot.org/uniprot/P30292
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5068
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AEB80431.1
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=87049
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAA12010.1
http://www.uniprot.org/uniprot/Q92394
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=392077
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ABG48762.1
http://www.uniprot.org/uniprot/Q0Z8K1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAO12212.1
http://www.uniprot.org/uniprot/Q8J1E4
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=56873
http://www.uniprot.org/uniprot/Q01117
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=29829
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAN75021.1
http://www.uniprot.org/uniprot/Q6YF33
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5041
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AFD54462.1
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=104300
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ABF72529.1
http://www.uniprot.org/uniprot/Q06SN2
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=933388
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=EPS26265.1
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5306
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ABO42285.1
http://www.uniprot.org/uniprot/A5Y589
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=45500
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAF98616.1
http://www.uniprot.org/uniprot/A9ZPM0
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=4840
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AGJ52081.1
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=64495
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ADL28123.1
http://www.uniprot.org/uniprot/E2G4G0
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=4944
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ADD80242.1
http://www.uniprot.org/uniprot/D4P4Y7
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5416
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ABS76467.1
http://www.uniprot.org/uniprot/A7LGW4
http://www.cazy.org/e16.html
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAB11471.1
http://www.uniprot.org/uniprot/O14154
http://www.cazy.org/e16.html
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAB40006.1
http://www.uniprot.org/uniprot/Q9Y7S9
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=27300
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAA34162.1
http://www.uniprot.org/uniprot/P19269
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=27300
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAA51912.1
http://www.uniprot.org/uniprot/Q08806
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5180
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ACN82436.1
http://www.uniprot.org/uniprot/C0LW29
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5541
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAA03110.1
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=5547
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAG69580.1
http://www.uniprot.org/uniprot/B5BQC3
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=338774
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAJ21046.1

59  Escherichia coli AAC74994.1 P26612 495 10-369
60  Exiguobacterium sp. DAU5 AFZ41193.1 M416P6 514 40-396
61  Geobacillus stearothermophilus AAA22235.2 P06279 549 46-402
62  Geobacillus thermodenitrificans ABX83871.1 A9UJ60 549 46-402
63  Geobacillus thermoleovorans AFC87833.1 JIPXA2 549 46-402
64  Halothermothrix orenii ACL70573.1 B8CZ54 623 153-508
65  Nostoc sp. PCC 7119 CAQ30277.1 B1VK33 489 9-366
66  Salmonella typhimurium AAA27110.1 P26613 494 10-369
67  Streptococcus equinus BAA24178.1 050583 484 9-367
68  Streptococcus equinus AAA97431.1 Q53786 485 10-368
69  Streptococcus mutans AAN59233.1 Q8DTO08 486 10-368
70  uncultured bacterium CCD30600.1 1718P3 486 10-369
71  Vibrio alginolyticus ALP73597.1 AO0A0S2UQLA4 507 33-389
GH13_5 - Eucarya — Fungi
72 Histoplasma capsulatum ABK62854.1 AQ0TO74 540 42-399
73  Paracoccidioides brasiliensis ABS11196.1 ATL832 535 42-397
74 Pholiota microspora BAW15172.1 AOALL7MPN7 519 40-399
GH13_15 - Eucarya
75  Aedes aegypti AAB60935.1 P53354 737 275-594
76 Aedes aegypti AAB60934.1 002652 486 35-345
77  Aedes atropalpus AAA03322.1 Q16924 491 35-345
78  Anopheles merus AAA03323.1 Q17059 514 39-356
79  Anthonomus grandis AANT77138.1 Q8I9K6 484 34-341
80  Anthonomus grandis AANT77139.1 Q8I9K5 491 35-348
81  Asterias rubens AA013755.1 Q8IA45 492 34-345
82  Blattella germanica AAY23288.1 Q2KJQ1 498 35-351
83  Callosobruchus chinensis BAB72257.1 Q5KTR5 489 33-344
84  Culex tarsalis AAA03350.1 Q23767 496 34-350
85  Diabrotica virgifera virgifera AAF20998.1 Q9U406 482 37-343
86  Drosophila ananassae AAC35243.1 077407 494 35-348
87  Drosophila bocki BAB91544.1 QINKZ2 494 35-348
88  Drosophila erecta BAA04582.1 Q23932 494 35-348
89  Drosophila kikkawai BAB91509.1 Q8MM52 494 35-348
90 Drosophila leontia BAA95437.1 QINKY9 494 35-348
91  Drosophila lini BAA95441.1 QIN6Q7 494 35-348
92  Drosophila mauritiana BAA04583.1 P54215 494 35-348
93  Drosophila melanogaster Amyrel AAKO93479.1 018408 493 36-347
94  Drosophila melanogaster CAA28238.1 P08144 494 35-348
95  Drosophila pseudoobscura AAC46839.1 046116 494 35-348
96  Drosophila sechellia BAA04585.1 Q24642 494 35-348
97  Drosophila virilis AAC46463.1 Q24737 494 35-348
98  Drosophila yakuba AAG60011.1 P51548 494 35-348
99  Phaedon cochleariae CAAT76926.1 097396 485 35-344
100 Tenebrio molitor N.A. P56634 471 17-326
101 Tribolium castaneum AAA03708.1 Q26854 490 34-345
102 Zabrotes subfasciatus AAF73435.1 Q9N2P9 483 34-344
GH13_24 — Eucarya
103 Acarus siro ABL09312.1 BOKZK1 517 41-360
104  Anguilla japonica BAB85635.1 Q8QGW?2 512 32-357
105 Crassostrea gigas AAL37207.1 Q8WSG9 519 36-356
106 Crassostrea gigas AAL37183.1 Q8WSH?2 520 36-357
107 Dermatophagoides pteronyssinus AAD38942.1 P49274 496 18-337
108 Euroglyphus maynei AAD38943.1 Q9Y196 521 43-362
109 Gallus gallus AAC60246.1 Q98942 512 32-357
110 Haliotis discus discus AB026610.1 B6RB08 511 35-356
111 Haliotis discus hannai BAM74656.1 L8AW48 511 35-356


