Note # means a duplicate that is probably not the correct seq

& means mRNA to support or complete an inaccurate or incomplete model

$ means not a P450, accidental match

version on March 15, 2006

>fgenesh1_pg.scaffold_2000426

CYP51F1
89% to CYP51F1 F. gram.

Necha1/scaffold_2:1348428-1350174

89% to Fusarium graminearum  CYP51F1

FG01000.1 AACM01000048 FGcontig1.48_scaffold1

This gene model seems correct DRN 2/4/06

MGLLHEIAGHPLAQQFQELPLGQQVGIGFGAIVVLSVILNILSQILFVNPNEPPMVFHWFPFIGSTVTYG

MDPPRFFKENRAK (0)
FGDVFTFVLLGKKTTVAVGPSGNDFILNGKLKDVCAEEIYTVLTTPVFGKDVVYDCPNAKLMEQKK (0)
FMKIALTTEAFRSYVPIISGEVRDYFKKSADFKGKTGIVDIPKKMAEITIFTASHALQGSV

IRSKFDESLAALYHDLDMGFTPINFMLHWAPLPWNRKRDHAQRTVAKIYMDTIRERRIKDNDDSEHDMMK

HLMNSTYKNGTPVPDHEIAHMMIALLMAGQHSSSSTSSWIMLRLAQYPQIMEELYQEQVKALGADLPPLK

FEDLAKLPLNQAIIKETLRLHAPIHSIMRAVKSPMPVPGTKYVIPTSHTLLAAPGVSASDPAYFPNPDEW

DPHRWEAGSPNAPTIARNNAEEEEKIDYGYGLVSKGSASPYLPFGAGRHRCIGEHFANVQLQTIVAEVVR

EFKFSNVDGGNTLIGTDYASLFSRPLEPANIRWERRQ*

>fgenesh1_pg.scaffold_7000156

CYP51F2
57% to CYP51F1 like seq fgenesh1_pg.scaffold_2000426, 

Necha1/scaffold_7:419968-421550

80% to Fusarium graminearum  CYP51F2 

FG04092.1 AACM01000179 FGcontig1.179_scaffold2

Note only one intron, not two as seen in CYP51F1

This gene model seems correct DRN 2/4/06

MLLLVWYPVLAIGAFLGIILIHALRQKLFRKAGEPPLIFHWLPFIGNAVSYGLDPCNFFMKCREK (0)
HGDVFTFVLFGRKIVCCLGVEGNDFVLNSRLQDANAEEIYGPLTIPVFGSDVVYDCPNSKFMEQKKFVKFGLTQK

ALESHVQLIEREVLDYIHAVPAFSGSEGTVDISNAMAEITIFTAARSLQGEEVRRKLTAEFAALYHDLDL

GFKPVNFLFPWAPLPHNRKRDAAHAKMRDIYMDIINKRRAEGGDLGEYSDMIANLMGCTYKNGQPVPDKE

IAHMMITLLMAGQHSSSSASSWIMFRLASRPDIAEELYQEQLTHLSVDGYLPPLQHSDLDKLTLLQNVVK

ETLRVHSSIHSILRKVKTPMQAPGTQYTITTDKVILASPTVTALSEEYFSNARTWDPHRWDNKEKEEVAG

DDVVDYGYGKVSKGTKSPYLPFGAGRHRCIGEKFAYVNLGVIVATMVRNFKLSTMDGKSGVPATDYNSLF

SRPVQPAYIRWERRKA*
>fgenesh1_pg.scaffold_6000765

CYP51F3
52% to fgenesh1_pg.scaffold_2000426, 

Necha1/scaffold_6:2267196-2268844

81% to Fusarium graminearum  CYP51F3 

FG11024.1 AACM01000457 FGcontig1.457_scaffold8

Note two exons, but the second exon is not seen in CYP51F1 or CYP51F2

This gene model seems correct DRN 2/4/06

MESLYGSFRALPLSISIPFTVGLVVVIAIARNVIGQLYFPDRNRPPVVFHVFPFIGSSVQYGIDPYKFFF

DCKAKYGDCFTFILLGKPTTVFLGQKGNEFILNGKHADLNAEEVYGKLTTPVFGKEVVYDCSNARFMDQKR (0)
LLKLGLTTEALRAYIPKFVKEVEDYVNTSPYFKGETGQVNITEVMAEITIYTASGSLLGNEVRSMFDST

FALLYRHLDDGFQPINFVMPWLPLPQNRRRDHARNVMEGLFANIIRQRREQGNQGDETDMIWTLMDAQYK

DGTVLPDIHVARLLIAILMGGQHNTAASGAWLFLNLAHKPHLVEEMYQEQLEVLGSPPAPLTWENVQKLT

LNGQVIKETLRLHSPIHSIMREVKSPMPVPGTEWVVPPSHTLLASPGTLARSEDFFPRPLEWDPHRWDKA

DPVEGPVDDSQKVDYGFGMMSKAVSSPYLPFGAGRHRCVGEHYAYAQLGAIVATFVRLCHMEQVDPKAPI

PATDYS (1)
SMFSRPMNPAVIKWRRRKPE*

>e_gw1.8.757.1 

CYP52G5P old name = CYP-un1 pseudogene

Necha1/scaffold_8:999970-1000262

PSEUDOGENE very short piece

57% to 538A3, 54% to 584D1, 61% to 52A3, 68% to 52G2

DESLRLYPVEPINARYANKDTTLPRGGGKDGNSPILIPKGSSTAFSVHIIHRRKDIRGPD
ANEFKPERWEGRRVGWEYVP ()

FNGGPRICIG**FALIGASYVTVRLLQRFDKMESLEKDAVVRHNLKLINYVANGVKVRLHAAS
>fgenesh1_pg.scaffold_37000003

CYP53A10

Necha1/scaffold_37:6771-8451

59% to fgenesh1_pg.scaffold_12000228, 

83% to Fusarium graminearum  CYP53A7

FG08086.1 AACM01000324 FGcontig1.324_scaffold5

Note: this seq has two more introns than the CYP53A8 ortholog

This gene model seems correct DRN 2/4/06

MALINLLISPWAPVALVVLFVGWYLVPYFGANRGLRGIPAPFPAQFSNLWLMSTCRRGKRFEVVDQVHKR

LGTVVRIAPNHVSIADADAINVIYGHGNGFLKS (2)
DFYDPFVSIRRGLFNTRSRAEHSRKRKIVSHTFAPKSVLEFEPYIHQNLDLFVKQWDRASSNPEADGAGRLDCLSW (1)
FNYLAFDVIADLAFGKPF (1)
GMLATGADIAEVK

ASPTSPAIYAPAVEIMNRRGEVSATLGCMPWLKPYAKWLPDPFFSQGLQAVENLAGIAIARVSERLERGA

DTTRKDLLARLMQGRDEKGEPLGRDELTAEALTQLIAGSDTTSNSSCALLYHVVKTPGVLQKLQQEIDEA

TADEGVIPSYESVKHLPYLGMCINETLRHHSPSGIGLPREIPAKSKGVTLHGRYFGPGTVLSVPTYTVHH

STEIWGPDAEEFKPERWENITDKQKIAFIPFSHGPRSCVGRNLAEMQMRLIAATWIKRYNIFLRQEKMET

REGFLRKPLGVEIGVSRR*

>fgenesh1_pg.scaffold_12000228

CYP53A11

Necha1/scaffold_12:587439-589032

84% to Fusarium graminearum  CYP53A8 

FG10451.1 AACM01000435 FGcontig1.435_scaffold7

64% TO 53A1 Aspergillus niger

This gene model seems correct DRN 2/4/06

MAIVDLLLSWWTLPIGVAVLVGTYLYAYFVTYGYLRGIPAPFPAQFSNLWLLYVCRRGERYDVMDKIHKK

MGPVVRIQPNHVSIADDEAIPIIYGHGNGFLKS (2)
EFYDAFVSIRRGLFNTRDRAEHTRKRKLISHTFSTKS

ISQFEPYIHSNLELFVKQLDKLITSGTTKDNQGHQQALIDCLPWFNYLAFDVIGDLAFGAPFGMLANGAD

VAEVRATPESPPIYASAIEILNRRGEVSATLGCFPQLKPYAKWLPDPFFSNGLNAVQNLAGIAIARVKAR

LDNPPPEERMDLLARLMEGRDEKGEPLGREELTAEALTQLIAGSDTTSNSSCALLYHVTRTPGVLEKLQA

ELDASIPSHVSVPTFDMVRDLPYLNCVINETLRYHSTSGIGLPRQVPEGSPGVTIRGHFFPAGSVLSVPT

YSIHHSKEIWGPDADDFKPERWEDVTPRQKNAFIPFSHGPRACVGRNVAEMEMKLIAATWARRYNVELKQ

EIMETREGFLRKPLGLDIALKIR*

>fgenesh1_pg.scaffold_20000135

CYP54C2

Necha1/scaffold_20:362069-363960

75% to 54C1 small gap after GYQK? (5 aa), this seq looks right,

maybe the 54C seq is too long here. Note LTIEQ can be removed from 54C and 

the intron boundary is preserved.

This gene model seems correct
MGNIQSFVDLAVNRWPTLLAIVVVCLTAAFGPTINRTILLRSLPVVGDGNAEKRRMAYLAGARKLYSDGYQK (0)
FKDGVFTITTSR (1)
TSPIVVISPKFLPELHKLPDSVVSMDAAVDE (0)
TMETKYTKIETSVPIIPHTIKGDLTPSL (1)
NRLNPTIAQEVREALQLSIPSCDDWTEVNIHHSLLRIVGMVSGRVFIGPELCKSEKYLDAAINYTME

VMGAQRAVQQMRPWLRPFLASRLPAVKRLDQRIAEAEEFLNPIVKQRAEAIADPSAEKPDDMLEWLMNRK

DKFPDKNSQNLAKVQLGLTFAAIHTTTLTATNA (2)
FYDLAAMPDVQKELRVEIREALSQTSGVFTSQALQNMKKMDSFLKEVLRLHPATM (1)
ASFQRKVLKPFTLSNGQKIPEGVTIEIPAVAISADSSVFPKADKFDPWRFYRLRQQAKDDGSAEKAALHQ

FVSVNQSSLTFGFGRHACPGRFFAANEIKMILANTILQYDIKLVDATERYPNIEFAHM (0)
SIPDPSRKLLFKAIDV*

>fgenesh1_pg.scaffold_30000098

CYP55A9

Necha1/scaffold_30:272059-273639

92% to CYP55A2 Cylindrocarpon  tonkinense D78511

79% to CYP55A8 Fusarium graminearum  

This gene model seems correct DRN 2/5/06

MASEPPSFPFKRASGMEPPAEFARLRASDPVSKVKLFDGSLAWLVTKYKDVTFVATDERLSK (0)
VRTRKGFPELSAGGKQAAKAKPTFVDMDAPDHMKQR (2)
GMVEPLFTRKHVEKLQPYIQKTVDDLLAAMKKKGCATGPVDLVKEFALPVPSY (0)

IIYTILGVPFNDLEYLTNQNAIRTNGSSTAREASAANK (2)

ELLDYLASLVDKRLEAPEDDIISKLCREQVKPGNIEKADAVQIAFLLLVAGNATMVNMIAL (0)

GVVTLFQHPEQLAKLKENPSLAPQFVEELCRYHTASALAIKRTAKVDLEIGGK (0)
HIKANEGIIASNQSANRDADIFENPDEFNMNRRWPAEDALGYGFGAHRCIAEHLAKTELTTVF (1)

ATLFKELPDLKIAVPFEKINFTPLDRDVGVIDLPVTF*

>fgenesh1_pg.scaffold_28000090 [Necha1:94366]

CYP55A10

Necha1/scaffold_28:245547-247185

96% to CYP55A3 Cylindrocarpon  tonkinense D78512

Note: the very high similarity suggests a very close relationship  between the 

Two species.  This is higher than the ortholog pair matches between 

F. graminearum and N. haematococca

This seq is originally of bacterial origin (P450 B type not E type) similar to CYP105s

This gene model seems correct DRN 2/4/06

MHATEDETIIIPRFPFQRASAFEPPAEFARLRANEPISQVELFDGSLAWLVVKHEDVCRVATDERLSK (0)
ERTRLGFPELSAGGKAAAKNKPTFVDMDAPAHMNQR (2)
SMVEPFFTEDHVESLRPYIKETVQGLLNDMVAKGCEDPVDLVEKFALPVPSY (0)
IIYTILGVPFEDLEYLTEQNAIRSNGSGTAQEAAAANQ (2)

QLLKYLAKLVDQRLQEPKDDLIGRLVAQQLVPGHIEKSDAVQIAFLLLVAGNATMVNMIAL (0)
GVVTLMQNPSQLDELKADSTLVPGFVEELCRYHTGSSMAMKRVAKEDMELGGQ (0)
LIRAGEGIIASNQSANRDEDVFPNPDVFDMHRDFDSRDGLGFGFGPHRCIAELLAKAELETVF (1)
ETLFTTLPDLRVSIPLDEIECTPRHKDVGIVRLPVVW*

>estExt_fgenesh1_pg.C_880004 (better model)

CYP55A11

Necha1/scaffold_88:11555-13495

69% to AB226066.1  Aspergillus oryzae cDNA

58% to fgenesh1_pg.scaffold_28000090 

54% to CYP55A8 Fusarium graminearum

58% to CYP55A3 Cylindrocarpon  tonkinense

same as fgenesh1_pg.scaffold_88000004 which is too long at 

SNAQAHPAP between MHQ and RQM

Note: This gene has one extra intron at the N-terminal 

that only codes for 3 amino acids

This gene model seems correct DRN 2/5/06

MAS (1)

DPHFPFARQNGAEPAPEFQQRLTSCPVARVELWDKSHPWLVVKHKDVREVLTDPRLSK (0)

NRQKEGFPEMSAGGKAAAKNCPTFVDMDPPDHMHQ R (2)

QMVAAFFTPEYVEQRKPWIKGVVQHYLNEFINARKGQNSIDLVEHFALRVPSH (0)

IIYDILGVPLRDVDYLTKCNATRTNGSATASAAQDANT (2)

ELLDYFAKLIDKKIESPEPSNDVISSLVANQLANGQLDKKDVVQISFLLLVAGNLTMINMIAL (0)

GVITLLDHPDQLDALIRDPSLSKPFVEELCRFHTASSFATRRVAKVDVKIRGQ (0)
EVKAGEGIIASNQAANRDPDVFSDPNVFDMFRKRGSEEALGFGWGDHRCIAESLARAELEAVF (1)
STLFQTLPTLKLAIPNSEIKWTPPIKDIGVSELPVTWSSSHVGGRRSQL*

>AABY01000059.1 Saccharomyces paradoxus NRRL Y-17217

CYP56A2Sp

91% to CYP56A1

46799  MELFKLLGLTLFLTISYIAFAIIVPPLNFPKNIPTIPFYVVFLPVVFPIDQTELYDLYIR  46620

46619  ESMEKYGAVKFFFGSRWNILVSRSEYLAQIFKDEDTFAKSGNQKKIPYSALAAYTGDNVI  46440

46439  SAHGAVWRDYRNAVTNGLQHFDDTPIFKNAKLLCTLIKRRLQEGQLSIQMGPLSQRLALD  46260

46259  NISQVALGFDFGTLKHEKNAFHEHLIRIKKQIFHPFFLTFPFLDLLPIPSRKKAFKDVAS  46080

46079  FRELLVKRVQDELVNTYKFEQTTFAASDLIRAHNNEIIDYRQLTDNIVIILVAGHENPQL  45900

45899  LFSTSLYLLAKYSNVWQERLRQEVNGVTDPKILADLPLLNAFLLEAVRLYPPLSTIINRC  45720

45719  TTRTCKLGPEIVIPKGVYVGYNNFGTSHDPRTWGATADDFKPERWGSDIETIRKNWRMAK  45540

45539  NRCSVTGFHGGRRACLGEKLALTEMRITLAEMLKQFRWGLDPEWEEKLTPAGPLCPLNLK  45360

45359  LKFTENITE*  45330
>AACA01000139.1 Saccharomyces bayanus MCYC 623

CYP56A3Sb

83% to CYP56A1

23165  MSILQLIGFILLIIISYIAFVVVVPPLNFPRNIPTIPFYVVFLPVIFPIDQTELYDLYIR  22986

22985  EPMEKYGAVKIFFGSRWNILVSRSEYLAQIFKDEDTFAKSGNQKKIPYSALAAYTGDNVI  22806

22805  SAHGKVWRDYRNAVTNGLQHFDDAPISKNAKTFCNLIKKRAQNGESSIQMGPLSQRLALD  22626

22625  NISQVALGFDFATLTQDKNALHELLVHIKKQIFHPFFLAFPFLDLLPIPSRRKAFRDVAS  22446

22445  FRELLVKRVQDQLINNYKFEQTTFAASDLIRAHNNEVIDYKQLSDNIVIILVAGHENPQL  22266

22265  LFNTSLYLLAKYSTEWQNSLRQEVESVTNSKALADLPLLNAFLFEAVRLYPPLSTIINRC  22086

22085  TTKLCKLGADIVIPKDVYVGYNNFGTSHDPKNWGPTANDFRPERWGSDIETIRKNWRIAK  21906

21905  NRCTVTGFHGGRRACLGEKLALTEMRITLAEMLRQLEWTLDPEWEEKLTPAGPLCPFNLK  21726

21725  LNFKERLPS*  21696
>AACF01000075.1 Saccharomyces castellii NRRL Y-12630

CYP56A4Sc

63% to CYP56A1

43945  MPALRVILSLLIVLVGYVIFKVVWPPLNFPRNIPTIPCYVVFLPIIFDIDQVDIYNTYIK  43766

43765  VQMEKYGAVKIFFGSRWNILVSKPEYLAQIFKEEDVFAKSGNQKKIPYSAIAAYTGDNII  43586

43585  SAHGDVWRKYRSIMTNGLQHFKEEPFICNAKKFCGLLRKNRGPTG--NVLMGPLIQRLTL  43412

43411  DNISQVVLGFNFGTLSEETNELHQHLIKIKKQIFHPFFLTFPFFDMLPIPSRKKAFQDIS  43232

43231  KFREVLVSRVKNDLINNYKFEQTSYVSSDLIKAYNNNIIDYKQLTDNIVILLVAGHENPQ  43052

43051  LLLSNCLYLLAKYPS-WQKLIWKETQNISNYKDLNELPLFNSFLFEVVRLYPPLNIIINR  42875

42874  KTNKKCRMGQDIIVPKNTYVGYHNFGVTHNRNVWGNTAEEFDPRRWGTNIADIMIAWRSS  42695

42694  KNSCKLTSFHGGRRACLGEKLGFVEMRISIFEIIQQFELTLPKEWKEKMTPAGPLCPYNL  42515

42514  QLNIKSREKDVGVCE*42467

>CR380952.1 Candida glabrata strain CBS138

CYP56A5Cg

57% to CYP56A1 

MLNILVFGFICLVLCWILTICFPPISFPNNIPTIPFYSVFIPQY

YNIDQVQFYNLYIREKLEKYGAVKFYFGSRWNILVSRPEFLNNIFKNEDTFAKSGNQQ

KIPYSVLAAYTGDNVISAHGVNWQKYRKPIKDGLQHFDIGILLKNAMKFCELIKEDMR

PFKYHCNFKIIPYIQRLTLDNICRVGLGFEFGAIDEDNNSLHRQLIQIKKQIFDPFYL

NFPMFDRLPIPSRLLAFQNVENFRSSLVDKVQKQLIKTYKFEQANTSGSALVRAYNNG

ELTYKQLTDNIVILLVAGHENPQLFISNLIYLLGKYHDTWQVDIRNEILNNEENNLSE

LPLLNSFLYECLRYYPPLSVIINRKTTKRCMLGPGIVVPKDTYVGYHNYSTCHDSNFW

GHTSDIFDPTRWGKDIETINKAWKTTKNNCILNTFHGGKRACLGEKLVFVSTRIIIAE

FLSSFEWKLSPLWVEQMTHAGPLCPKDLALDIRVRDTSMQIQKLNKYL

>AE016819 Ashbya gossypii (= Eremothecium gossypii)

CYP56A6Ag

54% to CYP56A1 

MTANIVLVLLGGLVLNYIRSIVLPPWGFPRNIPTIPFYVTFLTT

LFDIDQKELFELYIRKPMEKYGAVKIYFGNRWNILVSKPEFLAQMFKDEDTFAKSGNH

IKIPYSILALYTGDNVISSHGLAWKKFRGALTQGLQFFDPSPLSANAEKFIGFIERDM

KKNNGEVLMPALIQRLALANIAQIALGFDIGTLDPERPSKLQQQLEEVKKHIFHPLYM

NFSFLDRLPIPSRIRARQQVERFRSDLLQEVRRNLIINYKYEQTSYAASDLIRVYEHG

EITEKQLTDNIVILMVAGHENPQLLLTTCLYMLAKYPEWQARLRQQAVTLQDDLLNDS

VEFNQFLFETVRVLPPLGQIINRKTSHKCKLGPEIVLPKDTYVGYQVYGTGTSTQVWG

PDAAEFKPERWGSTNATVHETWRRSKNTGAMGAFHGGRRACLGEKMGLMETRVALAHM

LRKLEWTLSPNWKDRVTPAGPLCPFMLKLQFTRIQEPLAAELTA

>XM_452498 Kluyveromyces lactis NRRL Y-1140

CYP56A7Kl

49% to CYP56A1 

MLSLVLGIISSGILLSFLCLVCFPIGLPWSLPTIPIYVSFLPIL

TDMDQLEIFERYIRHPMEKYGAVKIFFANRWNILTSKPEFLNIMFRDEDTFAKSGNQK

KIPYSLLAKYTGDNVISAHGKVWMKYRSCIQNQLNVFDSKPLIDNAQLFVKLLKKSIE

DNTEGTVLLPPLIQRLTLANIAKIALGFDIGTLKFDEHDNICRSRLHEKLNQVKQQIF

KPVFLSFPFLDLLPIKSRQRAKIDIIQFRDMLLDTVYKNLIHNYKFEQTNNAAAGLIR

EWKLQGITDEQLKDNLVIILVAGHENPQLLLSTLFYLLAKHQNWQYAIREELLSVDRN

EDILNSFKLTAFIYEALRMFPPLGQIINRRTTRKCQLGPGIIIDKDVYCGYNVYGTGT

ATSVWGETAKQFIPERWGENSNELANNWKKHKYDASMSAFHGGRRSCLGEKLALMEMK

YVLYYVLMNFHIELHPQWKEKMTPAGPICPKMLKVKLTILKDPQDQRSDSLYSSAGET

LSENI

>AP007164.1c Aspergillus oryzae 

CYP56C1

third P450 of six on this accession

CDS join(1160825..1161472,1161531..1162415,1162505..1162558)

47% to CYP56B1 AN2706.1 Aspergillus nidulans

41% to CYP56A1

MVMHGLCIIIGKALAVGILFLSICIFSRIVPPRYPRNIPAVPFW

VTLLSLVRDIDQEDIYRRHIQKPLQTHGAIKIFFAGQWNLLIQRSSYLNEIFRNEDVY

QKSGNQKKIPHSVLAEFL (1?)