http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=66546
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ABL09312.1
http://www.uniprot.org/uniprot/B0KZK1
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=7937
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAB85635.1
http://www.uniprot.org/uniprot/Q8QGW2
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=29159
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAL37207.1
http://www.uniprot.org/uniprot/Q8WSG9
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=29159
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAL37183.1
http://www.uniprot.org/uniprot/Q8WSH2
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=6956
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAD38942.1
http://www.uniprot.org/uniprot/P49274
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=6958
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAD38943.1
http://www.uniprot.org/uniprot/Q9Y196
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9031
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAC60246.1
http://www.uniprot.org/uniprot/Q98942
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=91233
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=ABO26610.1
http://www.uniprot.org/uniprot/B6RB08
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=42344
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=BAM74656.1

112 Homo sapiens — pancreas AAA51724.1 P04746 511 32-357
113 Homo sapiens — saliva AAH63129.1 P04745 511 32-357
114 Mus musculus AAA37221.1 P00687 511 32-357
115 Mus musculus — pancreas AAA37230.1 P00688 508 32-354
116 Oryzias latipes N.A. H2NO0D4 512 32-357
117 Pecten maximus CAAG8065.1 P91778 508 35-354
118 Penaeus vannamei CAA54524.1 Q26193 512 33-357
119 Penaeus vannamei CAB65552.2 Q9UOF9 489 33-357
120 Pseudopleuronectes americanus AAF65827.1 Q9I9H6 512 32-357
121 Rattus norvegicus — pancreas AAA40725.1 P00689 508 32-354
122 Rattus norvegicus AAHB88228.1 Q5I0L0 511 32-357
123  Struthio camelus N.A. P83053 497 17-342
124 Sus scrofa — pancreas AAF02828.1 P00690 511 32-357
125 Tetraodon nigroviridis CAC87125.1 Q8UWES5 513 32-358
GH13 32 - Bacteria