GDNVISSRGTTWRLYRDIITPG

LQGHFDAGLIAANAEELCSSLLAFQNTVGNCGVPVQDLLQQFTIANVSQVLLQANHKP

TKGDESSLHQLQLAVKREIFKPIFMNFPVLDRLGKLIPCRVRARNVVEQFSAALQYGV

RHGQGTPNASNLGARLMAARDGGVLTGKQFRDNLNVLFVAGQENPQLLLISMLYLLAKHP (0)

DVQSRLRREIDACSTLDPSNVAFSELPYVTCVIYESLRLLP

PISQLINRRTSQDVILGNQIYIPKGTYVGYNCYSTNRDPAVWGPTADEFRPERWGQSN

TEISQCYRQRRARAEFVSFHGGSRACLGEKFALLEARVALFVLVSRLSWSLDPEWPDR

KTPAGPLYPRALRLIFTERK

>AAFT01000066.1 Clavispora lusitaniae ATCC 42720

CYP56D1Cl

46% to CYP56A1

MLIDIIISNISVSFWCLCFFFLSWKIFRIIYPPFDFPKNIPTIPFYAAFVSSFLGWDQNK

VYAHYYRENLEKYGAAKIYFASRWNILVTKPEYLAQIFKQNEIFEKSGNQHKIPYSLLAE

YTGDNIISTGNKYWKLYRKAVTNSIQFPNLEPLQTNATVLIENLSAASDNGYFPIADILQ

AYTLNNVGDCVIGTNFHKSDNFDISTSLKKVKQEIFRPLFLNFPLLDLLPFPSRIRARKL

VRSFKRNYCNKILNELNEENKGRLGHNLATFWKQGDITEKQFQDNAMIAMIAGHENPQLL

LTSLIYVIAKYPEIQRQLRSEMNSSNYDVKEQIPLLKAVVYETIRLFPPLGLIVNRKTRK

NVILGNGIFIPKGTYVGYNNFGTQRDRNYWGDDADAFRPERWGNDGKKIEEKYAEAKSKC

TLPAFHGRSRACLGEKFALAEVRKAVIEILQNFEISLDPSWKEQLTPAGPICPLKLSVML

KKVCSEHEHNI*

>AAFN01000070.1 Candida tropicalis MYA-3404

CYP56E1Ct

45% to CYP56A1

MIMFDIVKYTLIGLFSYLLYVILDIVLPPFNFPKNIPTIPFYVSFLGAYTNLDQRDI

YNLYLREKLEKYGAVKIYFASRWNILITRPEYLLEMFRNEDVYSKRGNHLKIPGSVMATY

TGDNIISAHGELWKLYREVIAKSIQFPDFEPITKNTKSLLEIIDGMIDSDKNHAIIPITD

LFQKYSLANVTESILGVNFKVLEGDQSIMHQKIKYVKLQIFKPFFLNFPYFDSFPIPSRL

QARKEVINFRNWYGQSIIDKHDPQLPNSAATKLVDGLMQEKLTEKQFLDNAIIVMIAGHE

NPLLLMLSLMFVAAKYPKVQEAIRSEIDPTKPYLHSVIYETLRMYPPLGLIINRYTTRPT

KLGNIVIPKGVYCGYNNFGTGRDRNVWGPDSDEFKPERWGRDNIEEINRNYANAKRSAEL

PAFHGRKRACLGEKYALYEVKELLTSILGHYKVTLDASWKEKITPAGPISPFGLKVKFEK

LIVA*

>AACQ01000054.1 Candida albicans SC5314 chromosome R Ctg19-20053, whole genome 

CYP56E2Ca

45% to CYP56A1 missing N-term runs off the end of the contig

151305  DFLLEMFKNEDVFAKSGNHVKIPNSVLATYTGDNIISAHGELWKLYRDVVAQSIQFPDLK  151126

151125  PISKNTQKLLRFLDNEMGSANQATISVTDILQKYSLANVCESVLGVNFNVLDDKQSLMHE  150946

150945  KIKYVKLQIFNPIFLNFPYFDNFPIPSRLKARREVIGFRKWYGQSLIEKYNLQLPN  150778

150777  SAATKLVDSLIKEKLTEKQFLDNAIILMIAGHENPLLLMLSLLYVVSKYPQVQELIRNE  150601

150600  TETTKPYLHSVIYETLRMYPPLGLIINRCTTRITKLGNIVIPKNVYCGYNN  150448

150447  FGTGRDRNVWGSDADIFKPERWGLEIDEINKKFTLAKRSAELPAFHGRKRACLGEKYALF  150268

150267  EVKQFLLAILGEYKVSLDPNWKEQLTPAGPISPLRLKLNFEKLTVS*  150127
>fgenesh1_pg.scaffold_36000065

Necha1/scaffold_36:218767-220536

100% to CYP57A1v1, 37% to CYP532B2
This gene model seems correct DRN 2/5/06

MLVDTGLGLISELQAKLGWAVLLQIVPITIVAYNLLWFIYASFFSSLRKIPGPFLARISRVWEMKKTATG

NIHEIMMDLHRRH (1)
GAIVRIGPRRYDFDTMEALKIIYRIGNALPKADYYKPFGLPSFPNLFDEQNPARHSA

IKKQVASLYTMTALLSYEEGVDGQTAILKEQLQRFCDQKQVIDLPRFLQYYAFDVIGVIT (0)
VGKSMGMMESNSDTNGACSALDGMWHYASMMAYIPNMHAWWLRLSSLLPIEVPIKGLTEYVERRIIQYRL

KAAEFGDDAALKGENNFLAKLLLMEKKGTVTPVETQQAVGLNIGAGSDTTANALSTILYYLYTNPRTLHT

LREELERYVKDGPISFQQSQSMPYLQAVIKEALRLHPGVGTQLTRVVPKGGLVIEGQFFPEG (0)
TEVGVNGWALYHNKAIFGNDASIFRPERWLEANENINIGGSFA (0)

FGAGSRSCIGKNISILEMSKAIPQIVRNFDIEINHGDMTWKNECWWFVKPEYKAMIKPRRCCLSRDESLV*

>e_gw1.246.2.1 [Necha1:62584]

Necha1/scaffold_246:4719-5787

sequence is short at C-term, stops at I-helix, 89% to 57A1v1

1aa diff to 57A2, sequence gap after GSDT

This is the CYP57A2 gene known from cDNA

MLVDTGLGLISELRARLGWAALLQIVPVTVVAYNLLWFIYTSFFSSLRKIPG

PFLARISRVWEIKKAATGNIHEIVMDLHRCH (1)
GPIVRIGPNRYDFDTMEALKIIYRIGNALPKADYYIPFGLPSSPNLFDVQNPARHSAMK

KQVASLYTMTALLSYEAGVDGQTIILKEQLQRFCDQKQVIDLPQFLQYYAFDVIGVIT (0)
VGKSMGMMETNSDTNGACGALDAMWHYSSMMAFIPHMHAWWLRLSSLLPIDVPIKGL

TEYVEQRIIQYRLKAAEFGDDAALKGENNFLAKLILMERQGTVTSTETQQAVGLNIGAGSDT

>& CYP57A2 Nectria haematococca X73145 complete mRNA sequence

MLVDTGLGLISELRARLGWAALLQIVPVTVVAYNLLWFIYTSFF

SSLRKIPGPFLARISRVWEIKKAATGNIHEIVMDLHRCHGPIVRIGPNRYDFDTMEAL

KIIYRIGNALPKADYYIPFGLPSSPNLFDVQNPARHSAMKKQVASLYTMTALLSYEAG

VDGQTIILKEQLQRFCDQKQVIDLPQFLQYYAFDVIGVITVGKSMGMMETNSDTNGAC

GALDAMWHYSSMMAFIPHMHAWWLRLSSLLPIDVPIKGLTEYVEQRIIQYRLKAAEFG

DDDALKGENNFLAKLILMERQGTVTSTETQQAVGLNIGAGSDT  TANALSSILYFLYTN

PRTLRRLREELDTHVKEDPIRFQQSQSMPYLQAVIKEALRLHPGVGTQLTRVVPKGGL

VIEGQFFPEGAEVGVNGWALYHNKAIFGNDASVFRPERWLETKGNLNIGGSFAFGAGS

RSCIGKNISILEMSKAIPQIVRNFDIEINHGDMTWKNECWWFVKPEYKAMIKPRAA

>fgenesh1_pg.scaffold_15000311

CYP57A3

Necha1/scaffold_15:835216-837380

61% to fgenesh1_pg.scaffold_36000065  CYP57A1, 

gene model is probably wrong at exon 1 (in yellow)

MQLVVMNNAGGLIHFRGSTASPVVAPSGETLVAPPPDKIV (0)
no intron is needed if exon 2 is extended back 

this provides a good alternate choice for the first exon

MLID matches MLVD of CYP57A2 and the length is the same as the CYP57A2 gene

MLIDAIRLKMWELYSSRSLSDLNNLLLLGQ 

ICYTIVWLFHAFFLSSLRKLPGPFLARLTRLWEVRKVTTGDIHDIMIDLHETH (1)

GPIVRIAPNRYDFNTPEAVKIIYRIGNAFHKSHFYDPFGSPQFKNLL

NELDNSRHAAMRRQLASLYTMSTLMSYESAVDGQTLILREKLLKFCDQGEVIDVPQFLQFYAFDVIGVIT (0)
VGESMGMMESNTDMHGACRDLDAIWRYAAVVGLLPSLHPWVVRISSFLRLRGVSDGLDSFVDAQIRQYKE

KQGSPDANTNEDTTFLSAMLKLERQGKATEAETRLCLSMNIGAGSDTTAISLSSIIYYVYTNPRTLRHLR

EELERATREGRLSDPIKFQEAQELPYLQAVIKEALRLHPGVGTQLTRIVPKGGVVIEGQYFPEG (0)
VEVGVNAYALYHNQDVFGKNASSFQPERWLESESEGIRIAGSFA (0)
FGAGPRSCIGKNISILEMSKAIPQIVQHFDIELEPRDKPWDNECWWFVKPQYKARIRRRTS*

>#fgenesh1_pg.scaffold_15000312 missing first 140 aa, short gap after MSYE

This is the same gene as fgenesh1_pg.scaffold_15000311, but shortened

Necha1/scaffold_15:836053-837896 58% to 57A2

MRRQLASLYTMSTLMSYE 

R EVIDVPQFLQFYAFDVIGVITVGESMGMMESNTDMHGACRDLDAIWRYAAV

VGLLPSLHPWVVRISSFLRLRGVSDGLDSFVDAQIRQYKEKQGSPDANTNEDTTFLSAMLKLERQGKATE

AETRLCLSMNIGAGSDTTAISLSSIIYYVYTNPRTLRHLREELERATREGRLSDPIKFQEAQELPYLQAV

IKEALRLHPGVGTQLTRIVPKGGVVIEGQYFPEGVEVGVNAYALYHNQDVFGKNASSFQPERWLESESEG

IRIAGSFAFGAGPRSCIGKNISILEMSKAIPQIVQHFDIELEPRDKPWDNECWWFVKPQ TSDRASERGHP

LFHSS*

>fgenesh1_pg.scaffold_30000136

CYP57A4

Necha1/scaffold_30:357529-359333

63% to fgenesh1_pg.scaffold_15000311, 57% to 57A1  

This gene model seems correct DRN 2/5/06

MLVNSGFGITLAELHGSQALAILVKIFVAGYAFYIILWLVYILFLSNLRKVPGPFLAKLTRLWEVKKVIT

GNIHGIMIDLHKIH (1)
GPIVQIAPNRYDFNTPEAVKTIYRIGNAFTKSRYYEPFGDPSFHNLMNALDNKDHAALR

KQIASLYTMSALLSYEPLVDAQTTILKEKMEGFANRGDVVDLPLFLQFYAFDVVATIT (0)

IGKSMGMMESNTDMYDTCQVLDGMWHYIAVSGLIPGIHLRYIQLAKLLGLTPPTKALDFFIDTQIQHYTE

AMERKGGVGDDEDTFLARMLKLQEQGKATKKDTRHCVTINIGAGSGTTAIGLSSVIYHLYSNPHALNRLR

EELDEFVKAGELSDPVGFQQTQKMPYLQAVTKEALRLHPGVGTQLTRVVPKGGVVIEGQFFPEG (0)
AEVGVNGWALYYNQDVFGDDAAKFRPERWLQPGEDVRIAASFA (0)
FGAGPRSCLGKNVSILEMSKAIPQIVKNFDIEIQYESWKHESWFFVKPEFKAQIKLRVR*

># fgenesh1_pg.scaffold_57000010 same gene as gw1.57.27.1 for N-term

model incorrect

Necha1/scaffold_57:82409-83413

MSATVGVRHGAISWCRPCGPLATDRILQRYGRLGLAYTGTQLRGVGRWVRRPAFQANHMAMIKTTNIIFT

LANSTNGAPAKLRELSHRP

WEYRVVIKGDSNREYIRLHKKYGPVVRVGPNRYSVSQPKDIKTIYELGGKF

TKSDYYKPLLNPNPEEQNIFPIQDNERHKERRRRISPLYTISSMVSYEPAVDDITAVCMRKLYQFAEEGR

LLDIPHWM

>gw1.57.27.1

CYP57B1

43% to fgenesh1_pg.scaffold_15000311, in  CYP57 family, model short at N-TERM

Necha1/scaffold_57:81298-82977

Stop codon before WEYR, 

AAFLLTSATLITVLYLVPLVYSLFFSPLRKIPGPLLTRVTHX  erroneous part of gene model

The stop codon TAG probably should be TGG (compare to fgenesh1_pg.scaffold_36000073)

Cyan is revised N-term, new model 41% to 57A2

MALLRNLESSPIAQYVLSRLQHAGLKDLAAAFLLTSATLITVLYLVPLVYSLFFSPLRKIPGPLLTRVTH*

WEYRVVIKGDSNREYIRLHKKY (1)
GPVVRVGPNRYSVSQPKDIKTIYELGGKFTKSDYYKPLLNPNPEEQNIFPIQDNERHKERRRRISPLYTISSMVSY

EPAVDDITAVCMRKLYQFAEEGRLLDIPHWMQYYAFNIIGEIT (0)
FNKSFNMIENEGDTTGMIPGIREANDF

LAYLGVIPSLVPWVIGLSAVLGRKSNTSVLVSYTFAQINKNQEANAHSTTKDSKKYNTFLKKVLDMKSQG

RLKLPNVLDACGSNIGAGSDTTAVTLSSTLFFLYSNPNKLAKLRREIDTKAADGSISDPVTFQEAQNMTY

LQAVIKETLRLHPAVGTILPRVVPRGGIELSGHYFPEG (0)
TEVGVNAWVLHYSKDIYGPDPEVFRPERWIGDEKTSIMDSMMFA (0)
FGAGSRTYIGRNISLLELTKVVPQIVRKFDLEFELPGKPMDTTCAWFVYPHYNGRFKIRETKA*
>fgenesh1_pg.scaffold_36000073 N-term  only 

Necha1/scaffold_36:238105-238759 join  with Necha1/scaffold_36:237388-237999

38% to 532B1, adjacent to e_gw1.36.128.1 (Join)

Add cyan region to exon 2

MALLQDLQSSLIAQRILSSLQHVSPKDVAIGFLLTAAVLYIFFYLIPLIYSLFFSPLRKIPGPLLARVTR

WWEYRLVSKGDSNLEYIRLHQKY (1)
GPVVRVGPNRYSISQPKDVKTIYELGGKFTKADYYKPLLNPDPEKQN

IFVVLDNDRHKEKRRKISPLYTMSSMVSYEPAVDEMTTVCIRKLYQFAKEGRLIDIPHWM QYYAFDVIGEIT  (0)
>e_gw1.36.128.1 very short mid to PKG motif

Necha1/scaffold_36:237388-237999, join  with Necha1/scaffold_36:238105-238759

85% to gw1.57.27.1

add cyan and delete VCKQ* to make exon 3, add exons 4,5

FNKSFGMMENEGDTTGMIPGIRAANDFLAYLGIIPNLVPWVLGLSAVLGRKSNTSVLVSYAFAQIDRNREANVHST

TKDTKKYDTFLKKLLDMEAQGRLKLPNVLDACGSNIGAGSDTTAVTLSSTLYFLFRNPDKLDKLRQEIDT

KTAEGSISDPVTFREAQDMSYLQAVIKETLRLHPAVGTMLPRVVPRGGMELSGYYFPEG (0)
TEVGANAWVLHYSKDIYGPDPEVFRPERWIGKEKTSIMDSMMFA (0)
FGAGSRTCIGRNISLLELTKVVPQIVRKFDLELEHPDKPMDTTCAWFVYPHYNGRFKVRGAKASD*

>complete joined model 45% to 57A2, 83% to gw1.57.27.1

CYP57B2

MALLQDLQSSLIAQRILSSLQHVSPKDVAIGFLLTAAVLYIFFYLIPLIYSLFFSPLRKIPGPLLARVTR

WWEYRLVSKGDSNLEYIRLHQKY (1)
GPVVRVGPNRYSISQPKDVKTIYELGGKFTKADYYKPLLNPDPEKQN

IFVVLDNDRHKEKRRKISPLYTMSSMVSYEPAVDEMTTVCIRKLYQFAKEGRLIDIPHWM QYYAFDVIGEIT  (0)
FNKSFGMMENEGDTTGMIPGIRAANDFLAYLGIIPNLVPWVLGLSAVLGRKSNTSVLVSYAFAQIDRNREANVHST

TKDTKKYDTFLKKLLDMEAQGRLKLPNVLDACGSNIGAGSDTTAVTLSSTLYFLFRNPDKLDKLRQEIDT

KTAEGSISDPVTFREAQDMSYLQAVIKETLRLHPAVGTMLPRVVPRGGMELSGYYFPEG (0)
TEVGANAWVLHYSKDIYGPDPEVFRPERWIGKEKTSIMDSMMFA (0)
FGAGSRTCIGRNISLLELTKVVPQIVRKFDLELEHPDKPMDTTCAWFVYPHYNGRFKVRGAKASD*

>CYP58B1 AY371490.1 Aspergillus parasiticus aflatoxin pathway gene
93% to CYP58B2P Aspergillus flavus NRRL3357 
MASNTVYTSLIGLLVALTVRSIYRVYFHPLRKIPG

PKIAAITHLYQHYYDAVKGGKYIWKLDELHRKY (1)

GPIVRFNPNEVHIQDSHYYHHIYAGGAKKQDKDPGFPAVPLFPGVTVTTIKH

NHHRLRRGIIKSFFSKQYVTGLEHVIQSKVNLLASRFTEAYRHGTVLDLKYVFAALTSDL

TTHYVYGTNLNHLAEPDFKNDFLAGMDSVGPWIPVLLVFGRLLKLARYLPACLVPAGEFL

HLWTLSERRVGEILDSQDNGTMGDQKTLLQAMATADVSEEEKTATRLQMETLNIIAGGTE

TTARALAVGVFHLAHKPSLLLQLRDELRTVMPFPDSLASCTQLEQLPYL (0)

AGVVNESLRLSFGFIIRSARVYPNDPLVYEDLVIPPG (0)

TPISQSAYFVCMDPSIFPQPEDFNPDRWVQAAREGNNLHRYLIVFSKGSRHCLGIN (2)

FALAEIYLAIATIARRFDLVPYQTTVEQLQMKRDLGFAAPEKGPFTVRAKVTGLAD*

>CYP58B2P AAIH01000612.1 Aspergillus flavus NRRL3357 pseudogene

missing first 29 aa, two frameshifts and one stop codon, bad boundary at 1273

  76  LRKIAGPKIAPITHLY*HYYDAVKGGKYIWKLDELHRKY  (1) 192

 255  GPIVRFNPNEVHIQDSHYYHHIYAGGAKKQDKDPEFPAVPLFPGVTVTTIKHNHHRLRRG  434

 435  IIKSFFSKKYVTGLEYVIQSEVNLLASRFTEAYHHGTVLDLKYVFAALTSDLTTHYVYGTNLKX  623
 626  LAEPDFKNDFLAGMDSVDPWIPVLLVFGRLLKLAGYLPACLVSAGEFLHLWT  781
 783  LSERRVGEILDPQDNGTMGDQKTLLQAMATADVPEEEKTATRLQMETLNIIAGGTETTARALAV  974

 975  GVFHLAHKPSLLLQLRDELRTVMPFPDSLASCTQLEQLPYSYL (0)  1103

1163  AGVVNESLRLAFGFIIRPARVYPNDPLVNEDLVIPFP (?)  1273

1362  TPISQSAYFVCMDPSIFSQPDDFNPDRWVQAARDGNKLHRYLIVLSKGSRHCLGIN (2)  1529

1599  FALAEIYLAIATVARRFDLVPYQTTVEQLQMKRDLGFTAPEKGPFTVRAKVTGLAD*  1769

>CYP58C1An revised

MTVAQWMRWEVPLLLIISFYLTRTVYRLFFHPLTRFPGPKITAATGLYEF

YHDVVRGGKFLWEIEQMHQVY

GPIVRITPWEIH

VKDPHFYDEIYTSARKCNKDPNFVGMFGSPTSMIATVDHGHHRFRRGILS

SFFSKRSIRDISPLIRRKVQRLMERLAEFYQTDTEVDLSAAFAALTADII

STYSYGESFDFLEDGSFHSEVRDAIMETEKLDHISRLFPVVLTVIRHVPV

WAFAIVKPATAVIAGIQKRVAEKSAKALKMTGSSKEEWTMFDALTDPKLP

ACERTMSRIHDEGMILLSGGTEPTANALTVAAFHMINQKDILTTIREEVR

ASGRDVKKASLAELEQLPYLTAVVNEALRLSHGLSIRSPRISPTEALTYK

SYVIPAGTPVGMSNYFVHMDPSIFPHPASFNPNRWIEASKRGEKLDRFIT

AFGKGSRQCIGINLGYAELYFALASFATFFDYQLHDTTEENVRVARDRGV

PFPEAGHLTCLWRMWPSEGMILKAQISPEFRQCLLIVATRKAYARNGSML*

>CYP58D1An AACD01000172.1 Aspergillus nidulans FGSC A4 revised

MNRILAVTVSALASASERLTVSIPVLLILGLVVRTIYRLYFDPLHHIPGPKLAAI

THLYEFYHDVIRGGLFIWEIEKMHREY (1)

GPIVRINPREVHIKDSQFYEEIYAPASGGRRDKDRQAVEIFSSPTA

MVATVDHDTHRIRRKLLTFFFSRRSIERLEPVVHESLSKFLDSLVAAYKE

DTVVDLIDRLQGLTGDVITQYAYGNSYGLQEPQNIGRGITKVVQEGTTQI

HLHRFFPFFERLLRVVPKWFMAQMLPARAAIYDLLNGVREQSIEALKQRD

MSAPPPKKTTMFHALTAPEVPPEERTLQRLQDEGLVLFAAGTETTATILG

VALFHILNNKEVHRKLRNELDQELPTPQAGTTWRQLEKLPYLNATIHEAL

RCSGLTMRQQRIAPTEVVKYKNYVIPPGTPVSMISHFVNMDPDIFDDPQT

FKPERWILAAEKKQNLSRFLVTFGKGNRNCIGMNLAYAELYNTLAAVVRR

FDLELYQTTEENVRFVRDMLLPRSTNGPWKVRVKVIGIREE*

>AP007157.1b Aspergillus oryzae RIB40 genomic DNA, SC023

CYP58D2 73% to 58D1

complement(join(191351..191525,191581..191747,

191803..191910,191973..192829,192878..193118))

MGVISVVTFLASAKEHFIISILLLFPIALILRTIYRLYIDPLHH

IPGPKLAAISHLYEFYHDVVRGGLFIWEIEKMHQEY (1)

GPIVRINPREVHIKDPYFYDELYAPAHGWRDKDAKSVEIFSSPNA

LVSTVDHHTHRMRRKLLTSFFSRRSIERIEPVIHE

SLSKFLDSLITAYEEDSVVELIDRLQALTGHVITQYAYGEDYGLHEPQNIGKGIVKVV

QEGTEQIHLHRFFPLIQRFLRLIPSFFMTQLFPARAAMYDLLHGVRKKSIEVLQQKDV

CTPTERTTMFHALTAPEVPPEERTLQRLEDEGLVLFAAGTETTATTLGVAIFHILSDP

MVLTKLRKELEQVMPTPEGLATWRELEKLPYLNGVIHEALRFSGLAMRQQRVSPTEVI

KYKDYAIPPGTPVSMLQYFLHTDPALFSDPEKFYPERWMLAAERKESLSRFLVTFGKG

TRSCIGMNLAYAELHTALAAIVRRFDLELYETTAEDIRFVRDKLLPRAKNGPWRVRVK

VVGIRKD

>fgenesh1_pg.scaffold_14000019

CYP58E1

Necha1/scaffold_14:58063-59829

46% to 58A2 also 48% to 579A2, check 579A2 vs 58A2 = 65%

Note 58A2 and 579A2 are same family and same subfamily,

already revised names 579A2 = 58A3, not yet changed on blast server

This gene model seems correct DRN 2/5/06

Note this gene is near scaffold_14000017
MTENVFWIDKPAIAAAGAAGLFWISYLVCEVIYNLFFHPLSKFPGPKIAAIGTYYEFYHDVIRDGTYLWR

IEEMHRKY (1)
GPVVRINADELHIHDPDFYSKVYAGSKRVNKYGPAVAAFTVPRATLATIDHDVHRLRRSILN

PYFSKRAVTMLEPLINDKVDRLCGRLEEWIGQGTPVDLDAAMAALTADIVSIYFYGKDFDYLGGKDFKFV

VRDAILGLIRFYHFSRFVPAVANFINSLPIPIVRMIQPGAAALLESQQEILVEIQQSLNDKDNVKSKSVI

VGALGDPDIPAEEKTLDRLVDEGVTVIFAGTETTARSISVAIFHLLRDKSLLQKLRDELSTVEKGPDGQW

AYNQLEALPYL (0)

TGCVQEGLRLAHGPVIRLPRVSPNEALQYGDWLIPAG (0)
TPVSESTLLVHLDPSIFPNPNTFDPDRWVRAAAEGVHLSKYICSFTKGTRQCLGIN (2)
LAYAELYIAIAKIATSFEMELYNTSLEDVQVHHIRLTGYPKRGTGEIKATITSKA*
>CYP59A1An AACD01000132.1 Aspergillus nidulans revised
MYTTIITAVCVLFALHLLDSFYQARQEP

MPSFSLLTGHFGALKQTIDGMPPNATLHSIMLKLSQKFRSGMFY

INMWPFSGTWLVVATPSGAAQIQSLNLSKPNILRRPLETITGGPSLMSMHGETWKRWR

ALFNPGFNPNYLIGLAPLIADEVVVFCEQLRQKARTGTVFQLEPLTLRLTVDTICSVT

LYVVTPVGRWPFLTPDLEIHSSTTKLRTTPLPQRCNGRSNGPRLELPSTPLRRYLTVR

PLVMWYNNRLMNRFIDQEVDRAYREQSGRQSKSVISLALRDYMKEKDGSLEDFKRRVA

PQLRVFLFAGRDTTSSTLLYAFYLLSRHPEALAKVRLEHDQVFGPYHQQVHEKIHQDA

KLLNQLPYTTAVLKETLRLFPPSASMREGGPGVEITDDNGQVYPTAGCNVWTLTVALH

HNSAHWAEAESFIPERWLVGSDHPLYPAKGAWRAFEFGPRSCIGQTLAMLELRVALAM

TLREFDIAPAYDKWDHIYPNDAVKEFNGHRAYQAEKGGGGAHPADGMPCLVTFRV

>fgenesh1_pg.scaffold_12000391

CYP61A1

Necha1/scaffold_12:1044679-1046547

88% to CYP61A1 Fusarium graminearum

53% to CYP61A1 S. saccharomyces

This gene model seems correct DRN 2/6/06

MASVNSTGGFTSVLANSKYANVGIPPQLDFVIDAVSNAGIWTWIATIVAVCVVYDQ (1)
ISYIMQKGSLVGPSWKMPFIGPFLDSMDPRFDGYHAKWESGPLSCVSIFHK (2)
FVVIASTRDMARKVFNSPGFVKPTVVDVAPKLLGHDNWVFLDGKAHVEFRKGLNGLFTRKALESYLPGQE

ESYNTYFKHFLQMTQEAGGKPVPFMHEFREVMCAVSCRTFVGHYISDEAVKKIAHDYYLITAALELVNLP

VILPWTKSWYGKKAADMVLHEFSKCAAKSKVRMAAGGEVTCIMDAWVLAMVQSQRWREADEKGEADGMEK

PTPLLRMFNDYEISQTIFTFLFASQDATSSAATWLFQVTAQRPDVLDRVREENIKVRNGDPNAAVTMDQL

ESLTYTRAVVRELLRYRPPVIMVPYVTKKAFPITDSYTVPK (1)
GSMLIPTTYMALHDPDVYENPDYFDPDRYYKGDAEEKGAKNYLVFGVGPHYCLGQVYAQLNL

ALMIGKASVMLDWKHHATPKSEEIKVFATIFPM  (0) 

DDCPLTFEERKW*

>CYP61A1 Aspergillus oryzae

AP007155.1 

MANVTGSFVSPSADATVVPQLFQPSGLLGSLLGDFNVWKGLLTLFIAAVIYDQ (0?)

FRYFYQKGSIVGPRWKLPFMGPFLQSVNPKFHEYKAKWDSGELSCVSVFHK (2?)

FVVIASTRDMSRKIFNSPAYVKPCVVDSAHKLLGEDNWVFLDGKDHVEFRKGLNGL

FTRSALSCYLPRQEETFNQYFKHFLEKSKANGYKPTPWMPEFRELMTAISCRTFVGHY

MTDEVIQKINDDYYLITAALELVNFPIILPFTKTWYGKKAADMVMEEFAKCAAKSKAR

MAAGGEVSCIMDAWVKAQQVSAKYREDVAKGIPAEKPPQLLRDFTDEEIAKTVFTFLF

ASQDATSAASTWLFQLMADRPEVLEKVREENVRLRNGDINAPITMELLDQMEYTRAVV

KETLRYRPPVIMVPYLVKKDFPITEKITVLKGSMIIPSVWPATHDEEAYPNPDTFDPD

RWITGTAEQNPKNWLVFGTGPHYCLGQTYAQLNLMAMIGKASMEMTWEHTTTPKSEDI

KVFATIFPQ (0?)

DDCLLTFRPRA

>CYP61A6 Nectria haematococca fgenesh1_pg.scaffold_25000074

CYP61A6

Necha1/scaffold_25:197180-198781

79% to CYP61A6 Fusarium graminearum , only 56% to 61A1 F. graminearum

intron at PKG motif in fgenesh1_pg.scaffold_12000391 not seen here

gene model short at N-term, add cyan region to first exon
MIMDMQGSDVLHNGTLPAAPVPSNGVLTGYLANCSNWQVFFTILLLLMTYDQ (1)
VAYLIRKGSIAGPRFKIPFMGPFVQALYPKFDAYVAQWASGPLSCVSVFHK (2)
FVVLASDRDIAHKVFKSPTYAKPCLVPMATEIMGSNAWVFLMGKAHTEYRRGLNGLFSNKALGSYLPVQE

KVYEDYFGKFVEESEAHRGKPTAFMRLFREINCALSCRTFFGDYISQDAVQRIADDFYLVTAALELVNVP

LSIYVPFTKCWKGKRTAQAVLAEFAKCAAACKANMAAGGKPTCIVDQWVLHMMESKRYNERIAAGETGIE

KPTNLSREFTNEEIGSTMFTFLFASQDASSSATTWLFQVLAQRPDVLERLREENLAIRGGDRTRPFELSM

FESMTYTNAVVKELLRWRPPVIFIPYLATRSFPVTPNYTVPKGSMIVPSCYPALHDAKAYPDPETFNPDR

WITGDAEQKTKNWLVFGAGPHDCLARKYVPLTMAAMIGKAALELEWEHHATDRSEEIRVFATLFPM (0)
DECQLVFKRRE*

>CYP61A6 Aspergillus oryzae

AP007155.1 

73% to CYP61A6 Nectria haematococca

        MDAKMATEIFNTTSAQPESPQSWAYKTSQLQGALPDFLAEWSAWQYVVTFLVGLVLYDQ (1?)

        VLYLKRKGALPGPTFKIPLMGPFIQAIHPTFDGYLRQWASGPLSCVSIFHK (2?)

672882  FVVLASDRDLAHKVFKSPAYAEPCLVPVARDIIGHKAWVFLQGRDHAEYRRGLV  673043

673044  PLFTSRAIATYLPVQERVLDDYYNQFVAATKANQGKPMAFMTLFREINCALSCRTFFGDY  673223

673224  ISDDQVKKIADDFYLATDALDLVNIPLAMYVPFTKTWLGKRTADAVHRVFAECAARCKAN  673403

673404  MAKGATPTCIVDHWVLHMMESNRYRERVAAGETNLEKPKNMIREFTNEEISDTLFTFLFA  673583

673584  SQDASSSATTWLFQILAQRPDVLDKLREENLAARGGDRNKPFDLPMLESLTYTNAVIKEL  673763

673764  LRYKPPVILVPYLATKDFPVTPDYTVPKGSMIIPSCYPALHDPEAYPNPDVFDPERWISG  673943

673944  DAESKTKNWLVFGAGPHDCLARKYVPLSLAGMIGKASLELDWEHHPTPRSEEIRVFATLFPM (0) 674129

        DGCNLVFKRRP*

>CYP61A6 Aspergillus flavus NRRL3357

AAIH01000781.1 

Only 1 aa diff to 61A6 of Asp. Oryzae, 73% to CYP61A6 Nectria haematococca

      MDAKMATEIFNTTSAQPESPQSWAYKTSQLQGALPDFLAEWSAWQYVVTFLVGLVLYDQ

      VLYLKRKGALPGPTFKIPLMGPFIQAIHPTFDGYLRQWASGPLSCVSIFHR (2)

6085  FVVLASDRDLAHKVFKSPAYAEPCLVPVARDIIGHKAWVFLQGRDHAEYRRGLV  5924

5923  PLFTSRAIATYLPVQERVLDDYYNQFVAATKANQGKPMAFMTLFREINCALSCRTFFGDY  5744

5743  ISDDQVKKIADDFYLATDALDLVNIPLAMYVPFTKTWLGKRTADAVHRVFAECAARCKAN  5564

5563  MAKGATPTCIVDHWVLHMMESNRYRERVAAGETNLEKPKNMIREFTNEEISDTLFTFLFA  5384

5383  SQDASSSATTWLFQILAQRPDVLDKLREENLAARGGDRNKPFDLPMLESLTYTNAVIKEL  5204

5203  LRYKPPVILVPYLATKDFPVTPDYTVPKGSMIIPSCYPALHDPEAYPNPDVFDPERWISG  5024

5023  DAESKTKNWLVFGAGPHDCLARKYVPLSLAGMIGKASLELDWEHHPTPRSEEIRVFATLF  4844

4843  PM (0) 4838

      DGCNLVFKRRP*

>CYP61A6 Gibberella moniliformis

AAIM01002518.1 

81% to CYP61A6 Nectria haematococca

29769  MTSIVSPRHEAAISNASSTLKEDISNG

29688  NGLLSSYLNGYSNAQILLAILVVLIAYDQCMYLWRKGPIAGPAFKIPFMGPFIRALYPKF  29509

29508  DHYLAQWASGPLSCVSVFHK  (2) 29456

29396  FVVLASDRDIAHKVFKSPTYAKPCIVPMAETLLRPNAWVFLQGKAHTEYRKGLNGLFVN  29220

29219  KALSTYLPVQEKVYDDYFGRFVAASEANKGKPMAFMRLFREINCALSCRTFFGDYISQDA  29040

29039  VEKIADDFYEVTAALELVNVPLSVYVPFTKCWKGKRTADAVLAEFAKCAAACKANMTSGA  28860

28859  EPRCIVDQWVLHMMESKKYNDRIAAGEEGVEKPRNLIREFTDDEIGQTMFTFLFASQDAS  28680

28679  SSATTWLFQVLAQRPDVLDRLREENLAVRNGNRHQPFELSMLESLPYTNAVIKELLRYRP  28500

28499  PVIFVPYEATKSFPVTPKYTVSKGTLIVPTCYPALHDPQAYPNPETFDPDRWITGDAESK  28320

28319  TKNWLVFGAGPHDCLARKYVPLTMAAMIGKASLELDWVHHATSRSEEIRVFATLFPE  (0) 28149

28084  DECQLVFTKRE*  28049

>CYP61A6 Trichoderma reesei

AAIL01000244.1 

75% to CYP61A6 Nectria haematococca

      MATIIEGSMPISFESTINATQHGTSGLVESLWSSCSAASNWQIAITALLVLVAYDQ (1)

10081 YLYISRKGSIAGPTFKIPLIGPFLQAIYPKFDAYLAQWASGPLSCVSVFHK (2) 9929

9869  FVVLASDRDLAHKVFKSPTFVRPCLVPMAINIMRPTAWVFLNGKAHAEFRRGLTGLFTN  9693

9692  KALSTYLPVQEKVYADYFNRFVEHSKANGGKPTKFMGWFREINCALSCRTFFGDYISQEA  9513

9512  VKRIADDFYLITDALELVNIPLSIHVPFTKCWRGKRTADAVLEEFTKCAAACKVNMASGA  9333

9332  QPTCIVDQWVQHMFESKRYNEAVAAGVEGLEKPTNLIREFSDEEIAQTLFTFLFASQDAS  9153

9152  SSATTWLFQILAQRPDVLDRLRAENLAARGGDKNRPFELEMLESLTYTNAVVKELLRYRP  8973

8972  PVIFVPYLALKPFPVTPDYTVPKNAMIIPSCYPALHDPAAYPNPDVFDPERWITGDAETK  8793

8792  TKNWLVFGAGAHDCLARRYVPLTMAAMIGKASLELDWVHHATERSEEIRVFATLFPM  (0)8625

      DECPLVFTRRE*  8517

>CYP61A6 Aspergillus terreus NIH2624

AAJN01000026.1 

76% to CYP61A6 Nectria haematococca

       MNVKMQADMANSTQPDRQIWHVTTHWQGKVSDSFSGWSACQYIVTILLGVIFYDQ  (1)

44968  VMYIKRKGSIAGPTFKMPLMGPFLQAINPKFEEYLAQWASGPLSCVSVFHK  (2)45120

45171  FVVLASDRDLAHKVFKSPSYAEPCLVPIAKDILGPKAWVFLQGKAHAEYRRGLTPLFT  45344

45345  NNALATYLPVQDKVFATYFDKFVAASAANNGRPMEFMTMFREINCALSCRTFFGDYISQD  45524

45525  AVKKIADDFYLVTAALELVNIPLSMYVPYTKPWLGKRTADAVHAEFARCAAACKANMASG  45704

45705  AAPTCIVDHWVLHMMESNRYRERVAAGEANVEKPTNLIREFTNEEIGETLFTFLFASQDA  45884

45885  SSSATTWLFQVLAQRPDVLDRVRDENLAARGGDKSKPFDLPMLEGLTYTNAVVKELLRHR  46064

46065  PPVIFVPYLATKNFPVTPSYTVPKGSMIIPSCYPALHDPAVYPDPDVFEPERWISGDAES  46244

46245  KGKNWLVFGAGAHECLAKRYVPLSMAAMIGKAALELDWTHHATERSEEIRVFATLFPM  (0) 46418

       DGCQLVFRKRS*  46499

>CYP61A6 Chaetomium globosum CBS

AAFU01000675.1 148.51 

74% to CYP61A6 Nectria haematococca

 796  MAADHVNASSSTPELLMSSSGLASGSSSWQFRDGVVGITAEWSAWQYVITLLLGLVVYDQ (1) 975

1031  VMYLYRKGSITGPRFKVPLTGPFIQALHPKFESYLAQWASGPLSCVSVFHK  (2) 1183

1242  FVVLASDRELAHKVFKSPTYTEPCIVPLAKDILGHKAWVFLQGKAHAEYRRGLTPLFT  1415

1416  NKAMATYLPAQEKVFADYFDKFVAASQANVNQPLPFMTLFREINCALSCRTFFGDYISPA  1595

1596  AVKKIADDYYQATAALELVNVPFSIYIPFTKPWRGKRTADAVHAEFAKCAAACKRNMATG  1775

1776  AAPTCIVDHWVRHMFESNRYRERVAAGETDVEKPSNLIREFTDVEISETLFTFLFASQDA  1955

1956  SSSATTWLFQILAQRPDVLDRLREENLAARGGDRNKPFDLAMLESLTYTAAVVKELLRYR  2135

2136  PPVIFVPYLATKAFPITPDYTVPKGAMVIPSCYPALHDPKVYPNPDTFDPDRWITGDAES  2315

2316  KTKNWLVFGAGAHDCLARRYVPLTMAAMIGKAALELNWKHVATEKSEEIRVFATLFPM (0)  2489

      DGAQLVFEKRP*  2579

>CYP61A6 Aspergillus clavatus NRRL

AAKD02000011.1 

77% to CYP61A6 Nectria haematococca

        MDTEIANVSRAAAQSGSPQAWT

669433  PQPSSGQNTLLDCLAGWSTWQYLVTFLLGIVVYDQ  (1)

669274  VMYLKRKGSIAGPAFKIPLMGPFLQAIHPKFDAYLAQWASGPLSCVSVFHK  (2) 669122

669053  FVVLASDRDLAHKVFKSPSYAEPCIVPIAKDIIGHKSWVFLQGKAHAEYR  668904

668903  RGLTPLFTNKAMATYLPVQEKVFTDYFDRFVTASQANRGRPMAFMSMFREINCALSCRTF  668724

668723  FGDYISQKAVKRIADDFYLATAALELVNIPLSMYIPFTKTWLGKRTADAVHVEFAKCAAA  668544

668543  CKANMATGAKPTCIVDHWVLHMMESKRYHERVAAGETDVEKPTNLIREFTNEEIGETLFT  668364

668363  FLFASQDASSSATTWLFQILAQRPDVLDRLREENLAARGGDRNRPFDLPMLESLSYTNAV  668184

668183  IKELLRHRPPVIFVPYLATKNFPVTPDYTVPKGSMVIPSCWPALHDPDVYPNPEVFEPER  668004

668003  WISGDAESKTKNWLVFGAGPHECLAKRYVPLSMAAMIGKAALELEWTHHATEKSEEIRVF  667824

667823  ATLFPM (0)

        DGCQLVFSKRV*  667698

>fgenesh1_pg.scaffold_23000205

CYP62B2

Necha1/scaffold_23:519115-520695

66% to CYP62B1 Fusarium graminearum

This gene model seems correct DRN 2/6/06

MGLVNIALVPFLAIGVIILTAAYRLFSAATSPLRNVPGPWYSHVTSIVLKWHILAGRRVHFVHSLHLRYG

PVVLVSPDEVAISDLDAFSQIHKIGSGFTKSDWYDKLRSGREPGIFFMRDPHQHAARRRLFARAFSNSSL

LTHWEPEIRQKTQLAVAKIKNDAQIGSADVLKWWTLMATDVIAHLSFGESFRMLELGK (0)
QTPYIDAIQAALLCGVVRNELSWIFPIIRRLPFKGIRDIMSADDVVFEHGAKAVKNMSSASDGLSTANLF

SQMLAQAQGQEKTEIKDSTVRTEAGNLIVAGSDTTAVTLTYLVWAVLSQPQLQAALEAEVCGLSPDLTFD

ELTSAPLLNSVVEETLRLYGAAPGALPRVVPGKGLSVRGYFIPPGTVVSTQAYTLHRDSTVFPDAHR (2)
FDGERFMDKSTLTVAQKTAMSPFGAGSRICIGLHLAWMELRLATALFFRECRGAK

LDPGMTDDMMEMDNRFLIAPKGHCCKIQL*

>CYP62C1An revise shorten at C-term

MMERSWKYIAIACALWVVQ (0)

IYSAITSPLRAIPG

PFYTSLTRLPLKLSIIAGQRIYFIHSLHQRYGPIVRVSPTEVSIASLPEF

REIHRVGSPFLKSNWYEKFVMGQHSPGVFAISDPKQHGARRRLFARAMSN

TELRRVWEDVVRSKVRLAVDRIKGELEADGARCDVLKWWTFLATDVVGHL

MFGEDFDMLNIGVKNEYIHVLESTMKGSGINAELPLVGCIGRHLPFSVVR

SMFRANDYLTNYGKRAVTNARAKSDSSRNIFSGMLYEAEKCTDSDSGLSE

LDIITEAGNMIVAGSDTTAVTLTYLVWVVLSRPQLQREIESEVLALEEGY

DDAKLETLPVLNAVIKETLRLYGAAPGSLPRTVPRGGATLGGYFIPEGMT

VSTQSWTVHRDENLFPDPDSFNISRWLEENDAGFPAAQLAFSPFGAGGRI

CLGIHLAYMELRLAAAEFFRRCRGVRLSPDTTWKIMKPMNYFLIAPTGNR

CDIMRG*

>CYP62C2  Aspergillus flavus NRRL3357

          GenEMBL AAIH01000225.1

          63% TO 62C1

          1 AA diff to Aspergillus oryzae CYP62C2

     MEWQIYLGIAFALWIVQ (0)

958  LYTAFTSPLRRVPGPLYTVLTRLPLKLASLTGNRIYFVHELHRKYGPIVRIAPDDVDISS 1137

1138 LAEFREIHRAGSPFLKSKWYEKFVPSKRSGVFTMRDPKEHAARRKLFARPFSKSELRRT 1314

1315 WEPAVREKVQLAVSQIQRELKAVGKSDLLKWWTFLATDVSGQLMFGESFNMLQLGK (0)1482

1535 KNQYINVLESTMMGSGIGAELPLVAWLGRHIPLSSFQNMFRATDYLFQYGQRAVTNSRTT 1714

1715 SNASRNIFAGMVYESEKGDGIITDEEVVLEAGNLIVAGSDTTAITLTYLIWAVLSQP 1885

1886 KLQRELEEEVNSLSADFDDSALEELPLLNAVIMEALRLYGAAPGALPRETPEGGAKFCGY 2065

2066 FIPQGMTVTTQAYSIHRDGDIYPDPERFDVSRWLKTETSASELAKKAFSPFGAGGRICLG 2245

2246 IHLAWMELRLATAQFFRECAGVRLAPSATWENMRPVNYFLISPRGHQCEVECNY* 2410

>CYP62C2  Aspergillus oryzae RIB40

          GENEMBL AP007151.1 

        MEWQIYLGIAFALWIVQ (0)

476022  LYTAFTSPLRRVPGPLYTVLTRLPLKLASLTGNRIYFVHELHRKYGPIVRIAPDEVDISS  476201

476202  LAEFREIHRAGSPFLKSKWYEKFVPSKRSGVFTMRDPKEHAARRKLFARPFSKSELRRTW  476381

476382  EPAVREKVQLAVSQIQRELKAVGKSDLLKWWTFLATDVSGQLMFGESFNMLQLGK  (0) 476546
476599  KNQYINVLESTMMGSGIGAELPLVAWLGRHIPLSSFQNMFRATDYLFQYGQRAVTNSRTTS  476781
476782  NASRNIFAGMVYESEKGDGIITDEEVVLEAGNLIVAGSDTTAITLTYLIWAVLSQPKLQ  476958

476959  RELEEEVNSLSADFDDSALEELPLLNAVIMEALRLYGAAPGALPRETPEGGAKFCGYFIP  477138

477139  QGMTVTTQAYSIHRDGDIYPDPERFDVSRWLKTETSASELAKKAFSPFGAGGRIC  477303

477304  LGIHLAWMELRLATAQFFRECAGVRLAPSATWENMRPVNYFLISPRGHQCEVECNY*  477474

>CYP62E1 Phaeosphaeria nodorum SN15

AAGI01000353.1 

46% TO 62C1, 46% TI 62B1, 42% TO 62D1, 39% TO 62A1

MAFVDVVTANKPLLVALI (0)

FVYVGLTCPTRHLPGPWYTRFTHYRLKRAVVTGQRIFYIDALHKQYGPIVRLSPTEV 956

GVADLDAFKEIHKIGTKYMKSEWYLRLANFPKAGVFTMLDPREHGARRKLLSRSFSRSY 1133

LVENWEPAVREKALLVVTKIKVDAMQSTADVYNWWMLLASDVSAHLAFGESFRMLETGH (0) 1307

ANQFIRVLKKLTMGAGIMVEMPFLRLLRFVPINAVQEMFNANEFILTGAGRAVEMARSRT 1542

GESNIFAKVIEDCEKEGEGHIDDMDVRIEAMNIIIAGTDTTGVTLTYLTWAVLQQPQ 1713

LQSALEVETAGLRENFTESDLINLPLLNATIEETLRLYGAAPSSLPRVVPQGGTRFSGHY 1893

IPQGVTVDTQAYTFHRDPRIWSDPLTFDPQRWISSQEGYTAEALSPDAKTAFHPFGVGAR 2073

SCIGIHLARMELRYAVAFFFRECRGIRLAPSTTLESMEFENFFLIAPKAHRCDITFQQ*

>BI188839 Fusarium sporotrichioides EST

PRVVPGKGATLAGHYLPAGTVVSTQAYTVHRDESIWPNALRFDGYRFMDKSRVTATQKSA

LSPFGAGSRV

CIGMHLAYMELRLGAALFFRECRGVKLGVEMTDEMMAMENHFLIAPKAHKCMVKL*

>fgenesh1_pg.scaffold_70000012

CYP62D1

Necha1/scaffold_70:35727-37407

45% to fgenesh1_pg.scaffold_23000205 (62B2), might be short after PLGMLEQER

43% to 62B1, 43% to 62C1, 37% to 62A1

add HMQK from model e_gw1.70.14.1, this fills in part of a gap in the alignment

MMGLPGYQAILSIIGAALLAGWL (0)
VIGRAYLTPLRAIPGPWHAPLTCLWLKKQTIAGRRAHYVHELHLKFG

SVVRIAPEEISFNDTGAFKEIHRISGNYVKSPWYQCFRKGTTTDLFSMTNPREHAQRRKLFAPLLSNSAL

MRNWFDTIVDKVDVTIEKMKRQQLQEGQVDIFKWWTFMTADVISHLAFGEPLGMLEQER (0)
HMQKIEDSTKLGLVGAELPFVRSLLEWTPIRSVRDIVNADVEVQSLATDVMTKTLRDGIGTTNIFSKMVA

EKEREAQALSDYQLAYEAGGLIVAGSGTTAVSLTYLVWAVLSQPAVQARLESELEKLPAGFSDSDLEALP

YLAAVIEETLRLYGAAPGALPRVVPEGGAKLAGYFIPQGIIVSTQAYTYHRDPEAYPEPEN (2) 

FVPERFLNASGQFKAPKTGVYAPFGAGSRTCIGIHLARIELRHGACFFFRECKG

ARLAPQTTPLSMEMVNYFLISPRSEQCWVTLSN*

>e_gw1.7.949.1 short on N-term

CYP65S2

Necha1/scaffold_7:62397-63948

54% to 65S1 F. gram. yellow indicates 65S1 is short there, needs correction

Add cyan from fgenesh1_pg.scaffold_7000026 (same gene)

MAVLSVFSSQLASFTAVAVALSLT(0)
VVLYLSLRGAYYAFFHPLAKVPGPKLYAASSLPYYLHLLRGDWHQSLKEMHDRYGPVVRFAPADISFITATALKQIYGHK

SSLDATFVKDPPFYHRGMKDPTIINANHEDHKRFRRLLSHAFSEKALRSQEDILKLYIDKFINRLAQKAH

DGVAVDLVSWYNFATFDLIGDLSFGEPFGCLDSGGYHPWVRLVFQHVKAIPYRQIAQYLNMGFLVPYLTP

KRLVKASKQHLQLSRETAMKRVATTTDRADFISYILRHNDEKG MSDGEIAANSHILILAGSETTATLLSG

VTFQLLKNKAKLDKLISEIRSSFDAEDEITLERVNQLSYLLAVLNEGLRI (1)
YPPVPTGLPRLVPSGGEIMERFWIPEKA (1)
ISVPHWAAFHSE SNFRDADNFVPERWLGDISYTNDSKDVLQPFSTGPRNCIGKN (2)
LAYAEMRLILARLLWKFDLEILEDSKDWDSQKSFLLWEKGALLVRLTEVIRD*
>#fgenesh1_pg.scaffold_7000026 same gene as e_gw1.7.949.1

Necha1/scaffold_7:62397-64102 yellow wrong deletion before I-helix

MAVLSVFSSQLASFTAVAVALSLT VVLYLSLRGAYYAFFHPLAKVPGPKLYAASSLPYYLHLLRGDWHQS

LKEMHDRYGPVVRFAPADISFITATALKQIYGHKSSLDATFVKDPPFYHRGMKDPTIINANHEDHKRFRR

LLSHAFSEKALRSQEDILKLYIDKFINRLAQKAHDGVAVDLVSWYNFATFDLIGDLSFGEPFGCLDSGGY

HPWVRLVFQHVKAIPYRQIAQYLNMGFLVPYLTPKRLVKASKQHLQLSRETAMKRVATTTDRADFISYIL

RHNDEKG IETTATLLSGVTFQLLKNKAKLDKLISEIRSSFDAEDEITLERVNQLSYLLAVLNEGLRIYPP

VPTGLPRLVPSGGEIMERFWIPEKA SPCKRYRHTF SNFRDADNFVPERWLGDISYTNDSKDVLQPFSTGP

RNCIGKNLAYAEMRLILARLLWKFDLEILEDSKDWDSQKSFLLWEKGALLVRLTEVIRD*

>fgenesh1_pg.scaffold_4000060

CYP65S3

Necha1/scaffold_4:143263-145075

60% to e_gw1.7.949.1, 56% to 65S1 Fusarium graminearum

Last intron appears to be a gc boundary after after CLGKaagc

First exon seems too long, remove first 28 amino acids

MPFYRCFVAFYILAHAHIPPTITIHYTR

MPALSHYFERMDNVPPLGIAILAASLA (0)
VLYFFASGIYYAFFHPLAKVPGPRLYSFTQLPFFYYWIQGNWERRLKELHDKYGPVVRFTHKDVSFITAD

AMKKIYGHKTSMAQTFEKDALFYKPVRDQTDIINANTEDHRRFRRLLAHAFSDRALRGQEEIMQHYVDKF

ILRLTELAHQDTGIDVVRWFNFTTFDIIGDLAFGQSFGCLDSGGYHPWVAMIFSSVKTGPLRAAMQRLGL

GKFVSLLMPAHLKRSLEEHFQLSKSTAMKRIESRDTEREDFMSYILRHNDEKG MTRSEIAENAKILIIAG

SETTATLLSGVTFQLLTNRDKYEKLVKEIRTSFTNEQEITIARVNQLHYLIAAFSEGSRM (1)
YPPVPIGLPRETPKGGEEIEGYQIPED (0)
VTVSVSHWSAYQSEINFRDPKMFIPERWLGDPRYDGDAKEVLQPFSIGPRNCLGKN (2)
LAYAEMRLILAHLLWKFDLELVSESKNWNDQKVFNLWEKGDLKVKLTPVGEIGRD*

>gw1.24.106.1 model short on N-term

CYP65V1

Necha1/scaffold_24:57028-58643

44% to 65A2 Fusarium graminearum, 43% to CYP65A1 Fusarium sporotrichioides

49% to 65B1 N. crassa, 42% to 65C1 N. crassa

The end of this gene model is not defined.  Based on the CYP65A2 

Sequence I am going to guess that this gene has a phase 0 exon near the end

and only 2 more amino acids are added after a 56bp intron. 