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

GH13_32 — Eucarya — Fungi

146 Pholiota microspora BAV60949.1 AOA1E1ERR9 589 51-347
147 Hypholoma sublateritium KJA26527.1 AOAOD2LFX5 591 47-343
148 Galerina marginata KDR78015.1 AOA067T4C3 589 48-344
149 Psilocybe cyanescens PPQ83160.1 A0A409WXAOD 586 47-341
150 Moniliophthora roreri KTB32361.1 AOAOWOF7R2 585 44-340
151 Pleurotus ostreatus KDQ30003.1 AOA067NPJ8 587 47-343
152 Polyporus brumalis RDX41646.1 AOA371CMZ2 584 48-344
153 Trametes pubescens 0JT13448.1 AOALIM2WO0S7 597 52-348
154 Amanita thiersii PFH45132.1 AOA2AINBQ?2 588 52-349
155 Hebeloma cylindrosporum KIM37787.1 AOAQ0C2Y9T3 580 44-340
156 Armillaria solidipes PBK61492.1 AO0A2H3B359 573 36-330
157 Heterobasidion irregulare ETW76368.1 W4JS51 545 2-298
158 Hypsizygus marmoreus RDB27268.1 AO0A369JZU5 587 48-344
159  Gymnopilus dilepis PPQ71147.1 AO0A409VY19 654 108-404
160 Trametes coccinea 0SDO07916.1 AOALY2J3F4 577 50-334
161 Exidia glandulosa KZW01389.1 AOA165NYB6 595 53-348
162 Trametes versicolor EIW55835.1 N.A. 598 52-348
163 Armillaria ostoyae SJL11930.1 AOA284RT72 591 36-348
164 Pyrrhoderma noxium PAV18085.1 A0A286UF06 1482 426-722
165 Lentinus tigrinus RPD65356.1 AOA5C25VV8 593 51-347
166 Armillaria gallica PBK84861.1 AOA2H3CP67 565 36-324
167 Schizopora paradoxa KL0O18298.1 AOAOH2S5996 582 42-341
168 Panaeolus cyanescens PPR08271.1 AO0A409YZ37 590 43-341


http://www.cazy.org/e358.html
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAA51724.1
http://www.uniprot.org/uniprot/P04746
http://www.cazy.org/e358.html
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAH63129.1
http://www.uniprot.org/uniprot/P04745
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=10090
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAA37221.1
http://www.uniprot.org/uniprot/P00687
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=10090
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAA37230.1
http://www.uniprot.org/uniprot/P00688
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8090
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=6579
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAA68065.1
http://www.uniprot.org/uniprot/P91778
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=6689
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAA54524.1
http://www.uniprot.org/uniprot/Q26193
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=6689
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAB65552.2
http://www.uniprot.org/uniprot/Q9U0F9
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8265
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAF65827.1
http://www.uniprot.org/uniprot/Q9I9H6
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=10116
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAA40725.1
http://www.uniprot.org/uniprot/P00689
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=10116
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAH88228.1
http://www.uniprot.org/uniprot/Q5I0L0
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=8801
http://www.uniprot.org/uniprot/P83053
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=9823
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=AAF02828.1
http://www.uniprot.org/uniprot/P00690
http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=99883
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=CAC87125.1
http://www.uniprot.org/uniprot/Q8UWE5
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170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

Gymnopus luxurians
Sphaerabolus stellatus
Fomitiporia mediterranea
Gloeophyllum trabeum
Phlebiopsis gigantea
Cylindrobasidium torrendii
Hydnomerulius pinastri
Neolentinus lepideus
Serpula lacrymans
Botryobasidium botryosum
Panaeolus cyanescens
Phanerochaete carnosa
Dichomitus squalens
Phlebia centrifuga
Piloderma croceum
Ganoderma sinense
Cylindrobasidium torrendii
Jaapia argillacea
Rhizoctonia solani

Mycena chlorophos
Serendipita vermifera
Lentinula edodes
Steccherinum ochraceum

Fibularhizoctonia sp. CBS 109695

Plicaturopsis crispa
Jaapia argillacea

Obba rivulosa

Gelatoporia subvermispora
Coniophora puteana
Plicaturopsis crispa
Agaricus bisporus
Sistotremastrum suecicum