The gene model is short at the N-term.  Extend the first exon back and add another short exon onto this with a 62 bp intron

MLFALAL (0)
AILYLLGSIFYNLFLHPLRKIPGPFWMRATRATYCYKLVFGTLPFD

MLDLHNHYGDVVRIAPDELAFSGREAW

KEIMGHRIKDNKRPTFEKYDQFYRPNGGPTDIANSSGTEHQVLRRLLSHGFSDRSLRDQEPIVKKYVDLL

IQRLHENSDRPLDIMSWYNYTTFDVIGDLAFGEPFGCLDNSDYHPWVRIIFEVARFGTVNQTAGYFPLLR

SLLTRILSSKAVRSRGESHRALTREKMLRRVELGKNGGRPDLIDNLLKKSEEL (0)
GITEAQLLKNCGALIIGGSETTATLLSGVTYLLLKTPEALHKLTGEVRSAFETEDEINFTSVN

KLTYMLACLDEAFRVYPPIPGGLPRQIPKGGSEVSGRFIPGD (0)
TVVAIHQWAMYHSEKHFRDPFNYHPERFLGDSNFESDHRDVLQPFHVGPRNCLGRN (2)
LAYVEMRVILARIIWNFDLSLAEESQDWLQRQK VYIFWDKGPLIVNLTP (0)
RV*

>#fgenesh1_pg.scaffold_24000025 missing N-TERM 

same seq as gw1.24.106.1, this end wrong other end correct

44% to 65A2 Fusarium graminearum
Necha1/scaffold_24:57157-58659

MLDLHNHYGDVVRIAPDELAFSGREAWKEIMGHRIKDNKRPTFEKYDQFYRPNGGPTDIANSSGTEHQVL

RRLLSHGFSDRSLRDQEPIVKKYVDLLIQRLHENSDRPLDIMSWYNYTTFDVIGDLAFGEPFGCLDNSDY

HPWVRIIFEVARFGTVNQTAGYFPLLRSLLTRILSSKAVRSRGESHRALTREKMLRRVELGKNGGRPDLI

DNLLKKSEELGITEAQLLKNCGALIIGGSETTATLLSGVTYLLLKTPEALHKLTGEVRSAFETEDEINFT

SVNKLTYMLACLDEAFRVYPPIPGGLPRQIPKGGSEVSGRFIPGDTVVAIHQWAMYHSEKHFRDPFNYHP

ERFLGDSNFESDHRDVLQPFHVGPRNCLGRNLAYVEMRVILARIIWNFDLSLAEESQDWLQRQK LRTKL*

>e_gw1.5.258.1

CYP65W1

Necha1/scaffold_5:405215-406714

42% to e_gw1.7.949.1, probably in CYP65 family

cyan N-term exon from fgenesh1_pg.scaffold_5000133

MLAIGLWLLAALPLL (0)
ALLKIIYNVLLHPLRHHPGPKLWASTRIPWCWNQYQGKLNHRLVELHHQYGPAVRVAPDEVSYTSDTAWKTIY

GHRSVEMTKDPIFSLVTPTGVP (1)
NIVTADRVNHSRHRRLLSHAFSEKALREQEDILVQYCTKLLDQLQARCSDGPLDLAKWFPLT (1)
TFDLIGSLAFGQDFSCIDTGEPHPFVACIKGVSRELVMSQMAQYYGFGSLRYFLFL

RGSANSRFANAMRAKEMVEARIARGPTDDRKDFWHHVLAAEDQGKGLTPDEMVVDAFSIAIAGSDGTATA

LAGTTYLLLTHRDVYQQLQGFIRQEFEAEEDITTLALSNERVPLLGAVIQESIRLFPPVAATLPRVVPPS

GETIDGLFVPEGTIVGVNQLAAYHSEKNFNQASEFLPERWLSEQGDCRAVFQPFSFGPRNCLGKNLAKAE

LRLILARMLWRFDMELLPESQGWMDGQKIYGFWIKPPLMVKLSPRAN*

>#fgenesh1_pg.scaffold_5000133

Necha1/scaffold_5:405113-406714

same gene as e_gw1.5.258.1 yellow region probably wrong intron boundary

MLAIGLWLLAALPLLALL KIIYNVLLHPLRHHPGPKLWASTRIPWCWNQYQGKLNHRLVELHHQYGPAVR

VAPDEVSYTSDTAWKTIYGHRMSLFLDNGSSATNDEDIVTADRVNHSRHRRLLSHAFSEKALREQEDILV

QYCTKLLDQLQARCSDGPLDLAKWFPLTTFDLIGSLAFGQDFSCIDTGEPHPFVACIKGVSRELVMSQMA

QYYGFGSLRYFLFLRGSANSRFANAMRAKEMVEARIARGPTDDRKDFWHHVLAAEDQGKGLTPDEMVVDA

FSIAIAGSDGTATALAGTTYLLLTHRDVYQQLQGFIRQEFEAEEDITTLALSNERVPLLGAVIQESIRLF

PPVAATLPRVVPPSGETIDGLFVPEGTIVGVNQLAAYHSEKNFNQASEFLPERWLSEQGDCRAVFQPFSF

GPRNCLGKNLAKAELRLILARMLWRFDMELLPESQGWMDGQKIYGFWIKPPLMVKLSPRAN*

>AP007157.1c Aspergillus oryzae RIB40 genomic DNA, SC023

CYP65X1

join(331674..331760,331832..332607,332687..333038,

333095..333264,333318..333474)

third P450 gene in a set of 8 on this accession

42% to CYP65S2, 40% to CYP65S3, 42% to 65A1

MALAAEYFSHALSQPYGSSFWVAVAASLVFICYITCDTVYNLCL

SPLSSFPGPRLWAVSNIPRQLSILGGRSHLKMLALHHRYGPVVRVGPSELSFNSPQGF

RDIYGFRRGQPQFQKDPKMYGSPLTGISNSIGGHVDSDTHSRHRRLLSHSFSERSLRE

QEGIVVYYVDLFIQRLRERTSVNKIHRAEEDLKSWFNFTTFDIIGDLMFAETFDCLKD

SQLHPWIALMFNNVKGIAFLGVLNEYSLFRKMQGALLPKALKQKMLENHKLCAQKADR

RLQKGASRPDFVSMQTQSCKHMGPLLFFFFMAANTDSITIAGSETTASLLSGCLFYLC

KHKYIMDQLNKEIRTTFSKDEEITSSKCFNLSYLNAVLKESLRLYPPVAASLLRLVPK

GGCTIDGHFVPEDVTVSTHHYASYRDAANFTFPEQFIPERWLGTDNRFDSDRKDVVQP

FSLGPRDCLGKNLAHMEMRLILSKLLFNFDIHLTPESENWGQQKMFIVWDKPALMVRL

TDRFA

>e_gw1.16.35.1

CYP68D2

Necha1/scaffold_16:246007-247770

55% to 68D1 48% to 68C2 

This gene model seems correct
MLVKELLEAPWAFLNSTASASNIRLSYFVAPLIAITVACFFFTSKPNAPCLNPQGFFDIASGRAKKQFLF

GLRSMLKTWFDANPHKPASVFSDIGPMTVLPPSMANEIRSDPRLSFVEFSAK (0)
FFHTSIPGFEAFNEGTRDSITLTVINKDLTKRL (1)
AQVTQPLAEETTLAMQEIFTDNK (1)
EWHLINVREKILHLVARISSRVFLGEELCRDE

AWLKITREHAMNGFVAADLLRAWPEALRPVVSWFMPHCRTARSQIREAEKIIGPVISKRREAKDAALRAG

REAPIHNDAIEWFEQASKGKPYNPALSQLFLSTVAIHTTTDLLCQTMIDIARHPEYFEPLREEVTRVLAQ

DGWKKTSLHSMQLLDSVVKESQRLKPLQL (1)
ASMQRLAVKDVQLSDGTFIPKGTASCVSSHALWDPDVYEAP

DTWDGHRFLRQRGIPGKENFSQLVSTSENHLGFGHGKHACPGRFFAANEIKIALAHLLLEYEWRLPEGEA

LDVEDFGITPIMNQTLKMEFRKRD*

>e_gw1.41.77.1

CYP68N1

Necha1/scaffold_41:90805-92550

52% to 68D1 N. crassa, 48% to e_gw1.16.35.1, 48% to 68A1

This gene model seems correct
MLWAELLPRLDAIGKPLPLIVTIAVILFVYHAFQPFRSNVPILNGRKGLELTNQRPKKEYVSQATKLVGD

WFNSNPNKPVRLISDVEEITVLPPSLAQEIRSDKRLSFSQWTFK (0)
SFHGNLPGFDGFAAGTGGTNLVQTVVTKDLTKFL (1)
SKVTEPLAEETSLSLEELFTNETGGSSP (1)
EWHDIPMRDKVLRLVARISSRVFLGPELCRNENW

LRITRDYTVTGFFAGEDLRMWPEFVRPLVHWFLPGCRKLRADVKEARSMINSVVEERRKRNQELTAAGQD

IPDYNDAIAWFDKAAKGATYDRAAMQLSLSLAAIHTTTDLLTQVLTRISQNLEILKPLREEMISVLREEG

WNKTSLYKMKLLDSVIKESQRMKPTEI (1)
VSMMRLALDDVKLSDGTVIPKNTGVAVSSHRMWDPSLHPNPHQ

WDGTRFYKMRDDPAKQNSSQLVSTSPDYLAFGHGQNACPGRFFASNEVKIALIQIILKYDFELKEGASPQ

IYKHGFTLTGDPFLELRIRRRKEEVPL*

>fgenesh1_pg.scaffold_36000012 

Necha1/scaffold_36:51153-51671

CYP68N2P pseudogene

48% to 68J2 C-term only, 64% to e_gw1.41.77.1

remove last exon from model, add cyan

(1) VSMNRLALADVELSDGIFVPKDSSLTVLSHKMWDPKVYANPDQWDGYRFLKMREDPEKQNSALLVSTSPDY

LGLGHGQHACPGRFFASNEAKIAVLSFIIKYDFKLVGEAPPDVIKHGFNLSGDPSTQMRVRRREEEATV*

>e_gw1.24.52.1 same gene as fgenesh1_pg.scaffold_24000130
CYP504A6

Necha1/scaffold_24:331011-332725

72% to CYP504A1 Emericella nidulans phacA gene

85% to 504A5 Fusarium graminearum  FG03741.1 AACM01000162

This gene model seems correct DRN 2/6/06

MSSLVLYLAAVVVLYALIRFLNSTDIPKIKGIPEIPGVPIFGNLIQLGTDHARVAQKWAAKYGPVFQTRLGTK (0)
RVVFVNSYDSVKHFWITHQAALISRPTFHTFHSVVSSSQGFTIGTSPWDDSCKARRKAAATALNRPAVQS

YMPILDLESTTSIRELLEDCDNGNSDLDPSPYFARFALNTSLTLNYGFRIDGDVNSELLHEITHVEREIS

NFRSTSNNWQDYVPLLRLWGAQNSAAGEFRARRDKYLTDMLNDLKQRIANGTDKPCITGNILKDPEAKLNE (1)
AELKSICLTMVSAGLDTVPGNLIMGVAYLATPEGQKIQAKALQAIQEVYPNGEAWEKCLVEEKVPF

ITALVKETLRYWTVIPICLPRVNIRDIPYKDTVIPAGTTFFM (0)
NAYAADYDEARFRSPYEFIPERFLDDKEVGTPHYGYGAGSRMCAGSHLANRELYTAYIRIITAFEILPPKD

KTDFPVMDAIECNANPTSLTTDPKPFKVGFKIRSESKLREWIAEAEERTRGL*

>CYP504A5Fg AACM01000162.1 revised GC boundary at KLNE

MSDQILYVTVLVGLLLLYRLANSTDKPKIKGIPEIPGVPLFGNLFQLGTD

HARVARKWVAKYGPVFQTRLGNKRVVYVNSYDAVKHFWITHQSALISRPM

FHTFHSVVSTSQGFTIGTSPWDESCKARRKAAATALNRPATQSYMPILDL

ESFVSIKELFDDCEKGTKDLDPSPYFARFALNTSLTLNYGYRINGDVNSE

LLHEITHVEREISNFRSTSNNWQDYVPLLRLWGAQNS

SAGEFRARRDKYLTDMLNHLKSRIAEGTDKPCITGNILKDPEAKLNE (1)

AEIKSICLTMVSAGLDTVPGNLIM

GIAYLATPHGQEIQAKALEEIYKVYPNGEAWERCLVEEKVPYITALVKEI

LRFWTVIPICLPRVNIKDIPYKGATIPAGTTFFMNAYAADYDESRFAKPF

EFNPERYMDDKEIGTPHYAYGAGSRMCAGSHLANRELYTAFIRLITAFEM

VPPKDKSDEAIMDSIECNAVPTSLTTDPKPFKVGFKTRSESRLREWIAAA

DERTKELR*

>e_gw1.24.45.1

CYP504B4

Necha1/scaffold_24:269356-271018

79% to 504B3 F. gram.

43% to e_gw1.24.52.1,  66% to 504B1 Aspergillus nidulans

This gene model seems correct
MTIANLLVSLNDKVQENKGQSVLLTLVIAPLIYLFINELVRHNARISNLQGPSGLPLIGNIWDIHINAAE

KYREWSRKYGKVYQIQLGNIPIVVVNSASAARTIFGANAQALSSRPEFYTFHK (0)
VLSDTAGTTIGTSPYSD

SLKRRRKGAASALNRPSVATYVDHLDIETRDFIKELCNYGEAGKIPVDPMPMIQRLSLSLALTLNWGIRL

KSQEDDLFNEITHVEEEISRFRSTTGNLQDYIPLLRLNPLNLSSSKARSMRDRRDKYLGDLNRGLDERIA

NGTYKPCIQANVIMDKEAKLNKDELTSISLTMLSGGLDTITTQVAWSIAYFAQHPEIQEKAKAEIEKFYA

TNQPMCDEEDDQKCQYIVALVRESLRYFTVLRLALPRASIRDVVYNGVTIPKGTVVFLNAWACNM (1)
DEQVWTDPEVFRPERWLEQPDAPLFTYGVGYRMCAGSLLANRELYLLYMRLLNSFKIEKHDDIDCDPITGNLDPT

SLVAMPRRYKAVFTPRDPKALKAALAQQVE*

>e_gw1.40.25.1

CYP504E1

Necha1/scaffold_40:1293-2938

86% to AAJN01000191.1 Aspergillus terreus
72% to XM_654859.1 Aspergillus nidulans (pseudogene)
45% to e_gw1.24.52.1, 45% to 504A1 Aspergillus nidulans

46% to XM_743078.1 Aspergillus fumigatus

Change the gene model at the N-terminal

MLTAVAVALVTYVFYH (0)

FLYATDIPHIKGLPEIPGAVPVLGHLLQLGEDHASTCEKWWRQYNHSVFQI

KLGNTRAVVVNSFEDCKKMLLGNQNAVIDRPKLYTFHGVISSTQGFTIGSSPWDDSCRKKRKAAGTALGR

PALRNYYPMFDLESYCILRDMEKDSRNGEIEIDVRPYIQRYALNTTLTLCYGIRMDAVYDDLLREILHVG

SAISLLRSASENLQDYVPILRYLPNNEKNSRSKELRERRDAYLNLLLDKVRDMIKKGTDKPCISAAILKD

QETKLTGVEVSSICLSLVSGGFETIPGTLTSCLSSLSTKEGQLWQGRAYEDIKRHYPDVRDAWTSCYVEE

KIPYVNAIVKEAGRYYTVSSMSLPRKTVTEVNWNGASIPPKTMILINAQAGNH (1)
DVDHFGPDGGKFNPERW

LKNLDPPTEAESVGLAHLSFGTGSRACSGQYIASRLLYAALVRLLSSYKIVASEEMPPNTDYVEYNQFKT

ALVAIPREFKVKLIPRDTAMTAECLSAAEERTKEHYKE*

>Gibberella moniliformis cDNA DR661198

MSDQVIYLAIIIGLYMLYK  LANSTDQPKIKGIPEIPGVPLFGNLIQLGTDHARVA

QKWAKKYGPVFQTRLGTKRVIYVNSYEAVKHFWITHQSALISRPMFHTFHSVVSSSQGFT

IGTSPWDESCKNRRKAAATALNRPAVQSYMPILDLESLVSIEELLNDCKDGSKDLDPSPY

FARFALNTSLTLNYGFRIDGDVNSELLHEITYVEREISNFRSTSNNWQDYVPLLRLWGAQ

NSSAEEFRVRRDKYLSDLLANLKSRIDNGTDKPCITGNILKDPTAKLNDAEIQSICLTMV

SAGLDTV

>BQ143131.1 Metarhizium anisopliae sf. Acridum cDNA

MSYPVIALGVAAIYFLVR  YLNATDIPKIKGLPEIPGVPIFGNLIELGTRPCTRCAAMGA

QVRANLSNPAGQSPHHLCQFLRNRQSTSWITQQVVSQFP

>BQ497894.1 Paracoccidioides brasiliensis cDNA

MGLQTVALAVAVGLFLLR  YLNQTDISKIKNLTEVPGIPIFGNLIQLGDEH

AKRAAEWVKTYGEVFQVRLGNKRIVFANTFDSVKYFWITHQSALISRPTLHTFHTVVSS

>AAJN01000191.1 Aspergillus terreus NIH2624 

CYP504E2

        N-term not clear, does not match other related genes

        MTTTHDTAFIPSLAYRIQDGQGSTILGIAGVIALLSYL (0)

189214  TTIATDIPFIKGLPEIPGAVPIFGHLLKLGDDHATVCEKWWRQYGHSVFQIRLGNTRAV  189390

189391  VVNSFEDCRKMLLGHQNAIIDRPTLYTFHGVISSTQGFTIGSSPWDASCRKKRKAAGTAL  189570

189571  GRPALRSYYPMFDLESYSIVRDLHRDSCDGEVELNVRPYIQRYALNTTLTLCYGIRMD  189744

189745  AVYDELLREILYVGSAISLLRSASENLQDYIPLLRYLPNNEKNARSKSLRERRDKYLDLL  189924

189925  LDKVRDMIKKGTDKPCISSAILKDEETKLNGVEVSSICLSLVSGGFETIPGTLTSAIGSL  190104

190105  STKEGQVWQDRAYEDIKRHYPDIRDAWTSCFVEEKVPYVNAIIKEAGRYYTVSAMSLPRK  190284

190285  TVTEVNWNGAIIPQKTMVLINAQAGNH (1)  190365

190412  DVDHFGPDGGKFDPERW

190463  LKTLDPPTERETSGLNHLSFGAGSRACSGQYIASRLLYAALVRILSSYKIVASETEPPNT  190642

190643  DYVDYNQFKTALVAIPRDFKVKLVPRDPGMTAECLETAELRTREHYKE*  190789

>AAGI01000160.1 Phaeosphaeria nodorum 

CYP504E3

       MEVLHLLQSLYCTPLGYVSLLALFGFCVASIYK (0)

15789  LLTRTEVPYIRGIPEIPGALPVTGHLTQLGDDHATICEKWWRQYGHSVFQVRLGNTRAV  15613

15612  IVSSFQDCKKILVSNPQGLIDRPKLYTFHGVISSTQGFTIGSSPWDESCRNKRKAASTTL  15433

15432  SKGMLKNYYEMFDLESYCIVRDLQRDSKGSALEVSIRPYIQRYALNTTLTLCYGIRMDA  15256

15255  VYDDLLREILHVGSAISLLRSASENYQDYIPILRYLPNNEKNRRSKELRERRDKYLNELL  15076

15075  DKVRNMIDKGTEKPCISAAILKDEETRLTGVEVSSICLSLVSGGFETIPGTLVSCIGSLS  14896

14895  TPEGQKYQETAYQEISKVYPDLEDAWSREFEKENVPYLNAIVKEAGRYYTVSNMSLPRKT  14716

14715  MSDVRWGEAIIPKGTMVLINAQAGNH (1)

       DVDYWGPDAGTFNPERWLEPPHPSSIPSIF

14497  TEKPTSSTSHLSFGAGSRSCPGAAIASKLISAALFRILSLYKIEASSTEPPNTDYVEYNA  14318

14317  IKSALVAIPRDFKIKLTPRDETGDLAREVLRMGEERTKNFYKE  14189

>XM_654859.1 Aspergillus nidulans FGSC A4 hypothetical protein (AN2347.2), 

pseudogene

not in my named set of P450s from A. nidulans

13   EKWWRQYGHSVFQIRLANTRVVVVKSFDDCRKMLLSHQNALIDRPKLYTSYCVISSTQGY  192

193  TIDSSPWDEPCRKKRKAAGTALGRPALRNYHPPYVRSGELLHFTDLYRDSKDGEAEVSVR  372

373  PYLQRYALNTTLTLCYGIRMDEV  441

441  YDEVLSEILYAGSAISLLHSAAENLQDYISLLR  539

539  DTWTAAVTEERVTYINAIIKEAARYYTVSSMSLPRK  646

649  VTEINWNGAIIPPKTMILINAQAGNRDL  732
>fgenesh1_pg.scaffold_33000056

CYP504F1

Necha1/scaffold_33:187197-188955

44% to 504B1

gene model removes a small intron at end, this does not seem necessary add this back

MNLIEYFLRKELSLPALLGYAIAISVIALLVYLAQNEFTRHSSRIKHLPGPRGWPVVGNLFQ (0)
VPAETYRRWAQKHGPVFQIQLGNTTGVVVNSVDAAKKLFIGQRNAMNSRPTFHVFHGKVSKAVTSIGTSPWDESCKRR

RKLAAAGLNRPRVESYAPILNLESREFLRDLHNESKDGSIEIDFRQAVTRFSLNLSLTLNYGTRVSNVKS

LHDDPLLAEILYVESEISKFRDTSKNYANYIPLLRYLEPIASFLRLTSAPKSHAADIGRRRLEYNDVLLN

KLKDEVERGEDKPCIQGAVLREPESATLTRGELISVSLSMMA (0)
GADSNQPTIAWAILLLAHRPDIQEKAYH

AIKEAGVLDIPSNAYASSKVEYIDALTKEIARYFVVLKLALPKATYTDATWGPATIPPNTLVFLNSWACNR (1)
DPELFTEPEVFAPERWLPGSPDYAAHQFSFGIGGRMCVASLLAHRALYTVFLHLVAQFQIFPA 

SGTTDEEIDPLKG

LKGRSFVATPRGFRARFVPREGQNLETWLRSPDGDI*

>fgenesh1_pg.scaffold_12000374 [Necha1:90392] 

CYP505A9

Necha1/scaffold_12:985898-989367

77% to 505A7, 79% to 505A1

This gene model seems correct at least for the P450 portion DRN 2/6/06

MAESVPIPEPPGYPLIGNLGEFTTSPLADLKRLADTY (1)
GPIFRLRLPGKSPIFAANNAFVNELCDEKRFQKTLKSVLG (0)
TVREGVHDGLFTAYNDEPNWGKAHRILLPAFGPLSIRSMFDEMHDIATQMCMKFARHGPQTPI

NASDDFTRLALDTLALCSMGFRFNSYYREELHPFIQAMGDFLTESGVRNRRPTFAPNFLYRAANEKFLAD

IKVMKDLAAEVVANRKERPNDRKDLLTAMLEGVDPQTGEKLSDDNIGNQLVTFLIAGHETTSGTLAFSFY

NLLKHPEAYEKAQQEVDQVIGRGPITVEHLTKLPYLSA (0)
ILRETLRLNSPIPGFGVEAIEDTFLGGKYLVKKGEIVSCMLSKAHLDPVVYGEDAEAFRPERMLDENFER

LQKEHSNCWKPFGNGKRACIGRPFAWQEALLALAMLLQNFNFTMDDSNYQLQIQETLTIKPKHFNMRATL

RYGMTPTELERVLAGRGADSHATSGTKSSAAAGTKGAGGKPISIYYGSNSGTCEALAQRLASDAPGHGFA

AKNIGPLDEAKQNLPEDHPVVIVTASYEGQPPSNAAHFINWMERLNGQEMEKVSYAVFACGHHDWVETFH

RIPKLVDATLEKRGGTRLVPMGSADAAVSDMFSDFEAWEDETLWPALKEKYGGDGGDSQAGSQRGLLVEL

STPRKTRLRQDVEEALVVSEKTLTASGPPKKNIEIQLPTGMTYKAGDYLAILPLNPKTTVGRVFRRFKLA

WDVFLKIHSEGPTTLPTDTEISAYDVFSAYVELSQPATKR (0)
NILALVEATEDKAVIEELEKLTGDAYAEEISAKKVSVLDLLEKYPAVALPISSYLGMLPPMRVRQY (2)
SISSSPLANSSKLTLTYSLLDEPSLSGQGRHVGVATHFLSSLSAGEKLHVSVRPSVAAFHLPSDAE

NTPLICIAAGTGLAPFRGFVQERAAMLAAGRNLAPAMLFFGCRNPDIDDIYADEFDRWEKMGAVSVRRAY

SRATDKSEGCKYVQDRLYHDRADVFKLWDQGAKVYICGSREVGKAVEAVCVRLVVEWSEEHMECTSTEEK

AREWFEKHRNERFATDVFD*

>fgenesh1_pg.scaffold_160000001

CYP505A10P

Necha1/scaffold_160:4628-11288

part of this large model seq matches a CYP505 like seq (N-term exon 1), 

the rest 1847bp away is an ABC multi-drug transporter

This is an accidental fusion of a P450 pseudogene to another unrelated gene.

74% to fgenesh1_pg.scaffold_12000374 N-term

MAETAPIPEPPSYPLIGNWGEFTTTPATDFNRLAVTY (1)

>fgenesh1_pg.scaffold_53000030 [Necha1:96758] 

CYP505A11

Necha1/scaffold_53:84132-87603

59% to 505A7, 60% to 505A1

58% to fgenesh1_pg.scaffold_12000374

This gene model seems correct at least for the P450 portion DRN 2/6/06

MAETVEIPTPAGLPLLGNIKSIDPEFPLGSMVSLAEQH (1)

GEIYRLKFPGRTVVIVSTQALVNETCNEKRFKKCVNSALT (0)

EIREGVHDGLFT (0)

AKLGEENWGIAHRVLMPAFGPLSIQRMFDEMHDIASQLALKWARYGPDSP

IMVTDDFTRLTLDTLALCSMGYRFNSYYSPVLHPFIEAMGDFLTEAGEKPRRLPLPGIVYRERDRKYQQD

IETMRSTAKEVLDARKAGGSTRKDLLTAMLEGVDTKTGKKMTDESIMDNLITFLIAGHETTSGLLSFAFY

QLLTHPEAYQLAQKEVDQVVGKGPIQVGHLSKLPYLNGVLRETLRINATIPLFTVEAFEDTLLGGKYPVK

AGETILNLLAKSQLDPTVFGDDANEFKPERMFDDNFARLNKEFPNSWKPFGNGMRACIGRPFAWQEALLV

MVMLLQNFNFVLDPSYELGFKQTLTIKPKDMHMRAILRDNLTPTSLERRLAGLPVSEREEANGVNGKSSD

AKDGVPMTVLYGSNSGTCESLAQRVATDAAEHGFHVTKIDCLDTANGNLPTDQPVVIVTASYEGQPPDNA

GHFVAWVEKADQETKPLEGVSYAVFGCGHKDWVQTFHRIPKLVDSNLEQLGATRLVNIGLTDASENMVFS

DFEAWEDNILWPALEARYNPESKKSSADKGLSVKSSNFRTLTLRQDVKEATVVETKVLTSSTDTKSKKRH

IEVELPEGTQYTAGDYLAVLPINPQEVVRRALRRFKLPMDAHLEISSSTPTVLPTDTSVSALDVLSSYVE

LSQPATKR (0)

NLLAIAEAASNEDTKAALTSLSEERYVEEISNKRVSVLELLERYPSVDLPIGDFLQMLPSIRIRQY (2)

SISSSPLWNQSRATITFSVLKGPASSGQGIYNGVATSYLDSLADGDTLQVAIRSSPAAFSLPSNPE

QTPIICIAAGSGLAPFRGFIQQRAIMIESGRKLAPGLLFFGCRAPDQDDLYHDEFDVWQKLGAVDVRRAY

SRHGDGCKHVQDRIWQDKEDFIQLWEKGATVYVCGSRAVADSVREVMIKLKTEMEKRSGGEMGLEEAKKW

FDEQRNVRYVMDVFD*

>fgenesh1_pg.scaffold_23000101 [Necha1:93347] 

CYP505A12

Necha1/scaffold_23:253431-256834

57% to 505A7, 56% to 505A1

57% to fgenesh1_pg.scaffold_12000374

Note: unusual exon 1 codes for 2 amino acids, this matches with

other CYP505 sequences.

This gene model seems correct at least for the P450 portion DRN 2/6/06

MP (2)
NITPIPEPPALPWLGHIAEFKSEDSLQDLTRLHEIY (1)
GDIYRLRFPEGKSYILLGSNKLVNEVCDETRF

QKSINNELWEVRNLANDGLFTAKPGEENWGIAHRVLMPAFGPVNIRGMFDEMYDIATQLALKWARHGPSQ

AILAADDFTRLAFDTIALCSMDFRFNSFYRDKAHPFISSMGDVLTESGKRFQRPSVAKVFYRAITKKYFQ

DIKMMREVADEVVAARRANPDSKKKDLLAAMMNGVDPKTGKKMNDVSITDNLITFLVAGHETTSGTLSFL

FYSLLKNPDCYQKAQKEVDDIMGKEPITAEKIFKLRYIPA (0)
ALRETLRVCSPIPGVGMEALKDTLLDYKYP

IAKGDVLSPFLTVAHLDPRVFGEDAHLFRPERMLDENFERLQKEHPNCWKPFGNGVRACIGRPFAWQEML

LAVALLLQNFNISMDDPGYNLRIAETLTVKPKDFYIRASLRHGMSPLDLEHKLRGTTAEPVAATNGAAKD

EKHQVLESDGKRISIFYGSNSGTCESLAQRLAADAFSHGFTASCIESLDVAKENLPTNQPVVIITSSYEG

QPPDNAAHFVSWLKNLEGKPLDKVSYAVFGVGHREWSATFHKVPKLVNTELEDHGAKRVAEIGLTDTSDR

DPFTDFETWEDNILWPALQKEGPDSEPKFAIPQSDLSVCVSMPRSSTLRQDVNEAIVTATRDLSGPGVPL

KKHFEIALPSEVSYRAGDYLCILPINPRETVSRVFRHFKLSWDAVLTIEGEKRVALPMSQPTSAWNVLSA

YVELAQPATKRNILSLAEYTADGETKRSLQDLAGENLQEEVTKKRVSVMDLLERFPKIELPLAPFLTMLP

PMRIRQY (2)
SIASSPLKSPHHVSVTYSILDEPSLSGQGRHIGVATSYLSNLSTNDLVHVAIRPSHVAFHLPL

TPETTPIICVAAGAGVGPFRAFIEERAQQMAAGRKLAPALLFFGCRGKTDDLYREEFDAWEKQGAVIVKR

AYSRETSEETKNCKYVQHRMVEEKHEVAELWDRGAKLYVCGSRDMGKAVEEACVGLLQELNDMSEKEARM

FVEEVRNQRFATDVFT*

>CYP506A2 Fg revised AACM01000093.1 

add cyan region to seq. 

42562  TFQRAAIADMTLPDGTFVPKGTKLEINTC  42648

>AAIM01003201.1  Gibberella moniliformis 7600 cont2.3201, whole genome shotgun 

CYP506A3P

Note this seq has only 1 aa diff to 506A2 at 10017, but then a large gap

Like a pseudogene

77% to 506A2

10017  DMQIEYTHFGGPAEYVIHAIKANLTGSL

10311  LIATNNARVFQGTTASLDEEWLAASTGYVLACFDCIRALKQWHPYLRPLVYRFIPERAAI  10490

10491  KDQWAKGRKRVMASMRERQEKGGNLEDPPTMLDHLSNGRNEHIRDDVELQLLHQMTLI  10664

10665  AVGTVTTFSSTTQAIYDLVAHPEYIPILREEVESVPRDENGNFTKESTVAMDKLDSFLKE  10844

10845  SQRFNSPDL (1)

       TTFQRAAIADMTLPDGTFVPKGTKLEINTCSIHK  11024

11025  DHELYENPEEFNGLRFHEWRKEPGKEKKYMYSSSGTDDLSWGFGRHACPGRYLSAINI  11198

11199  KLIMAELLINYDIKLPDGVSRPENIEFEVLV  11291

       SLNEMVLGSVADVGSAPLNRISRSFSRIGIIRWNGVCLVR*

>gw1.28.129.1

CYP506-un1 pseudogene probably from a CYP506 sequence, subfamily not assigned

Necha1/scaffold_28:447825-448775

35% to 506A2 mid to heme, 38% to AAIM01003201.1  Gibberella moniliformis
the top part of this seq seems to be missing

probable pseudogene, check 506A2 for TFQRAAIADMTL, may extend last exon

410941 HAGGPGESGLHAIQGHIVAS 410882
LVSRISARIFHSAASADNDHWLDIASEHVHSAVVWTENLKKWPAMLRPLVYRFVKGRGYMMQRFEEGKAL

VAQTLENKKANGGKPLSDPQSLLDYLYESGLGPDDVEAHTIAQINLCVAAIXSMAATVTQCLMDLATHPE

YAPELIEEIKTVVEKNNGVVDKRVLTELWKLDSFIKETQRLNPPDL (1)

TSFQRKALSDMTLSNGLRIPKGAR

IVLPTGAINMDREFFEDPQTFDGFRYFYRIRTANEAARNTNQMVTVGKKDLTWGYGKHACPG

RYIAEVAMKLLVVEFLMRYDIRLPENVK ERPKNIEFEGLVCCFHP*

MNNFIFKRLNVKEFYEAETKKLVENGHEFHLRLERT

GYVIHTCN

>AACW02000089.1  Rhizopus oryzae RA 99-880 cont3.89

CYP509B1 43% to CYP509A1 

        MIFEVIQEIIQPWIESNVRILIVFGIVLAFYALVQRYNRPPAALAHLPYVSFFSFLK

        YGFKDEVYDTYAKEKLLPLLKAKG (1)

291331  GWVVRLADPVAIKQFTLKQGK (2)

     (?)FPKAMSNAGEEGTLIHRF  291158

291157  IGGPNIVFLSGPDWKRHRK (0)

        IANLAFQRSMPVQLFGDLAKRML  290978

290977  RSMEKTEEDAIDVNDLFRRFTLDAIGNGGF (1)

        FDFHAIEDKE  290807

290806  SKWVEYYESVMQGMASPFYIVFPAFDTKYVHWFRKRKQLHDNLSKLMENMDEIIEKKRKL  290627

290626  VYENGQGESKEKDLLTLMIESEMKSEGESLSNEELR (0)  290522

290469  SNLCIFFLAGHDTTANTLAAIIYELAKNKEIQEKARKEAIRILGDGPEDTAPTAEQL  290299

290298  KELDYINMIIKE (0) 290263

290192  TLRRHPPAYVTTDRVVQNDLVLGDVHIPKGSDLCLDIYSLHHNADIWSNPFEFNPERFAPGGEADS    290019

290018  QRGIAWAPFSSGGRMCVGMNFSLTEQRVLIPML (1) 289923

289869  LKKYTWSLPNDSSHQHELQKRGIAWGLVTFKDKVKIEFKKRN*  289741
>fgenesh1_pg.scaffold_25000035
CYP526E2

Necha1/scaffold_25:100712-102551

52% to e_gw1.8.241.1, 60% to 526E1 F. gram.

This gene model seems correct
MLQNTIDLFRQAPPGLGLAVCAVFIGLFLILLRLARPKPIPGIPHNVEAANSIFGDLPEFRAATDRREWW

VTQIIKHQSPLVQVFIRPFGLPWVFVADHWEAVDIATRRLKEFDRADETIYAFEGVAPSHHITMRSSNPQ

FKKNKELVRDLMSVNFLQD (0)
VSSPEIYDKFSLLVDLWNSKARFSNGRPFDVGKDIHNAALDIVMAASFGLG

LEHSQVAKQIRELESASSPGGQDDVFEFKHVPIDDEIGAFTILADSIAVAVRSPLPRLGHFLYRNLSPMM

RRAAAGRDRLRNREIAKSVERRESEHPQRCALDNMLAREDVIAEKEGRKPNYYSQVILSE (0)
LLGYLVGGHDTTSSALRWSCKYMTEDQRVQSLLRKALYEAYPEAAAENRVPTIAEITKNQHIAYLDAVIEECLRHARPGA

ITFRQAMVDTQILGVHIPKGTNVGLMACGPGILTPRIEVDYSKRSANSKASMEKIPAFDESNIREFLPER

WLRTQKTDSGEEETVFDPNSGPAQAFGLGPRSCFGKKLAYMELRIFFTMIFWEFKMNTVKPELRGHDESV

TLTRSPKYVYVSLEKTGPQQSV*

>e_gw1.8.241.1

CYP526F2

Necha1/scaffold_8:592224-594069

58% to 526F1, INATGG missing in CYP526F1 AACM01000446 FGcontig1.446_scaffold7

This gene model seems correct
MSWPEVTSSLPLQLLVGSSVLVAVIYTFRDAFYPRPLDFIPYNAEAKERILGDLPAIKAVGSVTNWLATQ

PTKHQSPLFQAFVAPFGKPWVVVADHHEAADICMHRLKEFDRARVTISVFGGIIPGGQLTLKSSDPQFRR

NKELVKDLMTPSFLAE (0)
ISAPEIYDKFTRLLKLWECKAILSKGRPFGASREIHHAALDIIVCVAFGLDPDQ

TQLVRALEALDVDHESEINATGGPDDEFVFKEEPLAEELEAFTRMSDSVSMSIRSPSPRLFHFLYGNFSS

VMRNARRLATRLQQREIANGLERRRTGQAQRCAVDQILAREEAMAEKEGRKPDYYSQTITSE (0)
LMTYLIGG

HETTSSALRWGISYLSSDQRVQARLREALDLAHPQARAEKRLPSLEEIIQARVPYLDAVVEEVLRHSRPL

AMCMREAQTDTQILGAHIPKGTTVVFLANGPSVFTPRIQFDESRQSEWATSRREKHPVNDEIDIGAFSPE

RWLRVEKHEDGTEETVFDANLFPIQAFGLGPRACFGRRLAYREMKIFFTLITWKFELLSLPDALAVPKEV

FSLTRNPKEVYVKLRSRIY*

>CYP527D1    Botrytis cinerea = Botryotinia fuckeliana

             GenEMBL AJ609392.2

             join(<935..1716,1765..1828,1878..2111,2195..2515,

             2575..2703)
             aba1 gene

             43% to 527E1, 43% to 527A1, 41% to 527B1, 41% to 527C1

MSNSILNLGSFACLLSLGSIVLWYTISAVLAWYPLRKIPAPSFL

ATFSYLWLAKTTYSGKQYWIQRDLHKKYGPLVRIGPTDIITDDPEIIKKISSARSSHR

RGDWYLTGRFNPYYDNMFTMLEPGPHAKAKARTAAAYSGRDMPDLEVGVNAQLQTLIG

LMRSKYASNTVKPHQPLLDLGQVSCFFTMDVITRLAFGEEFGYLKEETDQYGFLGEVR

ELWPRMSTSADTPWIRKFLFSPPFLKVLGPKPTDKTGFGALMAVAEHHVGKRFAPDAK

KKEDMLGSFIRHGLNQQECEVEGLFMIVAGTESTASAIRSTLVHVMTCPRVYQKLKTE

INLAVEEGKVSSPIKLEEAKLLPFLQAVIYEGIRMRPPLLGLFPKIVPDGGEEFHGMF

IPAGTAICMNTSSLLRSTALFGDDAEVYRPERFMELEKSKRGEMERNVELAFGYGQYM

CVGKTVAFMELNKSIFEILRAFDLQLLSPAKPCDVLSYGIFLESNMLVKVTESEGTEYK
>e_gw1.18.26.1

CYP528A4

Necha1/scaffold_18:578149-579878

74% to 528A2 F. gram. ends donմ match, 528A2 may have errors

add cyan region to model

MTLLCSLIAHVLLKTVFTLVVLLASIVVYRSTFHPLARVPGPKLAAITSFWHAYHARNGRMAYLGKTLHS

RYGPVVRVGPNEVWFDTKEAFQAIY(1)
SSGSGYEKSDFY (1)
LATSLSKPRIDWKLNPHFPDTLDLLSERDVRRYRIQ RRIIGPVYQTSNLIQ

YEAAIDDVIERAIAKLKSFKGAPVELNEWMHIIAVECLGSVVLSWSPGMLKNGTDWGSGSHAYHGWRRKS

VFGLFPTIVKLEFLSKTVGRLFSSAWGVNFKTPKNFKPFFV (1)
DVGKRVSRRVNAAKRASPPKDTRQDLLTD

LIRLHKVRPDFTDNYLRKMAVTNFGAGHETMASTLTSIMAVLGSLQDVQTQVSQEVLSMTDPSRYSTATR

LPIMQALVKEVKRLYPVISMSLPRKVPNGGLHLHGFYFPPDTTAGCNPVALHRNQDVFGPDSHLFNIARW

LNADPDTARNMERVSLSWGGGSRSCPGRHLAELVVFKVVPALVKEFRIEAVLPPEDDGRSYFLSMLTGVK

TRFIERQAAESTTDTQKPVS*

>CYP530A3An AACD01000151.1 revised
MLPLTPILAIAGLLALIFRLSLIGRRPKNYPPGPPTLPLLGNIHQMPSRD

AHLQFAKWAKEYGPIYSLMLGTQCLIILSSDEAVKELLDRRSGIYSHRQE

MYTGQQLCSGGLRMLMMGYGPTWRIMRKMVHGLLNVSTSRNYIPYQMLEN

KQMLYQFLTEPDDFLKHIRRYSNALTTTMVFGWRTPTYEDPKMKQLFDGF

SEFAEINQAGAAAFLDFFPLLQKLPDFLVPTKRKAKELHKHEMGLYKGHW

MKAKEEIEAKNIKPCFCQGMYEVQKKEGFSDDQAAYISGTLLEAGSDTTS

STLYAFVQAMLLYPEIQRKAQAEIDRVIGPDRLPVMDDLADLQYIRSCMK

ETLRWMPTTILGAVPHAVTQDDSYMGYFIPKGAGVMNNVWAIHHDEKRHP

NPRQDRYKDDTQSLGDAAANPDASKRD

AFTFGAGRRICPGIHVAERSLFLGMSRILWAFNISPKKDASGKEIIPDQERLTQGFVCMP

EEFPATITPRDEKRAEMVRNEWRQAEKELDSETKQWVVAPVDIKI*

>e_gw1.14.490.1

CYP530A4

Necha1/scaffold_14:351965-353894

49% to 530A2

This gene model seems correct
MLSLLISVVLSFTALAVLLLAKLSKIGQRPPGLPPGPPTLPLLGNLHL (0)
MPTKRPHLQFEKWAKQYG (2)
PIYSLILGTKIMIVLSSDEAVKDLLDKRSAIYSDRPDMYIGQRIASGGLRLVLM (0)
RYGSNWRMIHRMIHKALNITVAATYLPYQDLENKVLLTNLLDTPDDLL

PHIRRASYSLSTQMIFGFRCISNQDPKLLQLFH (0)
GFDKWSALSGSASAQLADLYPALQNLPDFIAPNVSYARKLHQAEKKMYLGHWARTKQAIVDGRGL (0)
PCFCNDIYRAQLTEGFSDDAAGYISGSLLDAGSDSTASTLYGFILAMLIWPNVQKRGQEEVDRVVGPD

RLPTMEDYDQLPFIRCCIKETLRWMPTVVLGVPHNVTKDDSYLGYQIPKNSSIINNVW (2)
AIHMDETRCPEPRVFNPDRFKDIPSTLYQSVIGDVAKRDNFVFGAGRRLCQGIHIAERSLFLAISRFFWG

FNFLPTKDEYGHPVQYDAEDLVGGITVQPADFPAVIEARSKRRADIIRKEAQESEKSLDPETLQWIKVPEGMVFNNE*

>AAHF01000014 Aspergillus fumigatus

CYP530A5

complement(join(613367..614597,614640..614689,

614717..614932))

locus_tag="Afu8g00760" third P450 of 8 on this accession

53% to CYP530A4, 73% to 530A2, add missing first exon 

MLPLALVGAVGALVFLVFRLLSIGRRPKNYPPGPPTLPIIGNIHQ (0)
MPTRDAHLQLQKWAQEYGPVYSLILGTKPLIVLSSDQAVKALLD

KRSALYSHRQEMYIGQTLCSGGLRMLMMCAGSADPRRDTPQSGEEFQFRKMVHGLLNV

TAAKSYVPYQMLENKQMMYEFLTQPERFLYSIRRYSNALTTTMVFGWRTPTYEDAKMK

QLFDGFSEFAEINQTGTAALIDFFPWLRMLPDFLLPTQKRAKELHEREKALYLGHYLR

AKQDIRDGQIKPCFCVGLAEAQKSDGFSDDQAAYISGTLLEAGSDTTSNTLYAFVQAM

LLFPDVQRKLQEEIDRVVGPRMPTMDDEQDLQYVRACMKETLRWMPTTILGAVPHAVT

QDDEYMGYLIPKGAGVVNNVWAIHMDEKRHPNPRVFNPDRYKDDRQSLAEAAANPDAT

KRDQFTFGAGRRICPGIHIAERSLFLGISRMMWAFNVEPAVDEKGQPILPDPDRLTQG

FVCMPEEFPARITPRSQAKADMVIKEWKEAEQQCLDPETKQWLLSPVQ*

>e_gw1.10.737.1

CYP530A6P pseudogene

Necha1/scaffold_10:90207-90395

37% to 530A2

38% to 530A4, pseudogene pieces, add cyan parts

PQRGSRLPLPPNPKGHQLLRNLLDLIKHAKDGNIHLLF*RWSKQDGKIFRLGSLE

SYYLNNDEAVNVLMDK*SANTSGRPRWISSSEHMTNSWNVLLLDSIKPRWKKHRKVLNSALT

ESFEEAAFTALALILGAADASAISTWSFLEAMLLFPNV*EKARSMVLEVTKDRTPVYEN

LHDIPYVRCLMKET*R*RPLIPLGHPHSTSEDINYEGYRIPKGAGLHLNAFAVGHQEKRN

HNPEMFNVMGRIQPHPSRA*
NLADVTKRDHFAFGPGRRACPRYHAAERSLAIAIMRILWAFEICPAED*
ELPLDPSKFEGRVMPRPPHERLPVCLRVLDEK

>fgenesh1_pg.scaffold_44000004

CYP530A7P pseudogene

Necha1/scaffold_44:12309-13331

43% to 530A2 EXXR motif mutated to KTFR probable pseudogene

add cyan region

AMVLFPEAQKRAQEEIGSIIGNGLLPEWNDRKDLPYIHGVVEKTFR (1)
WVPSTPSAAVPHSDKEDDVYNGMVISKRSM (0)
LKTPLSAKTTRRLHFNFGAGRGVCPGFHVSERNLFLAISRIL

*GFTINPTRDFGGAIVPINRDAVTPGLIVRPEDFESQASHHGSLVKGRKHLDSEGNFTPEF

IDSVFGKEK*

>gw1.271.3.1

CYP530-un1 pseudogene

Necha1/scaffold_271:2439-4371

35% to 5047A1
39% to 530A3, 37% to 5056A1

four stop codons, probable pseudogene

add cyan parts and revise model

MSISSASFLTLALPLIVAIALLEYGRKAIRSKSLPPGPSTSLFL (1)
GNLHQVPSSKAYLQ (2)
FQKWAKTYGPILGLKLGPQNLIILNSASLVRD (2)
LFDKRGAIYSSRTPNYIGSEIITRDNAHLLLMPYGPEWRNQRKAFQSILNITAVVSLQ

GLQEAEAVLTMSQLLQSPEQYYDHIRRYSTAVILSSVYGIRGPEFNHPNIQRLYHVQDQFTAILETGATP

PVDTFPFLKHLPTFLASWRRWALSIRREQRQLYFELLDNAKSRIQRGVHRGCFMDGLLSEDKRAKYSLDD

EHIAYVGGVLMEGGSDTTASTLLSFLMAMMKYPHVLRKAQKEVDKVCGLQRSLNFEDVGKLTYIR*CMTE (0)
TLRWRPVAAGGIPHV LIQ (1)
DDTY*GY*FPKGSIFIVNAW  (2)
AIHYDPDIYDRPEEFRPERYEGNEFGFKEHP*DASSLRKTYAFGAGRRVCPGQHLAENSL (0)
VINMAKLVWTFNMLPGEDPTTGKQLSVSEIDDSMATAWTNGFLTAPKKFPLLLA

VRSREHERVIKRECLEA*

>#fgenesh1_pg.scaffold_271000001

 same as gw1.271.3.1, with different ends

Necha1/scaffold_271:2415-5139
MSISSASF LTLALPLIVAIALLEYGRKAIRSKSLPPGPSTSLFLGIVPHLVGNLHQVPSSKAYLQFQKWA

KTYGPILGLKLGPQNLIILNSASLVRDLFDKRGAIYSSRTPNYIGSEIITRDNAHLLLMPYGPEWRNQRK

AFQSILNITAVVSLQGLQEAEAVLTMSQLLQSPEQYYDHIRRYSTAVILSSVYGIRGPEFNHPNIQRLYH

VQDQFTAILETGATPPVDTFPFLKHLPTFLASWRRWALSIRREQRQLYFELLDNAKSRIQRGVHRGCFMD

GLLSEDKRAKYSLDDEHIAYVGGVLMEGGSDTTASTLLSFLMAMMKYPHVLRKAQKEVDKVCGLQRSLNF

EDTXXXXXXXXXXXXXLRWRPVAAGGIPH

VLLISQGIDIHCKCLVGQFIMTLTFMIARKSSDPSDTRVMSLGLKNILKMQVAC

GRLMRSELEGGQVINMAKLVWTFNMLPGEDPTTGKQLSVSEIDDSMATAWTNGFLTAPKKFPLLLA

RTKQYITNIINNIKGLYFPLDIMT*

>fgenesh1_pg.scaffold_15000295

CYP531A2

Necha1/scaffold_15:796534-798330

60% to CYP531A1 N. crassa, 49% to 531C1

This gene model seems correct
MSSIDTSYIEALVQGLDWKSLATAIVVVPILSITAWWIVSYFTSPLRKFPGPTLA (1)
GWTNLWRLSVVRKGSYHVKIKELHNKYGPVVRIGPNTLDFDFPELIKTLYGTDGKWKK (0)
TEFYHNNSAVVNGKITYHLFSTTDQAE

HARMKRPVVKYYSQSSVIGLESLFDSLIGDFCGHLEKRFMNGTEPTECDLGEWIGF (1)
YSWDANGAASFSQRFGYMDKGYDYDGTISIADKALDY (2)
FAAVGQMPFLDFLLDKNPVMRIGPPNLGNITRISLEHLISRLQGKDTNYNPKVPDFLQHFIESKETHPDL

VNDGIIMGYLLVNLLAGADTTAITIRAIFWYALHNPRAYKKLEEEIVAADLADVASFSSARALP (1)
YLEACAREAMRMHPGVCMLLERYVPETGLKLPDGSFVPPGTAVGINPYVAGRN

KTIWGEDADTYRPERWLQGEGETDAAYKERLRLYNAADLTFGGGSRVCIGRNLAQLELYKIVATLIKKYE

ISLVDPDQPWVVTGSWFPRQKGLKCYLKKRE*

>e_gw1.27.133.1

CYP531C2

Necha1/scaffold_27:386590-388379

76% to 531C1 

This gene model seems correct
MNHTSYLDTSILESAEGILRSNSSLFLYLIVPVSTISLWTIGSYFSSPLKKYPGPFLA (1)
KFTRLWYLYQAW

TGDSHLVLDKLHKQYGPIVRITPSIIDVDIPELIKTMFSIKGDWLK (0)
TPFYHGSSALVNGQIVYNLFSQTD

PVQHRKERQPIAKHYSSAGITTVEPHMDKVIDQFCNELEKRYIAGDNAGKVCDIGQWTLF (1)
YTWDVVGAVTFSQPIGYLEKGYDFDGTLSNADKAMDYFTVVGTMPFLDRVFDKNPVCHIGPPGFNTITGISIKHLVDRYQ

GNDKDYHDPEKPDFLDKFIEAKNADPENVNDPQIVSWLMVNMIAGADTTAITIRSSLYFSLKNPSVWNRL

TDEVLAAGFYGRTPPSYKEVKALPYVDAVIREALRMLPGVSMTMERYVPREGFVLPNGDYLPEGTIVGMN

PYILARNKSVYGEDADTFRPERWLRDEANGETEEQFQKRLLLMNQTDLSFGGGSRICIGKNMGLFQTYKV

LATLITLFEIELADPKKEWKVINSWFPRQEGLEVKLKKRAL*

>e_gw1.20.308.1

CYP531D3

Necha1/scaffold_20:255173-256867

76% to 531D1, 50% to e_gw1.3.1764.1

same gene as fgenesh1_pg.scaffold_20000087

This gene model seems correct
MALLTISFTYVLYGGVALIVARVLYEFLLSPLKHIPGPILAKFTDFYRAGLTTQGHVDSTTRGWHKKWGS

AVRVGPNAISISDPDLIRVIYTTKNPWRK (0)
SNMYRPNDVVINGQRIQNIFNTADKNFHAKYTKPIGGFWTL

TKILDLEPVMDETLGELVGHLDRRFANTGDVCKMDDWVAYYAWDAAANISFGRHYSFMEEGGDVGGIIAE

STAGLKYFAPVSQIPWLDEWLDKNPVWRIGPRPLVNGFVYTVKILTEYQQQVASGAAKRKPVDLFIDKYN

GLKDTHDFVDDNQVINWLMLNVLAGGDSTAGAMRSVAYHVVKDPAVYKKLIAEIESANLSLPVPQWKEIS

QLTYFDAVMRESMRIAPAVGLMLEREVPEGGFELPDGRFIPANTKVGINPCVVTRDTGVFGDDVDTFRPE

RWLRKDDETEDEYAHRFRRMHECTDLMFGHGTRVCMGKHMAKIEMYKLFATLYANYD (0)
VRLTSPDHEWKYHNSWFMYHSDIPCILTPSQRT*

>e_gw1.3.1764.1

CYP531D4

Necha1/scaffold_3:3276976-3278701

53% to 531D2, 38% to fgenesh1_pg.scaffold_15000295 

same gene as fgenesh1_pg.scaffold_3001041

This gene model seems correct
MAFTQLEYAHLLGIGAVLLCLAVVWQLLLSPLRAFPGPFVARFTDLWRAAAVLPGQIDNVNRRWHKRYGS