Sistotremastrum niveocremeum

Schizophyllum commune
Tricholoma matsutake
Serendipita indica
Schizophyllum commune
Plicaturopsis crispa
Punctularia strigosozonata
Ganoderma sinense
Neolentinus lepideus
Peniophora sp. CONT
Plicaturopsis crispa
Botryobasidium botryosum
Cylindrobasidium torrendii
Exidia glandulosa

Jaapia argillacea
Peniophora sp. CONT
Gymnopus luxurians
Polyporus brumalis
Dichomitus squalens
Fistulina hepatica
Amanita muscaria
Fistulina hepatica
Fistulina hepatica
Lentinus tigrinus
Steccherinum ochraceum
Serendipita vermifera
Auricularia subglabra
Calocera cornea

Fistulina hepatica
Psilocybe cyanescens
Calocera viscosa

KIK53845.1
KI1J56431.1
EJD07843.1
EPQ53992.1
KIP11288.1
KIY62009.1
K1J69360.1
KZT20455.1
EGN97351.1
KDQ06010.1
PPR00074.1
EKM53319.1
TBU45601.1
PSR82077.1
KIM89391.1
PIL31175.1
KIY70325.1
KDQ58060.1
CEL62905.1
GAT57350.1
KIM25608.1
GAW02849.1
TCD63303.1
KZP22139.1
KI1190441.1
KDQ58058.1
OCH93218.1
EMD36390.1
EIW78746.1
KI1186244.1
EKM75205.1
KZT36083.1
KZS90559.1
EF198134.1
BBC62173.1
CCAB69081.1
EF198135.1
KI1185613.1
EIN11730.1
PIL33242.1
KZT18190.1
KZ\V75308.1
K1186838.1
KDQ08018.1
KIY73061.1
KZW01365.1
KDQ58178.1
KZV75307.1
KIK51212.1
RDX41931.1
TBU29254.1
KIY45802.1
KIL59382.1
KIY53725.1
KIY47132.1
RPD55342.1
TCD61445.1
KIM25602.1
EJD37603.1
KZT54766.1
KIY46805.1
PPQ69654.1
KZ093971.1

AOAODOATNA4
N.A.

N.A.
S7Q3A2
AOAOC3PUHO
AOAOD7AVYO
N.A.
AOA165P365
F8Q2E0
AODA067LUS3
AOA409YAP2
K5W345
AOA4QINZHS
AOA2R6P097
AOAOC3GFG2
AOA2G8SBN2
AOAOD7BIC3
AOA067PW10
AOAOB7FYWS5
AO0A1461BV9
AOAOC2WGV7
AOA1Q3E749
AOA4RORIL4
A0A166KQ11
N.A.
AOA067PTB3

UPIO0ODCYACG67

M2QWA3
AOA5M3MIB8
N.A.
K5XL16
A0A166B801
AO0A164RHE5
D8Q2K0
AO0A2Z5Y5L0
GATCP2
D8Q2K1
N.A.

N.A.
A0A2G8SHK1
A0A165MD72
A0A166K504
N.A.
AOA067LXA2
AOAOD7BTW3
AOA165NXQ6
AOA067PTNG
A0A166K4Z3
AOAODOCOR2
AOA371CNS9
AOA4QIMNHO
AOAOD7A480
AOAOC2WDE5
AOAOD7APGO
AOAOD7ATY?2
AOA5C2RUP1
AOA4RORSJ3
AOAOC2X8T3
JOWW10
AOA165EFLS
AOAOD7A7VO
AOAL09VTS4
AO0A167IVZ9

598
542
646
569
577
589
568
574
585
588
590
577
572
555
598
555
579
650
975
748
593
669
551
580
584
573
571
569
569
501
474
589
589
470
491
570
482
782
477
483
510
485
509
483
469
594
729
474
475
429
436
566
515
558
549
429
477
514
567
539
479
367
472

54-341
9-307
105-398
34-330
44-340
35-333
35-332
39-335
46-349
46-342
46-341
43-340
51-347
46-312
58-359
50-346
36-334
115-411
38-333
143-439
40-336
60-357
13-312
42-340
45-347
22-333
41-334
40-332
32-327
43-365
42-338
45-348
45-348
38-334
62-358
24-316
49-345
58-355
44-341
48-342
42-338
57-351
33-330
47-345
37-333
29-327
160-457
45-341
43-340
2-295
2-298
30-329
46-344
8-315
10-308
2-295
51-349
45-341
2-304
69-364
40-338
47-343
2-297