AVRVGPNTIILNGPEMIKIVYSTKKAWVK (0)
SDMYMINDVLLNGKRLANIFNTRDLEWHAQQIKPISKFFSM

SRLMDIEPLLDVTINMLTSKLNEKFVDGPSKGKVCMMDDWLGW (1)
LAWDSMANVTFGRHYGFIEKEQDVDGLIKDSVNSMRYFAP (0)
VCQIPWLDYLLDKNPIKRIGPKPQLTGTMYAVRAISEYKQEIAEKGLKSQNVPHLLD

KYLGLEEQYPGMVNDAQLVNWLLPTVIAGGDTTASAMRAVVYFLAKNPETKQKLFLELDQANLETPAQWK

DLKELTYLDAVIREAMRVCPGIGLAPERVVPEGGHILPDGRFLPAGTKVGLNPAVTSRDTGVFGADSDSF

VPERWLRQDGEAEDAFNQRFRRMHEVLDFVFGGGTRVCLGKNLAKLEIYKAIATLYSLYD (0)
INLVDPRHEWKHYSCWFVYQLDIPTAISRRT*

>fgenesh1_pg.scaffold_1001305 NEW
CYP532A5

Necha1/scaffold_1:4090277-4092053

83% to 532A3 

This gene model seems correct
MNNGLIETLLSNLARHWVLVLVSLVLGWLVKNRYHHGLNKYPGPFLASLTDWWRFVDVYGQRPEVTLQAL

HAKHGDIVRIGPNTLSFADPAVLKSIYGLNKGYIK (0)
SDFYIVQQSVVKGHRLASLFSTTNNDFHSQFRRSVNSAFSMSALVQYEPFVDNTTKLFLNQTEKLFAGKP

EGCDFTQWLQFYAFDVIGEITYSKRHGFIEKNEDVEGIVAYLSKLFLYVAP (0)
IGQIPFLDLVFLKNPIYLKLSQWGLFDSTFPVAKFARARMAERLIPELNSDAVL

PTTDIKKQALGQDLLSKFIAAREARPEFMTDTLVQTMAVSMAFAGSETTAITLSAVFYYLLRNKSSYYKL

QKELDEASKAGAFSDYETGLVTFAEAQRFPYLHACIQEAFRMHPAPGLPLERIVPPQGAEIGGHHIKGGT

IVGASAWLIHNRPEIFGDDTSEYRPERWLPDPNANPEDEDKRIKKMSGMMFQFGMGSRTCIGKNISLLEIYKVVPSLLRRFE (0)
IDFQDPSKEWRIINAWFVKQADFNVTFTRRQLVQPEITEKAG*

>fgenesh1_pg.scaffold_58000031

CYP532H1

Necha1/scaffold_58:68174-69912

46% to 532A2 with two small deletions compared to 532A2

These deletions are not seen in AP007175.1 Aspergillus oryzae

This gene model seems correct
MILELLIPHSFGVAILWLLAGILLRLLVNKYGQGLNKIPGPWLAGFTDLWRLFIVRGRRAQEVHIELHKK

YGPMVRLGPRAVSVADPEAIKIIYSPSSGYSK (0)
SGFYPVQQALAKGNRLETMFNTANDSYHARLRRSVSNA

YAMSTLVAFEPFVDSTSTEFLKQLKLRFADRPGDEGICDFGAWLQYYAFDVIGELTFSKRLGFVETGRDV

DNIIRDLEGFLNYVSW (0)
IGQIPFLDRLFIKNPIKIWMAKNGLLNSSAPVAEFAKKHVVERQREEESGNSKT

PRRDFLNRFKEARAKDPEFITEQLVLALTVANMFAGSDTTGITMRAVFYYLLRDPSKMDKLLDELARESK

AGRFSREDGLAQWEEVRDLPYLSAVINEALRCHPAVGLTMERIVPPSGVTIAGHFLPGGTIAGCSAWVIH

QNAEVFGSDAADFRPERWIDATPEQRRRMNNCLFSFGAGARTCIGKNISLLELYKLVPTILRRFE (0)
LELVNPETPWKLHNAWFVRQAGFNVRLKERDQII*

>e_gw1.12.581.1

CYP532H2

Necha1/scaffold_12:138036-139715

55% to fgenesh1_pg.scaffold_58000031

This gene model seems correct
MFISSFISTHLDILAGLLVLSLLAKLVYNRYGHGISHIPGPFFASLSDLWRLYVVWGRRPDIDHVKLHER

YGKLVRLGPKAISISDPGAIRQIYGLAAGFQKSDFYTVQQTLARGRPLFTLFTSTDTRFHAKLRRSVSSA

YAMSTLVQFEPYVDSTTVELIRQIDERFKDKQESCDLGKWLQFYAFDVIGELTYSKRLGFVDRGVDVEGI

ISSIEWMLDYASV (0)

VGQMPIIDSFLLKNPIRLFLSRLGLIGSTTPMVKFARQRFSERVDLATGQEKPSSRM

DSSSTRRDFLSRFLEAHKKDPDFVTSERVLALTVANIFAGSDTTAISLRSVFYFLLKSSKELERLMAELE

EQKRTGKFKRTDGLVDWEEARDLPVLGAVIKEALRIHPAAGLTLERITPPQGVRISDKFIPGGTIIGCNA

WTIHRDASIFGSDPDRFRPLRWLEASPDQRRLMDNCLFSFGAGSRTCIGKNISLLEMYKLIPALLMRYK (0)

LELPRENSDWKLHNAWFVKQSNFYVRFKTRGYSA*

>#fgenesh1_pg.scaffold_12000049

same gene as e_gw1.12.581.1

Necha1/scaffold_12:138182-139715

METVRPISISDPGAIRQIYGLAAGFQKSDFYTVQQTLARGRPLFTLFTSTDTRFHAKLRRSVSSAYAMST

LVQFEPYVDSTTVELIRQIDERFKDKQESCDLGKWLQFYAFDVIGELTYSKRLGFVDRGVDVEGIISSIE

WMLDYASVVGQMPIIDSFLLKNPIRLFLSRLGLIGSTTPMVKFARQRFSERVDLATGQEKPSSRMDSSST

RRDFLSRFLEAHKKDPDFVTSERVLALTVANIFAGSDTTAISLRSVFYFLLKSSKELERLMAELEEQKRT

GKFKRTDGLVDWEEARDLPVLGAVIKEALRIHPAAGLTLERITPPQGVRISDKFIPGGTIIGCNAWTIHR

DASIFGSDPDRFRPLRWLEASPDQRRLMDNCLFSFGAGSRTCIGKNISLLEMYKLIPALLMRYKLELPRE

NSDWKLHNAWFVKQSNFYVRFKTRGYSA*

>fgenesh1_pg.scaffold_24000107

CYP532J1

Necha1/scaffold_24:254874-256710

47% to fgenesh1_pg.scaffold_58000031

short after KYG add back missing seq here (no intron)

use a gc boundary after YLFK at intron 4

46% to 532A4 Aspergillus nidulans AN2125.1

MAIITEITGLIREHLPVIAVVLVLVHLTRNYFTRGVSEVPGPFLARFSNLWRFIDVARGKAEETHLKLHQ

KYGQYVRLGPNLVSVQNLDALKVIYGVNKGYTK (0)

TKFYEPQQQLFNGNPTQTLFTTLDEDFHARIKRPISSAYSMSTLTEFEVFVDKTIHTMIGRLDEFARDGRVCDMAIWLQY (1)

YAFDVIGELTFGKPLGFLEQGKDISNIMLSLERNLDYAGM (0)

VGQMPWLDHLIVKNPIRRLMGGSATGAIAKFARECLDERLERGDTKSEKPLRRDFLTRFLDAKVTHPQ

VVTDRQVFSYTLSNVNAGSDTTAISLRAVLYYLLKNPVIMDKVCKEIEHAHSEGKFSIPVTWKESQELPY

LDAVIKEALRLHPAVGLLLERIVPEGGLQLPDGPFLPAGAVVGINPWVMHHSPIFGEDLDSFIPERWLQV

ANETKQQYDSRKAEMLGATFTFGAGSRTCIGKNISLLEIYKAMPTLLYLFK (0)

IELDEPEKEWETCNAWFVRQKHINVRLTRVR*

>CYP533B1Mg AACU02000566.1 revised

MMTSTAGPYATTSLLNIGAVLVGLILVCKLASVVPSLRLGGWLSLVRR

RKLPLPPGPPRNFFLGHYRTVPFEAPFKKYAEWGKQY (1)

QSDVLFFSAFGRPWMVLNSLEAAVDLLEKRGHKYSDRPRFVLWEL (2)

MGWAPTLTWLRWSPK

MLQHRRMLQPPFSRSRVGQFKPVQKREAVRAALCMVRDPEHWAKAATRFA

VGVVLDISYGIELKWTGSCNNNNPYVALLDDASTAIGNAGPPASSIVDRW

PLARHLPAWLPFMER

LRYARKWRSAIVQVTNFPF

SAALREMLSTSIEKTTKPSFVRERLDVFRRNQQAGVDNDFGMDDIKGSAA

TILIAGSDT (0)

TATTVRLFILYMMQNPRVQKRARTEIDRAIGTTTPTEMRRLPTWGDMNKLPYLAL

VLQEVYRSNPLSPLGIPHATLEDDEYRGMLIPKGTVVYPNAWAMAHDPLV

YSAPDEFLPERYMPRGSITIGQTKDDAAPGRGESLPIGNFGFGRRICVGR

TLAENSLLIVFATILATLEIGPPGGEDGQEDQDVQWSFRGQAYPLPFRCS

IVPRSDMAIRLLEDSAGVPEAT*

>e_gw1.6.655.1

CYP534C2

Necha1/scaffold_6:586178-588240

71% to 534C1 = 0ld 588B1 F. gram. may be too long, add one extra phase 1 intron after PRWLL

Note: the region between PERW and heme motifs is about 40 aa longer than usual

And the C-terminal tail after the heme is about 40 aa longer than usual

MQSVLILVGAALAYAVYTYISSLRQNIAEAKRSGLPYIVA (1)
PCSPIFLPWQLTFKLWTPIIKLFPKPWWERWLE (2)
VLTPGFSYRTRHDGFAKYGDIFMVVSPKLIITMVCNAEAVHQITARREHFPKYIETYEILQQFGDNV

LTTEGAVWRMHRKVTSASFNEKNAALVFKESIHQAKGMVTMWMGSNEDDSGTIHTLDRDTMRLALNIIGY

VGFGFRSLWPGETLPADVNPRLAKYSSLEPSAGHKLSFVSTVAILLEYILMLLLIPRWLL (1)
RLMPFKKAHLAADAHEDWCKYMQEMMDEKIQEAQRGERVEGMDLMGQLVRSSYGTGETQGKQ

GPEPKKGSLTRDEIQGNAFIMLVAGHETTANAMHFILLELANNPASQRRLQKDIDDILGGRDPSSWEYEG

LVNSMMASMLGACMNETLRMIPAVVEIPKKVTPGQDQVITVDGKRHLLPRGTVVSLVAVSIQRNPRYWPA

RPSKLHPGEGDINDWVPERWYRKSEDPVAKETDTEEPEVEDFGGYGGSDISSQLFRPERGAYIPFSDGPR

SCLGRRIAQVEIIAALAVIFREHSIELAVDEWASDEQVESMDREQRREVYAKAQTTSRNKLLGATSVLTL

KMNDDHVPVRLVRRGQERFTSWI*

>e_gw1.4.832.1

CYP535D2

Necha1/scaffold_4:327672-329378

57% to 535D1 Aspergillus nidulans, 47% to 535C1, 44% to 535A1, 41% to 570C2

This gene model seems correct
MAVVAVLLDNLVPLLLCCLGLFIVRKLVVYNKLKQFGGPRWTGFTDWPHSKAMLQNRCHEWYEEANHKY (1)
GPIARVAPTVLVTSSPEVWMHVNNKPGYKRSDWYYNACRIEYRKDNVFSQTDNDKHDQRRKQMAPG (0)
YSGRENLELEKSIDLRVQELIDLIRSKYLSTQDLIVPVDLAQKIQYLTLDAISSISFGKEFGMLRSDSDVDG

YLQSSEEGLAAGNFALALGISWMAHAPVIGAHIAPSPKDDTGFGKMMNACFRCVDERAANPTDKRSDMLA

SFIRHGLSGAELRSEALEQLIAGADTTSTGIRGALLYIITNPRVYSKLQKEVDNAVQSGQVSEGIIPLSE

SKQLPYLQAVIREALRMWPPAVNIFSRDTPPGGDTVTVNGESIFLPGGVSIGYSGHGIHHSKEVYGEDAK

VFRPERWLNADPEKLAAMVRTSELVFGHGKFQCLGKPVAQLELGKTIFE (0)
LMRHFDLALVNPTKPWDARNSLGLFTISDMWVQAMDRTNESKA*

>fgenesh1_pg.scaffold_32000050

CYP536A3

Necha1/scaffold_32:150926-152616

52% to 536A2 Magnporthe grisea

Do not remove first small intron
MALLGNIPVTLSVVSTARTFATQHLFACLIAFILIRCLYKRYFLPLRHFPGPPLASVSRLWR (1)
VWSVWTGKNEEHYISAHRKY (1)
GPVVRTAPNELSFSSATTALDIFKTGKGLDKTDFYGVFPPLYERDIFTEARESVHRVKKRYASPGFSL

QAMQQSTPRIEEAERLLLCKLDEYAHGNKTCDLGDWLHFFAFDVLGEAAFSTRFGFLEAGFDVGGAMESI

NRSNRYSGIVGQIPGLDPFLRRNPLRGYISYFASKMPLITRIALDQLESRVKPGNQKFAKFTDLLNSTMQ

AQKQNPEALSHGDVFGIAHGAIFAGSDSTASTMQSFMWHVLSQPRVHNALAKEIMSASLSEMVQYDESQK

LHYFQACLKEAMRVSPAVGLNISRRVPPTGAEIGGLKLSGGTEVAVNGWVVHRDKQVFGQDADNFRPERW

LEADKDTLR (0)
FGGGSHVCLGRHLALLEMSKVLPELFRRYHLQLVNPDQPLQRSSTFFVVQSGLHVHLKLREMP*

>CYP537A1Nc AABX01000723.1 AABX01000717.1 revised

57% to CYP537A4

521086 MTLLLLLPIIIFLLHNLIYKPLTSPLSSLPGPLYTKFTSLVLK

       YHELRANRTRWIHALHVRYGPVVRIAPNEVSFASREGVKEIYC

       SGGSGFDKSGWYDLFKIYGRR (2) 521406

521667 TMFTFLKKDD (0) 521696

521762 HAKRKRILADRYANSNVMRQAPLSGIIERADR

       VVKRCAESLDGSLDLY (0) 

       AVHSYAYDCSIRTTCFHPYGTDXLRN

       QQDEEIMREITFDDSLQ (1)

    97 NRQLSYYSPTLHKAISKILYICGIK

       PRETPLADKFILDTAAKTDAAPFTLLDRLH (1)

       NSKIAQ     

       IDQLDIAAELLDHMVAGIDTTGDALCFLMWELSQPRSRQIQTKL

       REELLSHPSSDINFDKLPYLDAVVMEGLRCFPAIPMSLPRIVPR

       GGKTIDGYFLPEGTTASCQAYSMHRIDMEAWGPDPDAFRPERWF

       EEKGDAARKKLFFAFANGARGCIGKH (2) 801

   907 LALAEMKILLREVYSKFTTVPDKTMTEE

       DMEMEDQLISTRPAGLKCLLKFEPIGGQ* 1077

>CYP537A2Fg revised shortened at N-term added to middle

possible missing base at intron before ALHAY

MFILSP

SLISGAAALFLVAYIITRLSSATAKIPGPFVSNFTSLVLKWQELNANRTV

YIHELHKRYGPVVRVAPNEVSFTSIAAVKEIYGSGGSGYDKTEFYNLFQV

YGKRTMFSTLVKGDHAKRRRMIGDRYANSNVMKAAPLAGIKERSSKFLQH

CVESPERTADVF (0)

ALHAYACDCVTHQLFHPYGSNCLQDKQ
DEEMMHQVAADDSLQNRLVQYYSPVLHNLGSKVLASFA

KPRSIPLADNFVIENAQQNGAASFTVLNRLKEKDSVLDTMDMAAECLDHM

AAGIDTTGDVLCFLMWELSQPRSIKYQRLLREEFLRKTDMPFDELPMLDA

VLNEGLRCFPAIPMSLPRYVPQGGRVIDGFTLAEKTVVSCQAMSVHRIND

DVFPEPDKFHPERWLAAEGDADRRRHQWAFSSGGRGCVGKHLAMVEMKTL

LRDVYSRYETEPDESMKSESMVMDDQLISSRPLGKRCLLKFVPVKD*

>CYP537A3Mg AACU02000684.1 revised 2X

MLLFSPSITAIILGVCAAAYLIRCLRSPLRKVPGPWYSLFTGAGLKYNEL

QGQRTRYIHKLHLKYGPTVRLSPSEASFTGPDAVREIYGSGGSGYEKTEF

YDLFTVYGRRTMFSTLDRESHARRKRVLADRYANTNVMKQPALSGIAERA

RRFAELCQGSVGGSLDIY (0)

TTLHSYAFDCVTHHLFHPLCTNSLQDKQDGDIMREVTFDDSLK (1)

NRLVKYYSPSLYHIVEPLLSFITQPRATPLADKFVLD

TSAQTHASPFTLLDRLHQRKNGGDLEQIDIAAECLDHMVAGIDTTGDALC

FLMYQLSLPSSATFQRKLQAELAANPDHDETPFDKLPYLDAIVQEGLRCF

PAIPMSLPRYVPSGGRHVDGYFMPEGTIVSCQAYSVNRINGDIFPHPETF

NPDRWLEVEGDATRRRCMFAFSHGGRGCVGKHLALAEMKLLLRDTYSRYS

TIPDSKMTDDAMAMSDQIISSRPAGQKCLMRFIPLVDNAT*

>e_gw1.9.142.1

CYP537A4

Necha1/scaffold_9:176128-177897

79% to AACM01000224 Gibberella zeae, 79% to 537A2

gap in seq after TADVF, add cyan seq no good boundary at intron 3, GA not AG

57% to e_gw1.10.477.1

MLLLSPDFIAGAAALLLVIHVVVRLTSAMAKVPGPVVSNFTSLVLKWNELGANRTMYLHDLHKKYGPVVR

VAPNEVSFTSAAALKEIYGSGGSGYDKTEFYDLFQVYGKR (2)
TMFSTLNKGD (0)
HAKRRRMIGDRYANSNVMKTAPLAGIQVRSKKFIERCVSSPDGTADVF (0)
(?) IALHAYACDCVTHQLFHPYGSNCLQNQDDEEMMHQVAADDSLK (1)
NRLVQHYSPTLHRVVSNVLASFAKPRSIPLADNFVIENAKEDGAADF

TVLNRLKEKNSVLDTIDMAAE CLDHMAAGIDTTGDVLCFLMWELSQPRSIKYQRLLREEFRNKPDAPFDE

LTLLDAVLNEGLRCFPAIPMSLPRYVPQGGRVIDGFSLPEKTVVSCQSFSVHRINDDVFPDPDKFYPERW

LETDGDADRRRLQWAFSSGGRGCIGKH (2)
LAMAEMKTLLRDVYSQYETEPDESMSTESMAMDDQLISSRPLGKRCLLKFVPVTEEEKNQ*

>e_gw1.10.477.1

CYP537A5

Necha1/scaffold_10:12960-14643

58% to 537A2 note: 537A2 and 537A3 are short in the middle, add cyan seq

MFLLSIPALSIAIAVCALFYVWKCVSSPLWAAPGPFLSRFTPFMLRWNEFNANRTLYIHSLHLKYGPIVR

IAPNEMSFSSYEAVKEIYGSKGSGYDKSTFYDLFTVFGRR (2)
TLFSTLDKTA (0)
HAKRKRLLADRYANSNVLKPASLNGIENRAREFARQCGDSTGSSVDVY (0)
IKLHAFACDGVTHHLFQPYGTDCLGNPGDREMMDQVNADDSLR (1)
SRLFMLYTPTLYKYSS

KILDCFFEPRATPLADNFVTKRSKLDDPEEFTLLSRLRSKLGDELAEGDIASECLDHMVAGIDTTGDVLC

FLIWELSQPRSAQFQDELRRELKGNPDMAFDKLPVLDSIVQEGLRCFPAIPMSLPRVVPKDGRVIDDIFV

PEDTIVSSQAYSVQRHHAHVFPEPDRFNPHRWMSNENDAEMRRHIFAFSYGGRGCIGKH (2)
LAYAEMKLLLREVYSQYQTVPDPSMTEESMRAHDQIISARPFGQKCLLRFVPTAA*

>e_gw1.38.28.1

CYP537C1

Necha1/scaffold_38:43917-45683

43% to 537A3 Magnaporthe g. 42% to 537B1

add cyan exon

MIAELALQSKTLGLLLVAFGSVLVIAIVFYHVAFSPMRAIPGPWYLRLTSLFVKYHEFHGTRRLWIHDLH

LKYGPTVLLAPNEVSFASASALKQIYSSGGTGLPKDHMYSLFKAQGHT (2)
NLFTALDNKE (0)
HREKRKQLSERYSNTSILKSPILDVIKERAEAFATECRKTASADVY(0)
FLLHGYALDCVSAMLFHPHGTKSIEPGDQREMVHLLSYHDSRK (1)
TLVLERYWPLLQRIYKFLSHKPTKGGKPIDDYVWS

SMSKTDYSEFSLMARLLHDKKMPVDAIASECYDHITAGIDTTGDTLCFLLWELSRPSQQERVKRLREELV

VGKSSGQPLDTLPYLNAMLQEALRLWAPGMQSLPRNVPAGGREIDGHFVPAGTVVSCQSYTTHRYDDDVF

QDADAFVPERWLNPDGDSERGRLFFAFGSGARTCIGRH (2)
LAMAEMRALVHAIYSKMRTVPAQDMVASMEFNDQIMTTRPEGLCCKITFEPLTD*

>e_gw1.23.292.1

CYP537D1

Necha1/scaffold_23:445038-446732

51% to e_gw1.9.142.1, 48% to 537A2 47% to e_gw1.10.477.1

43% to CYP537B1 AN8905.1 in CYP53 clan

add cyan region

MALLSLPLLAGATLLLFVIALVRRLFSPLSRFPGPKLGLLTPWQLRYHELQGKRTQYIHQMHQQYGNVVR

VAPNEVVFSSLEAMKEIYLSKGSGYDKPSFYDLFSQFGLR (2)
TMFSTREKGP (0)
HSKRRRIIADRYANSNVIRDSALHGIQERSQNFIKRCSEAPRQELDVY (0)
LFLHCYAFDCVTHHLFHPHGSDSILKQSD EETLVEAVFDNSLA (1)
RRLFIHYNPTIGSLMGKLGVFGKS

RDIPRTRQLILDGATGGPVADFTLVSRMREDKFGMGPMVIASECMDHTLAGIETTGDALCFLMWQISQPG

YEIIQERLRDEFLANEGVSFEQLPYLEAVVKEGLRVFPSIPMSLPRCVPPEGASVDGHWLPGGTLVSCQP

YSMHRMDEVAFPEPDSFKPERWLEEKGLAERNRLFFTFSNGGRACIGRH (2)
LAVAEMKTLMRDIYSTFKTTPAEGMAADMSMDDQIFTSRPKDQKCILKFTRWEEELV*

>fgenesh1_pg.scaffold_1000354

CYP538A3

Necha1/scaffold_1:1132876-1134514

49% to N. crassa 538A1

MPHPLWVVTLLTPAILYLRSKYYWLHWMRVHDTQPAPVYPHRDRLLGIDWMLEMSKAIRSHSILQLWDGL

FSSLGNTFWTKNVGAWIIMTNEPENVKALLSGQFETWQIAGVRQAAMVLALGPNAIFSVNGHAWHDARTM

MRPSFVRNQIADLECTDRHVEAFLDRIPRDGQAVDLQELLYMFTMDISTDFM (2)
FGYSTNILSDPSSEALDF

TRSFDYALLSAAQRARLGWIVLLMPDRKLNEAAATCRRFIDRYVKEALASSREKERPYVFMNEMFASGAS

QEYVRDQLLAMILGGRDTSASTMSSLFWILARRPDVVEKLRAEIAGLDGRKPTWEELKELKYLNMVLKE (1)
ALRLWAPVSTNSREAVKDTVLPKGGGPDGQSPLFVPKGTACRWSSYSLHRRKDIYGDDAEEFKPERWESLRAK (2)
WEYIPFSGGPRICIGQQFALTQMSYLITRLFQTFESMEAADDKPMLQSVSTTIALVNGCWVRLTPVGAS*

>fgenesh1_pg.scaffold_2000110

CYP539A5

Necha1/scaffold_2:391800-393499

78% to 539A3 

This gene model seems correct
MGLVEAFLEQASFKAVFLIAAAFYTIYYIGCRIDEHIRIRRLGRYGPYLRTYAPW (1)
GLDRLVKFVYATAKH

RNMEVWRDTIFGAHNSWTVESRFLGVRTIFTADPANVKAILATQFGDYGKGEPFHREWSDFLGDSIFTTD

GAKWHASRHLIRPQFTRDRVSDLHCFESHVQTLFKAIANGGPLLGEAQVVDMDSVDGKVLNISDLFFRFT

LDVTTEFLLGSDIKSLT (2)
NPRQEFAEAFNEIQHIQNIVARTGKLRHFYPKPRFWHCLNVVDNFINKYIDRA

LRLSPEELASNSKDDHGYTFLHALAGFTRDRKVLRDQIIAVLLAGRDTTASTLSWALYELGRYPHAVAKL

RAEILSTVGPDETPTYEHLKNMPYLKSILNETLRLYPSVPFNVRIALKDTTLPRGGGPDGTEPLPVLKDS

PVAYSTLVMQRRSDLYPPVSEKFADPQIFSPERWAHWFPKPHDYIPFNAGPRICIGQQFALTEMSYTLCR

MFQRYERAVSYMKEIDGGKPLLKADIVLSPGQGVKVAFWEATRA*

>fgenesh1_pg.scaffold_13000341 

CYP540B5

Necha1/scaffold_13:983726-985420

missing 5 aa between DPN and GIG compared to 540B2

540B2 may be too long here

87% to 540B2 

This gene model seems correct
MATKRFYLCGDSSTAQDIELPSSLDEQSLQHLVASHFAIVDPN (1)
GIGFINQSEALTTVADVLAAEDVAITI

DGKAVREVPGPKGLPFVGNYFEVYPDHLGNHQRLFEKYGPLFKTTNMGSTIYHTNDPALANIVFGETDFF

SKRIIEGHPLFPIKNTEAGVFLGDTDTPEWKEVHKFLPPALGPKAVRHYAPTMQKTVEDAFKVFDELDER

DEAWNVYPYMLKLGSQAVGKLVLGMDFKHFTAVDARPHEMVLRIAQSLELNKKITSMGSWYRNMPFGDPQ

RLREARARMETMMEESVANASKGVGDLDLQDAALQAENMVDYVLRASDSKGNKLPRNRIMEPLVVATGAG

FTTTSSLLSWLLYGLVVYPGMQERLLQELVDNGFDDDTQITADVTNKLSFLDKYIKETQRRHNPSYQPAR

TAAVDLILPGGYRIPKDAIVIPALHHIHNNTKIWDNPALFDPDRWDTERVKNRPNASYIPFATGPRMCVG

FNFALQEVKVFLPKLVYRYKFSLAQDGPVEYDPMFQLIRPNNLYVRAERRVKWPAKSESL*

>fgenesh1_pg.scaffold_23000209

CYP540B6

Necha1/scaffold_23:527402-529200

60% to 540B2 some revision at N-term, add cyan and delete some

MPLQSFYLLGEDPETAREIDVDQNASFNHLQQLIASHYAIVVPT (1)
GIGFQGTDNALSTASQVMSTKDKVAITIDGRAVRDIPGPPGLPYVGNF

FEVFPDHLGNHQRLFERYGPVIKTTNLGRTVYHSNDPEVAAVAFAESEFFTKRINDAHPLNGIKTPEAGI

FLGDTDTPEWRVTHKFLPPALGPKAVRHYAPTMQKTVEKAYEVFDLLDEREEAWNVYQYMLKLGAQAVAK

LTLGLDLEHFSSVDAPVHEIVHLIADMLSLNKKVTSRGNWYASLPFGDPKALRDKKATLERMVEERIQQA

KAGGIEDLPLQDAALRATDMI (1)
DYALRATDNKGERLPKSSLTWALVVATGAGFTTTSSLLSWLIYGLVTYP

DVQDKLLQELIDHGFTDDMEVTSDFTDRLVYLDYYIKETQRRHNPSFQPGRTSKVDLILPGGYKLPKDSV

MIPALHHIHNNPEFWDNPAKFNPDRWGTDEVKNRHKAAYLPFGTGSRMCIGFNFALQEIKIFLPKLIYRY

RFRKDGSDVTEYDPMFQLIRPNNLYVRAEKRTKLPPKSDTAVSST*

>CYP541A2 AAIL01000415.1 Trichoderma reesei QM9414 

62% to CYP541A1, no introns

66598  MTTPIPKPPGVPLLGNIFDVKPGNTWDSLRKLAEKYGEIFQIKVLGQTIVFVASAALAEE  66777

66778  LCDEKRFRKYVGGPVVEIRAAVHDSLFTAYDHEPSWGVAHRIIYPKLSPEAMKLHFGEMR  66957

66958  DLATELFNTWRGLGDKNTISPLEQLNRLNLEATTYVLYGKRLNTLIGPPHPELQAMEDST  67137

67138  SEAMKRPTRPGVLNSLLYGRKFKSSIKVMRDYAADLVKYRQENPTDRQDVLAAIMNTPDP  67317

67318  ETGKKLTDSQVIDEIVTMPIGSSTAPCLLVWAIYFLLKNPETIVKAREELDRVLGDREFE  67497

67498  LEHLEQLEYVQGIVRESLRLSSAAPGFNIEPLPKEGDKSPVLLGGGKYQVAHNQAMII  67671

67672  VLHGVNRDPAVFDDPLAFKPERMVGEAFENLPAAAKKWFGNGKRVCIGRYYALQWSLVVL  67851

67852  AKMIREFDFEMADPEYELALDGWFNIRPIDFYVKVKPRAT*  67974
>CYP541A3 AAFU01000004.1 Chaetomium globosum CBS 148.51

66% to 541A1

89914  MSTPIPQPPGVPLLGNIFDVDPSNTWWSLKTLAEKY (1)

89700  GEIFQIKVLGHRIVFVASAALAEEICDEKRFRKYVGGPIVEIRYTVHDALFTAYDHEESW  89521

89520  GIAHRIMVPQLTPDAVASHFDEVIQCTDGLIAKWSGLESGGRTRPMDDLNRLNLEANTLT  89341

89340  LFGKKLNCFEGPEHPMIKAMEDATSEAMKRPNRPKLLNWLIHDGKLKKATKVMRGFAADL  89161

89160  VKERQENPSERRDMLWTMLNVKDPETGKALTESQVIDEIVSMPIGSSTAPCAIAAAIYFL  88981

88980  LQNPDALVKARDEIDAVVGEGPFKQEHVSQLQYVAGLVRETLRLSCAAPGFNIEPIPK--  88807

88806  KGDESPVLLAGGKYQVPHNQAMIIVLAGVNRDPAVFEEPLAFRPERMMGEAYEQLPSAVK  88627

88626  KWFGNGKRECIGKHWAWEFLVVVITKLISELDFEAADPNYQFKQDGWFNIRPIDFSVKVK  88447

88446  SRTR  88435

>CYP541B2v2 AAKE02000015.1 Neosartorya fischeri NRRL 181 

67% to 541B1 

347217  MPTPIPHPSGLPILGNLFSISPGNTWGSFNKLAVNNKNF (1)  347101
347032  YPIFKITILGHDIVFITSAKLLEEICDEKRFRKCVTGPIVEIREAVHDSLFTAYHDEESWGI  346847
346846  AHRIMAPLVTPEAVIDAFAGMRETATDLVKKWTAGPRQRINVSNDMDRLNHAANMLCFF  346670

346669  DQRIHCLEGPEPPVLQAMEAATFEALRRPTRPKVLKWLIYQRRFDSYIKTMRDYAAEIVA  346490

346489  KRRAAPTEKKDMLHAIMHGTDPQTGKALTESQHLDEIINIFIGSATSANLVSFALYYLMK  346310

346309  NPHEIARAREEIDAVVGGPTAQLEHEHLARLPYCEAILRESLRLSATAPGFNIEPIPDL-  346133

346132  EQPVLLAGGEYQVPNKQPLIALLAAVNRDPEVFEDPDAFKPERMVGEKYDRLPAGVK  345962

345961  KGFGNGKRECFGKRYAWEWSFMILVTIMKDVDFVLADKNYKTEVGGVNYNGAFSTKPLGL  345782

345781  FALTGPRQSV*  345749

>CYP541B2v1  XM_742988.1 Aspergillus fumigatus

67% to 541B1 49% to 541A1, 98% to CYP541B4Nf allele
MPTPIPLPSGLPILGNLLSISPGNTWGSFNKLAVNNKNFYPIFK

ITILGHDIVFITSAKLLEEICDEKRFRKCVTGPIVEIREAVHDSLFTAYHDEESWGIA

HRIMAPLMTPEAVIDAFAGMRETATDLVKKWTAGPRQRINVSNDMDRLNHAANMLCFF

DQRIHCLEGPEPSVLQAMEAATFEALRRPTRPKVLKWLIYQRRFDRYIKTMRDYAAEI

VAKRRAAPTEKKDMLHAIMHGTDPQTGKALTESQYLDEIINLFIGSATAANLVSFALY

YLMKNPHEIARAREEIDAVVGGPAAQLEHEHLARLPYCEAILRESLRLSATAPGFNIE

PIPDLEQPVLLAGGEYQVPNKQPLIALLAAVNRDPEVFEDPDAFKPERMVGEKYDRLP

SGVKKGFGNGKRECFGKRYAWEWSFMILVTIMKDVDFVLADKNYKTEVGGVNYNGAFS

TKPLGLFALTGPRQSV*

>CYP541B3v1  AP007162 Aspergillus oryzae

50% to 541A1, 66% to 541B1

MPSPIPKPKGVPILGNVFDLDGNNTWGSFNKLAKDYRPIFKINI

LGKDIVFITGAHLLEEVCDETRFRKCVAGPILAIRDAVNDSLFTAKHTTEEIISWGIA

HRIMAPLVSWEAVEQVFSGIQETTDDLIKKWTTGSRQRINVTNDLDRCNHAANMLCFF

DQRVHIMEGPEPAVIKAMGCATNEAMHRPFRLRIVNWLFHSRKWNAWIKTMRDYGKDI

VETRRANPTDKKDMLYALLEGKDPETGKGLTDSQVLDEIINIFIGSATAPNLIAFAMY

YLANNPDAAAKAREELDAVVGGPSVRIEHEHLARLPYTEGVLRESFRLSGVAPGFNIE

PIPENEGPVLLAGGEYEVPKGQALIAILAAVNRDPAVFEDPEAFKPERMVGENFDRLP

KGVKKGFGNGKRECIGKRYAWQWSFMVLASILKDVEFELADPNYKVGNDGVNCNGAFS

VRPQEMFVVTGPRARAA*

>CYP541B3v2 AAIH01000171.1 Aspergillus flavus NRRL3357

the allele of Aspergillus oryzae CYP541B3v1 0nly 2 aa diffs

>CYP541B4 AAKD02000007.1 Aspergillus clavatus NRRL 1 

note only 215bp from CYP661B2

66% to 541B1, 79% to CYP541B2

578942  MPTPIPQPPGLPILGNLFDLKPGNTWGSFNKLAVKY  (1) 578835
578761  RPIFKISVVGHDIVFVTSAKLLEEICDEKRFRKCVTGPIVEIRQAVHDSLFTAYHNEESWG  578579
578578  IAHRIMAPLVSPDAVAEAFAGMRETTKDLIQKWTAGPRQRVNVCNDLDRLNHAANMLCFF  578399

578398  DQRIHCLEGQEPSVIKAMDAATNEAMRRAARPKLLNWLIYQRRFNAYNRTMRDYAAEIVA  578219

578218  QRRAYPTDKKDLLDALLHGKDPQTGLALTDSQHLDEIINIFIGSATSPNLVSFALYYLMK  578039

578038  HPQEITRAREEIDGVVIDQLEHRHLASLPYCEAILRESLRLCATAPGFNIEPIPGQE  577868

577867  EPVLLAGGEYQIPNKQPMIALLSAVNRDPEVFEEPDAFIPERMVGENYERLPAGVKKGFG  577688

577687  NGKRQCFGTRFAWEWCFMVLVTILREVNFDLADKQYQTAVEGINYNGAFSTKPLGLFAVT  577508

577507  GPRQRL*  577487

>CYP541B5 AAJN01000228.1 Aspergillus terreus NIH2624 

63% to 541B1

134658  MPSPIPQPKGYPLVGNLFDIDSQNPWGSFNKLALKNKY (1)

134844  RPIFKINILGKDLVFVTGAALLEEVCDEKRFRKCVSGPIVQIRDAVHCSLFTAYEKEM  135017

135018  EDWGIAHRIMAPMVSTEAVAELYSGMKETMPDLIKKWTAGPRQRVNVTNDLDRLNHAANM  135197

135198  LCFFNQRVDCVNGPEPPAIHAHEESTVEATRRSSRMKLVNWLFHQKKYDNYIKIMRDYGA  135377

135378  DIIAHRKAYPTDKNDMLNALMNGKDPQTGKGLTESQVQDEIINCFIGSATAPNLISFALY  135557

135558  YLMKNPDTIRQAREEIDAVV-GVSESVEQEHLARLPYCKAIIDETFRLSAVAPGFNLEPH  135734

135735  PDDEGPVLLAGGEYEIPRKQALIVLLSAVGRDPAVFEDPDAFKPERMLGEKFDRLPAGVK  135914

135915  KRFGNGKRECIGKRYAYEWSFMTLVSILKDVEFELADANYVMNNDGVNYNGAFSVKPQGF  136094

136095  FAVTGPRQRSGH*  136133

>CYP541B6 AAJI01002279.1 Ajellomyces capsulatus NAm1 Score =  504 bits 

55% to 541B1, 47% to 541A1

10797  MTTPIPGPPGVPLLGNIFDINPKDTWGSLKSLADKY (1)  10904

10960  EIYKVNALGHQIVFIGSAALLEEICDETRFRKCVTGPVVEIRRAVHDSLFTAYHHEKSWDV  11142

11143  AHRIMAPLVSPSAAEAMFTQMVECAATLVSRWTSDPGQRIDVTSDLQRSDLQSVLACYFN  11322

11323  QAANYFGGPEPSMIAAMQNSTLEAMKRPNRPKLLTRLLYQRKFDKDIKTMRSFAAEIIAN  11502

11503  RKSESAPKSDMLHALLNNPDPETGEVLGEERVIDEIITIFIGSATAPCLVSFAVYYLLQN  11682

11683  PEEIVKARDEIDSILGANGEITSSNLSSFAYCEAILREAFRLSAVAPAFNIEPIPSDEP  11859

11860  DEVQLAGGKYQISRKQPMIAVLSAVNRDPAVFDEPEAFKPERMLGEAYDKLPSGVKKGFG  12039

12040  NGKRRCFGKVPAWQWCLITLISILRKVDLTLANKDYKLASNGAFCVRPLEFFALA GPRER*  12222

>e_gw1.1.1096.1 

CYP542B2

Necha1/scaffold_1:865645-867387

85% to CYP542B1 (old 580A1), 44% to CYP542A1 

use end from fgenesh1_pg.scaffold_1000272

use a gc boundary for intron 1, revise exon 2

note: fix 580A1 it has a PSPS repeat take out one

MAVPEIIASLTWQQTGCLLAGVWLIYLIQLVIQRLWLSPLAHIPGPKLAALTQYYEFYYDFVLGGQYTFK

IIDMHEKYGPIVRINPWEVHVGDPDFFSELYTGPSRRRDKWTFYTQQ (0)

SGAPRTRVPHPNALTGPNTATEG

SLAAIDHSLHKLRRSALNPFSSTQTVRKLQPVIEERVDALLDAFLNYAEVSNGQPLDVMYPYSAFTN (1)

DVINEYAFA

RSDHLVEKSDFGAEVTNDLLIGTHMGPCVQHLDWVLTLVNALPESISNRCMPGWGGFLKMKNDILEHIHS

IDPPQSTGKWTMDGGHPTMLSRPRSMRVKQSPQVQEGQILVQGGTLTTSWAMSLATFHLLNRPETLRKLR

DELFAAIPDAHDTTPLSRLEKLPYLGGVVKEALRLGIGTSSRLARVAADETLVYHDHVNNTVWRLPPGSI

VGMSPYKTVMDENIFYDARGFHPERWVEDGERLDKYLDIFCSGTRVCLGMALAQAELYLMLAKIFRRWGS

GGVVFGSDDGDQRFGDVGYLSIYETRVRDCEPAADFFMPIPYK (0)

GSEGLRFVFEAY*

>#fgenesh1_pg.scaffold_1000272 deletion after DMHEK

same gene as e_gw1.1.1096.1

Necha1/scaffold_1:865645-867450

MAVPEIIASLTWQQTGCLLAGVWLIYLIQLVIQRLWLSPLAHIPGPKLAALTQYYEFYYDFVLGGQYTFK

IIDMHEK

QSGAPRTRVPHPNALTGPNTATEGSLAAIDHSLHKLRRSALNPFSSTQTVRKLQPVIEERVDA

LLDAFLNYAEVSNGQPLDVMYPYSAFTNDVINEYAFARSDHLVEKSDFGAEVTNDLLIGTHMGPCVQHLD

WVLTLVNALPESISNRCMPGWGGFLKMKNDILEHIHSIDPPQSTGKWTMDGGHPTMLSRPRSMRVKQSPQ

VQEGQILVQGGTLTTSWAMSLATFHLLNRPETLRKLRDELFAAIPDAHDTTPLSRLEKLPYLGGVVKEAL

RLGIGTSSRLARVAADETLVYHDHVNNTVWRLPPGSIVGMSPYKTVMDENIFYDARGFHPERWVEDGERL

DKYLDIFCSGTRVCLGMALAQAELYLMLAKIFRRWGSGGVVFGSDDGDQRFGDVGYLSIYETRVRDCEPA

ADFFMPIPYK GSEGLRFVFEAY*

>CYP543A1Nc AABX01000408.1 Neurospora crassa revised

27399 MPCAFAITLLTVLVVLLVVQRWLERKRLRGGSRPLPGPT (1) 27515

27652 NLPFIGRVHDIPEKGSWLKFHEWSKVYGPIYQTKMFGVTHVWIS

      SEKIAHDLLSRRANIYSDRPQIPNLPDNRTSGDYLALLGRN (1) 27906

27974 DTWRRQRKLCNHLMHTSALASLHDYPTLERNRFLYLLSQSP

      ENYIEYIEQFTSRTIARLSWGSAHPAQILRHTTFGLLETIS

      PSGALPNVISFLRHLPLALSPWQKKEKARHDLEDKQFRSNI

      GFVKRMMDVGRAEPSFIRTYLEEQQGSINSTSTNKKCDEQK

      GKEAAADEAMHVVGLMAIAGALTIGSPIQSYILAMCHYPEW

      QARLQEEIDTELGGRCPMWEDREKLPLLRAVVKEVIRWRPPVPT (1) 28720

28825 GIPHAVEKDDVYNGYFIPAGATIHALEW (2) 28908

29018 AITRDEQTYPQAETFNPSRFLVPSYPTYREPLTIYPNLSGF

      SQFGFGRRTCQGVPIVEQDLFLTMGGMAWAFTISKKRDPVTGVEMPVHWNDYT

      PLLIAKPCRFPFDAVPRDEEKRKKMREMYEE

>CYP543A2Mg AACU02000514.1 revised 

MASVPFVLFIAAWCLLIVKLYLDHQKRHRLPDGAKPLPGPKSIPFIGRVH

DLPPDMTWMKFYEWSKIYGPIYQMEIFGSVHIWMSSEEIVQDLLARRANI

NSDRPVIVNLPDNRTSGDYLALSGNNETWKRQRKMCNQLMAASNKQGLHA

YPTRERDRFLSLMANDPSNYIEWIEQFTARTVSRVCWGTPHRQALLRKTT

FGLLESISPAGALPNVVAWLGYLPDKFSPWRKKEHLRHALEAELFTSNLA

GVKASMNEGHSVPSAARTFLEDMEQKPRGSQAEADFHSAEGSKVVGMMAI

AGALTIGSPIQSFLLAMCHYPEWLERMQAEIDINLDGRCPQWDDREKLPL

LRAVVKETMRWRPPVPTGIPHASDKDDVYNGYFIPKGATLHALEWGLTRD

ESVYPDAETFNPDRWLNPSFPTYKEPLTHYPNLNGYSQFGYGRRTCQGIP

IVDQDLFLSMGGLAWAFDIRKKLDTQGNEIPVHWNSYSSLLIAKPVKFEF

DCVPREGKGRVIDLMASSAREMEEE

>fgenesh1_pg.scaffold_1000764

CYP544A4

Necha1/scaffold_1:2520778-2522398

77% to 544A3 note 544A3 missing part of heme signature

This gene model seems correct
MTLFNITMERILLLIAVIAIILVAREKRTPKITRNGESLR (2)
KPPNTLPIVGNGILFLQPRQRLFSWFAQCE

RLFGYETLHISVPSLPPGVIINDPRNLDFIFKNEGIFEKGDFFKQRSWDLFGHGIINVDGELWRLQRKAG

LRFLAAPALRALTSVRLPEYLEQAVRALKEKAETKEAVDLQAVVHEITTQLMGRMAYNMEMHADDDFTVA

FEDASGATAERFQNPLWFLTELVTGGRMREAIAIVKAYGKRIVTSAVADRARAGDEKAQSDSPGSLIQSL

LDSIGDEGLVADAALNYLSAGRDTVAQALTWTLYLLTRHPHVTTTLRQSVQSLHDEVGVVSEKPLDPELL

TPTRLPYVLAVFYESLRLRPPIPFEIKQAQQATTLPDGTSLPAGAIVVWCAWAMGRSQTTWGPDADDFRP

ERWLTTSPSGDMTVTQRPAAEFPVFNGGPRVCLGKKMAELVAVQTLARLVPMFDFVPAFEGERVSKSSLT

LPMEGGLPVHVQYKSTSTVER*

>e_gw1.40.11.1 

CYP544A5

Necha1/scaffold_40:94653-96155

50% to 544A3 same gene as fgenesh1_pg.scaffold_40000034

model is short at N-term added new exon 1

MLALYMLLLVLVLPLWVFMTERFKPSRIKRHGVPIR (2)
RSPGALPLLGNGLVFLRPRQKLFGWFTE (2)
CIQKYGQETLGIVIPILPPGVIIANPVNLDFIFK

HEELFKKGQFFRSRLQDLFGYGIVNVDGDLWRRQRAAGTHFFNGATMRTLKEIELPRALQQAMSQLDQHA

NIGTAVDLEAVLHELTTQLIGRLAYGVEMHAHDKFTKAFDHASFEIAKRFQNPLWRLTELITGGKLTESV

RVIKRYGQELVAQAVARRNGKYDERDLEERNAAPSLIDALFDSLGRQELVADSALNYLSAGKDTTAQALT

WTFYLLILHQGVAEKISRLVNSTESWSTQDSSCQSPRIQQNLSSETTHFILAVFYESLRLYPPIPFDMKQ

AQNYTTLPDGTFIPKDSVVLWCTWAMNRSVKTWGEDAHIFRPDRWLEGGRIKQSSTGDFPVFQGGARLCL

GKKMAELIAVQVIVALTRSFTFEQAFEGAKTSPTHLTLPMEDGLQVFIKHQCFERQREGTTV*

>e_gw1.60.8.1

CYP547B2

Necha1/scaffold_60:53804-55237

77% to 547B1, add N-term exon and extend exon 2

MTVVSKLLTFPNLTLAAIVESLLVIKLFPSYYSSQSHVAAVATILGVNYAFGILFWALLYPVLFSPLRRIPGPR (0)
AYLSAAHRALVVKGRPSGDLFLDIVEQYPGQDLISLNALRNQIFVTNPRLLADVLVHRCYDFAKPTRISSFLRHILGDGL

IIVEGDQHKFLRKNTTPAFHFRHIKNLYPMMWNKAEILTRTLNQEISTTRSPVIELSPWASKVTLDIIGI

AGLGRKFDAVEKKQDPLAGIYEELLEPDREKLIFAMMALALGLPFVRLIPWKMNDLFNHLTGSLNNICRP

MIQEKRVAITEKEDDHFDVLSLLIKTNNFSDEALKDQLLTVLAAG (2)
HETTASALTWACYLLTKHPEIQQKL

RDEINEALPQDVESDSTIDLAGILEPLPYLNGIMHETLRLYPTVPLTMRQALCDTRIGDQFIPEGTDIII

SIWYINRSPEIWGPDAGQFRPERWITEEGKPNQNGGSSSNYDFETFLHGPRSCIGQGFAKAEMRCLLAAM

VRAFSWTLAMDDRLVLPRGVITIKPESGMYLKLTPLAPSI*

>AAHF01000014 Aspergillus fumigatus

CYP547C2

complement(join(100751..101365,101422..101806,

101859..102304,102353..102550))

locus_tag="Afu8g02610" first P450 of 8 on this accession

71% to 547C1 Aspergillus nidulans note: check SVWARYFTLSRLT for intron
MADTLLAIASVSLAEGYFLQRSVLKEYSFHSVCLGAVGVNLALK

IFWDFIIYPFFITANRHLPTVKGTFVNGKVIFDNPRGRLPLQWMKTIPNEGLIHFRDV

FNRSHLLPTTHQALLDIMSTNTYDFEKPWRAREFLARIIGFGLILSEGAAHKKQRKAL

TPAFNIKNIRSLYSLMWEKTGLFLDELEKEIRQNPMEGTSPEDGVGKVEMSMWAR (2)

LPSRLTLDIIGPAAMGRDFRSLHNPENKVADSFLAILEPTKEKMAFLAINFILPQWFARRLPWR

LNNVIDTETGFLRDLCKDIVREKRNTIVSSNMTAKELEADILGTMMVGGDFTDDELVD

QMLTFLAAGHETTASALTWACYLLTLHPDVQERLRTEIREHIPSGNHPISWSDLESMP

LLNGVCQEVLRLYPTVPITIREAVRDTTIAGKHVPKGTRILICPYAINRSPEFWGDNG

EEFLPERWIDHDKNGQKVVNHNGGASTNYAQITFLHGQRSCIGKDFARAELRCAVAGV

VGRFKFEMQDPKQEIHIAGAVTTKPVEGMHLKMSRVDEW*

>fgenesh1_pg.scaffold_3000360 same as e_gw1.3.949.1

CYP548A4

Necha1/scaffold_3:1057950-1059702

87% to 548A3 

This gene model seems correct
MQLDLGHLWIYLGLLVGGGVLY (0)
TFGLVVYRVFFHPLAKYPGPFLAKITDAYQLYHAWKGDRHLEFWRMHQ

KYGPVVRFGPNSLCFNSNKALKEIFGFRTNVRKAEFYNAFVHPTANTHNTRDKEVHARKRRVMSQAFSES

AMKEMQRYILANVRTFCEQIGALDGSAEESKGWTKPR  KMSDWCNYLATDILGDLCFGKAFHMLESETNRF

ALGLVEAATTRHLL (0)
CGTMPIVDKLKLDKVLFPGLAAKRARYMAYSKGQLTERTKLGEETDRRDFFYYLLKARDPETGQGFSTPELWSESNLL (2)
IIAGSDTTSTAMAATLFYLVRCPRALKRVTEEIRSKFNNVEEVCQGAT