232 Fibularhizoctonia sp. CBS 109695 KZP07860.1 AOA165WS59 590 45-352
233 Serendipita vermifera PV(G03687.1 N.A. 536 46-362
234  Stereum hirsutum EIM87674.1 N.A. 600 41-343
235 Serendipita indica CCA69087.1 G4TCP6 486 2-298
236 Rhizoctonia solani CEL62035.1 AOAOB7FWG9 479 48-343
237 Punctularia strigosozonata EIN05398.1 N.A. 442 12-307
238 Dacryopinax primogenitus EJU02896.1 M5FXX0 522 42-341
239 Tulasnella calospora K1030302.1 AOA0C3M9C4 444 2-298
240 Rhizoctonia solani CEL62036.1 AOAOB7FVR4 477 48-341
241 Tulasnella calospora K1024533.1 AOAOC3KSS6 476 44-338
242  Stereum hirsutum EIM84100.1 N.A. 475 44-339
243 Rhizoctonia solani KDN35973.1 AOA066V6S6 451 2-297
244 Fistulina hepatica Kl1Y48489.1 AOAOD7ADKS 447 16-311
245  Fistulina hepatica KlY48486.1 AOAOD7AF22 459 27-322
246 Fibularhizoctonia sp. CBS 109695 KZP26813.1 AO0A166Q6M7 430 2-291
247 Pleurotus ostreatus KDQ32476.1 AOA067P9AG 466 50-352
248  Stereum hirsutum EIM84087.1 N.A. 477 45-341
249 Pleurotus ostreatus KDQ32475.1 AOA067NZR1 458 38-342
250 Chaetomium globosum EAQ88347.1 Q2GZT0 458 40-332
251 Leucosporidium creatinivorum ORY89754.1 A0A1Y2G021 594 45-339
252 Fusarium oxysporum EWZ34052.1 W9JPP9 456 38-330
253 Pseudogymnoascus verrucosus OBT91518.1 AOA1B8G6R5 459 41-333
254  Stachybotrys chartarum KEY73157.1 AO0A084B6H8 458 40-342
255 Pseudogymnoascus sp. 23342-1-11 OBT62577.1 AOA1B8DUF8 459 41-333
256 Phaeoacremonium minimum EON97874.1 RBBEZ8 461 43-335
257 Mycena chlorophos GAT55198.1 A0A1461682 846 405-708
258 Paraphaeosphaeria sporulosa OAG04271.1 AOA177CAS9 458 40-332
259 Melampsora larici populina EGG02960.1 FARXF9 500 72-375
260 Melampsora larici populina EGG02993.1 FARXG2 462 34-337
261 Puccinia triticina OAV91411.1 AOA180GFL8 516 77-380
262 Puccinia graminis EFP79978.1 UPI1000251D20C 574 85-388
263 Mycena chlorophos GAT51088.1 AOA146HU33 1085 44-377
264  Puccinia striiformis KNE94052.1 AOAOLOV451 535 102-397
265 Puccinia sorghi KNZ54553.1 AOAOL6V192 666 109-477
GH13_42 — Bacteria
266
267
GH13_42 — Eucarya — Fungi
268 Pecoramyces ruminatium AWAB81565.1 AO0A2S0S3D2 975 379-805

2 Colour code: GH13_1: plum — bacteria, red — fungi; GH13_5: green — bacteria, olive — fungi; GH13_15: magenta — eukaryotes; GH13_24: walnut —
eukaryotes; GH13_32: cyan — bacteria, blue — fungi; GH13_42: gold — Bacteria, ruby red — fungi. Sequences No. 146-265 of fungal a-amylases from
the subfamily GH13_32 were collected based on the CAZy database and BLAST search using the sequence of Pholiota microspora a-amylase as a
query.

P GenBank accession No.

¢ UniProt accession No.

d Length of the protein in amino acid residues.

¢ Segment of the protein from the strand p1 to the end of the strand 8 of the catalytic TIM-barrel including domain B.