LASCTYLRACIDEAMRMSPSVGGITPREV LPGGITVEGRPIPEGTVVGVPHYAIHHNESYFPSPYEYIPE

RWMAGAVNPLTNEKTTEDEVALAASAFCPFSIGPRGCIGKGLAYVEMTNTLARTIYLYDMRKAIGIVDPA

EGKPNNEWGRHRVTEMQLVDIFTSAKNGPMIEFRKAETASA*

>DR630735 DR651021.1 DR621844.1 Gibberella moniliformis cDNA 

CYP548A5

90% to CYP548A4

MTFNLTHLLVYLGLLVGGLVLYGFSIVVYRVFFHPLAKYPGPFIAKITDGYQLYHAWKGD

RHLEFWRMHQKYGPVVRFGPNSLCFNSNKALKEIYGFRTNVRKAEFYNAFVHPTANTHNT

RDKEVHARKRRVMSQAFSESAMKEMQRYILGNVRTFCEQIGMLEGSGEETKGWTKPRKMS

DWCNYLAMDILGDLCFGKAFHMLESPTNRFALGLVEAATTRHLLCGTMPIVNKLNL

DKILFPGLAAGRARYMGYSKGQLAERTKLGEETDRRDFFYYLLKARDPETGQGFSTPELW

SESNLLIIAGSDTTSTAMAATLFYLVRCPRALERVTEEIRS KFNDVEEICQGATLASCTY

LRACIDEAMRLSPSVGGILPREVLSGGITVEGRAIPEGTIIGVPHYTIHHNESYYPSPYE

YVPERWLVGALNPLTGEKTTEDEVALAASAYCPFSIGPRGCIGKGLAYVEMTNTLARTMY LYDMRKAIGIVDPAEGNPKNEWGRHRPSEMQLVDTFTSAKNGPMIEFRKASHIQA*

>AAID01001234.1 Botryotinia fuckeliana B05.10 cont1.1234, whole genome shotgun 

CYP548A6

59% to 548A5, 59% to 548A4

41% to AAKD02000022.1 Aspergillus clavatus

       MVELPSTSFILSGTLRALVFATTITAVY (0)

18189  LTTITIYRLTFHPLAKYPGPFLAKITDWYSVYHAWKGDRHLEFYRCHEKY (1)

17991  GPVFRYGPDSLSINSNTALKTIYGHKSNVKKSQFYSVFPPTKDTFNTHSSIDKA  17830

17829  SHARKRRVLSHAFSDNAIKTMEKYILGNVRTFCNNLGQPKASAEKSTGGWSVAQNM  17662

17661  SDWCNYLTFDVMGDLCFGKAFEMLENASNRHVIDLIGNAAHTHLI (0)

17481  TGTYPIIKTIGLSKILFRKIYAQRMKYMAYSRAQAAERTKIGLDTDRKDFFYYLLNARDA  17302

17301  ETGQGFTTPELWGESNLLIIAGSDTTSTALSAAFFYLVHNPDKLEILTKEIMSTFSDVEE  17122

17121  IHSSPTLNSCAYLRAVVDESMRLSPPVGGILPREVLPGGIDIDGLHIPAGYVVGTPHY  16948

16947  TIHHNPAYYPSPFTFLPERWIPSSSPQVTKDSVALAQSAFCPFSIGPRGCIGKGVAYVEL  16768

16767  MTSLARVVFMYEMRIAEGYTVGEGSEEMEVSRRRKEEYQLKDSFTSMKDGPYVEFRARAK*  16585

>fgenesh1_pg.scaffold_5000761

CYP548E1

Necha1/scaffold_5:2660663-2662388

76% to AAIM01001130.1 Gibberella moniliformis

44% to 548A4, 41% to 548A3, 36% to 548C1, 35% to 548D1
This gene model seems correct
MPFQLVAERVTPLQLLLLVSSLVLSYVVSVVIYRLYFHPLAKYPGPFWARISAFPAYIHTQRKDRHVWFWQLQQQY (1)
GPSFRITPNSVLINTPTGLRTIFNNKANVKKAEYYKAYPRNVNAMTTWNTIDKNVHARKRRVMN

NAFSDKALRSCEPFIHDNVDRWCELIIDEIGEGEKWSKSLNMARWADHLIFDILGDLCFGKSFGMKE

PGSELRYVPGLMTDFLEILHP (0)
IAYSPFTALWVWLKPRGLNQLLAAAAPPALKNWQSFVEKCFAERARVEHSAEKSEGGG

RTDFFHYLFKAVDPETGKGYSEDELFGESESLIIAGSDTTAITTAAAFFYLSRSPEVQQKLSDE

ITSTFSSIDEIKSGPTLHSCKYLRAFIEETLRMSPPVPADLSREVQKGGIVVEGEYIPEGIKVSTVSYCM

HHNPEYFPEPFKFQPERWIVDEDDTTGASAERLAVAQSAFMPFSAGPRGCIGKNLAYLEMNLVLAKIIYN

FEIRRDPASNLGGGSPKAIEGRQTVDQYQLYDIFVGIRDGPMVQLAKRTRTA*

>AAIM01001130.1 Gibberella moniliformis

CYP548E2

76% to fgenesh1_pg.scaffold_5000761, 42% to 548A4, 39% to 548A3

1931 MAIINSVTVFSSSQIFWGIVF

1994 LSFCYVAAVVVYRLYFHPLAKYPGPFWARISAVPAYYYTLRQDRHVWFWQLQEKY (1)2158

2221 GPTFRITPNSVLINTPTGLKTLFNNKANVKKAEYYKTYPRNVHVMTTWNTIDKAMHARKR  2400

2401 RVMNHAFSDKALRSCEPFIHSNIDRWIELLDQEIGEKKWSPSLNMARWADHLIFDTLGE  2577

2578 LCFGKSFGMKEHDSELRHIPTLMTDFMSTIHP (0) 2673

2725 IAYSPFAPLWA  2757

2758 WLKPRGLDFLLAAAAPPAFSKWQAFVEQCFTERVQVENNMRGLWEKGESRKDFFHYLFQA  2937

2938 VDPDTGKGYSKDELFGESESLIIAGSDTSAISLAAAFFYLSRYPHIQQKLAEE  3096

3097 VKSAFSTVDDIKGGPALYSCQYLRAVIDETLRMSPPVPADLSREVQEGGILVDGEY 3264

3265 IPEGMKVSTASYCMHHNPDIYPEPFKFRPERWIVDEKSECGVSPESVSLAESAFMPFSAG 3444

3445 PRGCVGKNLAYLEISLALAKTVYHFEIRRDFSSNLGGGSPNAIEGRRTVDQYQLRDIFVA 3624

3625 IRDGPMVQLAKRS* 3666

>AP007157.1d Aspergillus oryzae RIB40 genomic DNA, SC023

CYP548F1

complement(join(472501..473171,473240..473483,

473556..474019,474079..474229,475214..475264))

EST AB227122 

42% to 548A4, 41% to 548A1

MQVGGLRSRVSVLVAIQLVSLIVYRIYFHPLSKIPGPLLPKITD

WYPAWCVWRGSSHTALWEGHRRYGSIGRCGPNSVSVCSQTGLMEIYSTKANVCKDESY

VVMSVGSHAPNTFSFIDKKTHAFRRKILFQAFTDNALNGVQDQILSHISEFCAMLNPP

PSNGAGQSSVWGPSVDIAPLCDYLAFDVISDLSYGRSFGMLKSDRYRYVPKLTRRLAR

RNATCMTQSKLWRYKLDRLFFAGFLKALRDFGLWIRHQGKERIRLGNNGPRKDCFHYL

LSGSDPKTGQGLTERELRVELLLLIVAGSDTVATSLSAVLFNLAHNQQALQKATAEIR

SCFEREEDIRLGTRLKSCSYLHACISESLRISPAVSNMPPRRVLPGGITVDGYYIPEG

TIIGTPIYALHHNEEYFPRPFKYEPERWLENEANGENPSTDDGLKRARAAFCPFSIGP

RSCVAKNLAWAELTLTLARVLFSYDVRLPPDHCEVEPDCCSSVPRDQSPEYKLRTWIV

SAREGPSLQFRPRNVKVP

>AAKD02000022.1 Aspergillus clavatus NRRL 1 ctg02_1099423829560, whole genome 

CYP548G1 

65% to 548G2P 39% to 548A3, 41% to 548A2, 42% to 548A4, 40% to 548A5

in the CYP53 clan part A

MILAVHNLLDSLTVYSWRLLTTGASLGLFFL (0)

IGLSVYRLFFHPYAKYPGPLLAKLTSWYAVYHSYVGDLHTDIWRCHQKY (1)

GDVVRYGPNRIVIDSEYGLK (1)

AIYGHGANVHKSKGYERVSFIPKVHATL

CTLDDARHKFYRRLMNQGLSDTNIRRMDNKLKSIASLFASSLGEPTDRFHKSEDPAGDGWSVPKNMSHW (1)

CDYFTFDVMSELVFSKSYNLLTDSTNHWIIEGVLGQ

MQRFGFLLQLPELETLKLNHLFFPEARRRAIRFSAKAREIMQERQSRQKEELNDILGNLL

AAKDPETGEGLPNAQLWVDTNLLIIAG (1)

SDTSSTGMAALFFYLSRNPTAYDRVIKEVRAVFNNPEEVAQGPLLNSCIYL

RACISEAIRLCPAVSGALWREVLDGGLSIPEMNIHIPA GCEVGTGIWSLNHNEKYFPDPF

AFRPERWIAEESGDEAVTLAKSALASFSVGPRNCVGKGLAIIEISLAIAAVISQYDFRKA

ETRCTEVGEGKGEFKGQFQTSWAFTSLKDGPYIQFRKYMPGSN* 306652

>CYP548G2P old name = CYP668A1 AN1300.2 AACD01000017

poor match 53 clan similar to 548A3

pseudogene of CYP548 family

45% to 548A1, 40% to 548A3, 41% to 548A2

65% to AAKD02000022.1 Aspergillus clavatus

344602  FFYLSRNPSAYDR

VTKEVRNAFLTPDSVCQGPKLSSCVYLRACIQEVLRLAPAVSGALW

REVLPGGLRI  344397

IPA

344356 GTGIWTINHN

ERYYPQPFSFRPERWIPEEFGEEAVQLATAAFTTFSIRPWNCVGKALAMI

EMTLAMAAVISHFDFRRADGAAGGLGEGKGSFDGQFQTFWAFTGFKDGPM

IQFRPRKY* 344006

>e_gw1.2.919.1

CYP550B3

Necha1/scaffold_2:2281734-2283431

51% to 550B1, first exon does not match 550B1, but it does match 550A1

This gene model seems correct
MSNSTPTQALRHSLSACISFNVACTIATALALALLLRKFMFRPKTGSIFPVWAMIELALVSYIFRGDGIGQRIF (2)
LAARKFGGSLFGLTSKHQVLVHLPDVDRLMEQSLHALSAEPVQYALLTRVYGGVDSPALKKKLENS

WRDFLPSMERLFLRESGATATIERARVAERAASLVTFSSDVQNLKRWELCADVRAIATDSQSSLAVVEAN

LYNLVRDFGACIAIPLLYGNDLLRQHPRLLEDLWKFDNDLFIPLLLGVPTWVPFKMIQEGLRARSRLLSA

MESLYRCIDQHQRGEVFNSEFDLSDVSSIPFERNKIYEREGWSLQERAAGDFSILWGQNANLQPMLAWLT

TFVYATPGLVEGIREETAAYINLSTIAPLEIISMDIPGLCRDCQLLKACIFETYRIANDPAVIRRVERPI

AIQDGELEHQLQAGSFVSMPTSLTNNDPAIFAEPDKFIPERFLERNPTIGNMTARYGRLKPWGMGSSMCK

GRTFAHKHLTVVGAAIISLWDIEPVSGAWEVPDMIPGSSAKRPAKDIRVVIKRRIL*

>CYP552B1Mg AACU02000500.1 Magnaporthe grisea 70-15 revised

MATTLVTAQNLLGLAVLWIVYQVLKALYNVSPFHPLAHIPGPKLAAATYL

PEFYHDVVLFGRYTHEIRDMHRKYGPIVRINPNEMHCNDVNFSDDIYAVG

GRKRDKPQHQINGAVLGKSGFGTRDHDLHRTRRIPLAKFFSRAMITRLEG

DMHELVQKLCDKLLAESGKKEPVDVTVAYSCFTSDAISGYCFGESFGFLE

QQGWYPNFRDPTAATLRIAFLLRFFPWCKYFMVVGHWLVDFLPTDIALLI

QTMQIDMPIRVVKTKTDMDSGIQYKRPTVFGSLLHSELDPSEKEPQRLAD

EAGAVIGAGTETASWALAVITFHLLSKPHLLEKLQAELRQVVDGSNNDNS

PKSLPPRSVLETLPYMNGVIQEGLRLSYGVSGRTARVATHEDLVYRGTFG

76746 GNPVEYVIPRGYAVGMSAAVTHHDENAYPDSYEFIPERWMDGHSKKRDAE

RASLAFSKGSRSCPGKS (2) 76940

LALAEMNLALAALALRVLPHATLYETTYDDVLYDHDMFIPRTRKESKGVRVKIN*

>CYP552C2Fg AACM01000116.1 Gibberella zeae PH-1 revised
MDSKSTWETVDVRGIASFKSVATLVGVWFLYRIFVALYNISPFHPLSRFP

GPKIAAVSYLYEAYYDWWRVGRYGKVIRDMHERYGPIVRINPDELHCSDP

YFTDEIYAGPGRVRDKWQHQLNTGGAGPVSVTGFSTVNHEVHRMRKGALS

KYFSRSQMLKLEGEVRDFSQMTVDKMLRYAGGEPFDVKEAFNCFTADIIS

QYAFGESMGFIAQEGWEPNLATWVKSFFQSAYMMRHNVLARKMAQFLPFL

SDYLGEDIKAVMRQMNVVIPGYIKAALKNPDGGRVFAQVVESKTLPESEK

SLYRLSGEGFNFLLAGTETTAATLTVITYFLLDKPEIYKRLMADLDGLDP

ENLKWTDLEQRPYLWAVIHEALRVMPGVSHRSARIAREEDLVYQSQDGNT

NWVIPRGTPIGMTSMINHWNEDLFPEPDEFLPERWLENGKPNYKLQKFLI

SFGKGSRACIGEN (2)

182057  LAYCEVYIMAALMAFRVIPRARLYETTIEDLTYDHDLIVLQTKKGSISVRIAIS*  182221

>CYP552E1An AACD01000108.1 Aspergillus nidulans FGSC A4 revised

MDFLMEYGSPAGFFTIFATL
WLVYCLLRMLYNVSPLHPLSHIPGPNLAAATFLYESWFDLVLGGKYTHKIKRMHEQY (1)
GPVVRINPEELHFNDISFANEIYAGPGRKRNKQVHYLNIFAGPTTSS
MLATVEHGHHRVRRSAVNRFFSRAQISKLESNIKDLALGLCDKMIRL (1)

AYSCFSGDVISKYCFGEPFGFIAQEEWEPNYRNALKATQAPVHVFR

TFPFLKRLTDIAPLCARWASPGIREMLIESNEKMPARIRKARQDSKRGIT

ETQPSLFAALLDAPLPEAEKTDQRLGGEGFLMIAAGTETTAWTLTVITFH

LLNQPDTLNRLRCELQDADALNLQWFALERLPYLTAVIHEGLRLSYGVSQ

RISRIAPTETLVYQGEHNGRRIEYSIPSGTTMGMSNAINHHNEDAFPDSD

AFIPERWINIDDAQRRRMDSCLTPFSKGSRQCLGINLAYCNLYLALTALT

LRVLPWMSLYETTVDDVRYHSDLFAPLPKKGTKGVRAIISYP*

>fgenesh1_pg.scaffold_20000187

CYP559C1

Necha1/scaffold_20:493296-494983

47% to 559B1 Magnaporthe grisea

This gene model seems correct
MEIDISRLFLYAVVFLVVSFIIDALCQPKYPTEIPVLGSKGWFSKIRNSFAYFTKHQSWIDQGYQK (0)
YGKNGLAFIAPAPISRPPDVILPRSQIPWMMDQPDHILSAVKAHDQILYTEYNFLGNHLSHEPFASRVVHKYLA

RHLPSLIKPIEEEVNAAVEDSLKLKQDGYTKVNLWELWMAIVPRVTNRLLVGEETCRDDVFLQSMIRFTD

DVVRNSFLLHAFPKILHPIVGRLLTIPNYLHWRAASRRVLPIIQQRLENMRRKDAGELKDWTPPEDFITW

DIRLAMAEGKPFELDPVVISKRLLPINFAAIHTTVLTGHSWMLDMLSSPPSENILETLLSEINTHKPTTG

WTKQSLTSLLRVDSSIRESQRLSNFAANLIERQVVSPTGLHNPEYGWTLPKGAFVTVNLQGTHHDEDIYE

GAMSYDPWRYSRVREAWEGKSEEERKDEDGVKVRGLGMVTTSDAHLAFGHGRHAC (2)
PGRFFVAHELKLIMAAFLLNYDIKMIDQRPKPQWMGATIIPPLDACIEIRRKSKS*

>CYP563A2  Botrytis cinerea = Botryotinia fuckeliana

          GenEMBL AJ851088

          join(852..944,995..1157,1224..1300,1351..1597,1658..2661)
          aba2 gene (note: CYP527D1 = aba1 gene)

          57% to 563A1 in the CYP53 clan part A

MLLSIKDLSEKYIMLLDVKDLSTLKTTVAVLVTVALIAQVLWKI

FFHPLSAFPGPWFNRISEIPGSWVIATGKQHSYYRKLHEKYGPVVRVAPNELSFIGDR

AWDDIYGVQKKGPNFEKSPIFIGAVSPLDGQTGISLAPNEAHTRQRRALAHVFSNTAL

LQQEEIMRSHVDKLVGQLKKTIAENRPINFSNWYTYTTFDMMGDLCFAEPFGCLDQGG

ATEWSTSVINVFKSAAWDQSIRRVAGVNTWLQKLMVKLLIPSKAANWRKVHFQNSREK

TLRRLADGNREHKDFIYHILKNKEAKNSLSETEIILNMVLLISAGTETTASLLTGWTY

FICTHPEVYKRLTDEIRGRFNSEQDITWETVKDLPYLHATLSEALRLYSPAPANQQRI

VPPGGSVIDGHFVPGKTTVAVAPWAAINSSLNFKDPQKFIPERWLGDERFVNDKLNAS

QPFSLGPRGCIGKNLSFFEMRLITSRLLWNFDVSLVTTGEHGETNKLWDMDGAGKYMK

VYQTWNKPDMWVMLKEVPR
>fgenesh1_pg.scaffold_19000024

CYP567F1

Necha1/scaffold_19:59238-60876

47% to 567B1, same gene as e_gw1.19.165.1, gw1.19.162.1

This gene model seems correct
MTISRAVLLLGISGSAV (0)
LVFWFLALVIYRLFFHPLAKYPGPKLAACTE (0)
LWFVRSWAGGYHPFVMRQVHEKYGDVVRVAPNELSFRSLAAHKDIYSQTPKGKAPFLKSKVFYNVGPSIK

HPDIVFTRDPEDHRVQRKALSHAFNSKGLRDAEETIQEHTKLFVEQIGKHAGPGTKGVDVTAVYNWLTFDVI (1)
GVLTFGESFESVSRWQSSGW

VTLLLNMAKHMTFLPVAERLSVPPFALGAVMPSDVSKNAAYHDKLTEEKINRRIGLIKSNDREDFFAFIL

REGNFDPVHLREQAKVLMLAGSETTATFLAMVTYFLLKNPVTMKNLQHEVRSAFSSAGEITGDSTNNLSY

LQAVIEEGLRMLPPSPIGLPRVCPGATIDGHFVPAGTDVSVDAYVLGRDDRYFPEPDEFRPERWIGDDTG

NEKDASRPFSFGPRACLGINLAYLEARIVLAHMVYAYDWEL (0) 

PELYVRFHPRDV*

>#e_gw1.19.165.1

48% to 567B1, VKDLDWFKEVRLWTLWEK may be intron, removed

end may still be too short

Necha1/scaffold_19:59349-60876

LVFWFLALVIYRLFFHPLAKYPGPKLAACTELWFVRSWAGGYHPFVMRQVHEKYGDVVRVAPNELSFRSL

AAHKDIYSQTPKGKAPFLKSKVFYNVGPSIKHPDIVFTRDPEDHRVQRKALSHAFNSKGLRDAEETIQEH

TKLFVEQIGKHAGPGTKGVDVTAVYNWLTFDVIGVLTFGESFESVSRWQSSGWVTLLLNMAKHMTFLPVA

ERLSVPPFALGAVMPSDVSKNAAYHDKLTEEKINRRIGLIKSNDREDFFAFILREGNFDPVHLREQAKVL

MLAGSETTATFLAMVTYFLLKNPVTMKNLQHEVRSAFSSAGEITGDSTNNLSYLQAVIEEGLRMLPPSPI

GLPRVCPGATIDGHFVPAGTDVSVDAYVLGRDDRYFPEPDEFRPERWIGDDTGNEKDASRPFSFGPRACL

GINLAYLEARIVLAHMVYAYDWELPELYVRFHPRDV*

>#gw1.19.162.1

39% to e_gw1.7.949.1, 46% to 567B1

Necha1/scaffold_19:59349-60864

LVFWFLALVIYRLFFHPLAKYPGPKLAACTELWFVRSWAGGYHPFVMRQVHEKYGDVVRVAPNELSFRSL

AAHKDIYSQTPKGKAPFLKSKVFYNVGPSIKHPDIVFTRDPEDHRVQRKALSHAFNSKGLRDAEETIQEH

TKLFVEQIGKHAGPGTKGVDVTAVYNWLTFDVIGVLTFGESFESVSRWQSSGWVTLLLNMAKHMTFLPVA

ERLSVPPFALGAVMPSDVSKNAAYHDKLTEEKINRRIGLIKSNDREDFFAFILREGNFDPVHLREQAKVL

MLAGSETTATFLAMVTYFLLKNPVTMKNLQHEVRSAFSSAGEITGDSTNNLSYLQAVIEEGLRMLPPSPI

GLPRVCPGATIDGHFVPAGTDVSVDAYVLGRDDRYFPEPDEFRPERWIGDDTGNEKDASRPFSFGPRACL

GINLAYLEARIVLAHMVYAYDWELVKDLDWFKEVRLWTLWEKPELYVRFHP

>CYP570C1Fg revised AACM01000122.1 added C-term gc boundary after YVE
MAVAALINYLRDLRPSIAIAASLVLFLAAWTALSTWRQYIRLRQFKGPTL

AAFSKWWLVKKVGGGRAYLDFWEVTQKYGTIARVGPNDLLTDDPDLMKHI

LNVRTEYRRSDWYDGMRFNPGNNNILSHRDEDEHFKLRSKMSAGYGGREV

ENLEPKIDKNILSFISLLAKYAEAKKPMDLGRRAQFFTLDVISDLAFGEP

FGFLETDSDVYKYIQITEETLPAVMVTTVIPWLVKILSSPLFKSLLPSEK

DRLGFGKLMGIAKKVTAERFGPDKKVRKDMLGSFVAHGLTQKEAESEILL

QIVAGSDTTATAIRSTMLHIITNPNVYSKLRAEIAGTHYSEPIIPDSIGR

DLPYLQAVIKEGLRIFPPVAGLMSKQVPPQGDTWKGQFIPGGTKVGYCAW

GIFRREDIWGSDAGEFRPERWLESDPEKLKEME

GALELIFSYGRWQCLGRPVALMELNKIYVE (0)

LLRRFDFSICDPTKPWKVFNCGIFSQSELMVRVTER

>e_gw1.7.150.1

CYP570C3

Necha1/scaffold_7:1454491-1456289

86% to 570C1 

This gene model seems correct
MSSVDGLRGLFDGVRPSIAIAGLLVGVLIFWSGISTWRQYNRLRAFKGPRLAGFSKWWLIRTVGS (1)
GRAYLDFWEVTKKYGSIARVSPNDLLTDDPDLMKHILNVRTEYRRSPWYDGMRFDPANNNILSWRDEDEHFKLRSKMSAG (0)
YGGREVENLEPKIDKNILAFIKLLRKYADEKKPVDLGRRAQFFTLDVLSDLAFGEPFGFLETDSD

VYEYIKTTEETLPMVMVTTVVPWLVKVLSSPIFKSLLPSEKDRLGFGRVMG (2)
IAKAITAERFGPDKKVRKDMLGSFVAHGLTQKEAESEILLQI (2)
IAGSDTTATAIRSTMLHIITSPHVYNKLRTEISKTSYSEPIIPDSIG

RDLPYLQAVIKEGLRIFPPVAGLMSKEVPPQGDTWKGQFIPGGTSVGYCAWGIFRREDIWGPDAGEFRPE

RWIESPPEKIKEMESALDLIFSYGRWQCLGRPVALMELNKIYVE (0)
LLRQFEFSICDPTKPWKVFNCGIFSQSELWVRVEPRVTES*

>CYP570D1Fg revised AACM01000470.1
MSNTSGGSAGLLRDILQIVNHEPKIAIGAVVFCFVVIFIVNSFRAWYRLS

HVPGPFLGSFSRFWMLRGSIRTHLPEEMQAAVDKYGSLVRVGPNELITDD

VKLIKKIHSGRSAYTRGPWFESVRFEPGKDNLFSMRDEEGHKKLRNKMAA

GYSGKENPSLEGSVDSIIASFIALLETKYLSTDDVYRPVDFAQKSQFFTL

DVISDLAFGQPFGYLTKDEDVFDFLKITRAFFPFTVTMANVPWMISLLHS

RLFSGLLPKDTDKIGFGAFIGVAKEKVAERYAPGAAPHADMLGSFIKNGL

SQEQTSRESLLNVVAGSETTATTIRMIMLCILTNPLAYRRLQQEIDDAAQ

AGKISSPITDAEARRLPFLQATIQEGLRIKVPAAGPLYKEVPGEGDTING

MFIPGGTQIGISPFSVYLSKKVFGPDASVFRPERWLNAEPERLEVMAESV

GLVFSSGKWQCLGKPVAIMELNKIFVE (0)

LLRRFDFSIVKPEKPLDIFNAVSNCSLVAVCKLTR*
>gw1.28.270.1

CYP570D2

Necha1/scaffold_28:406101-407808

region EAFVALSPGTVILTAVIGL  seems not to be conserved 

there are two stop codons in exon 1, but the seq around them is conserved

45% to e_gw1.7.150.1, 67% to 570D1, may be a pseudogene, or there are seq errors in exon 1

MSAGQGLSPGLLREAFVALSPGTVILTAVIGLVVLFLADSLRT*YRLSHIPGPFWAGFSKA*MVRQSLKG

TQPYAIQAANKKY (1)
GSLVRIGPNELATDDPKLLRRMMASRSPYSRGP (1)
WYNALRFEPGKDNLFSMRDDNAHAKLRNKMAAG (0)
YSGKENESLERTVDTHIARLIDLIETKYLSTSRDYRPTDFAQKIQYFTLDVISDLAFGQPF

GYVDQDDDVFDFIKITRSFFPVTLVIANIPSLVSLLHSRLFRGLLPKESDKFGFGAFIG (2)
VANKKVAERFA

PNATQHSDMLGSFIRHGLTQEEASRESLLNVVAGSDTSATTIRVIMLSLLSNPVAYRNLQKEIDDAIKAG

KISSPVTDAEARKLPYLQAAIQEGLRMKAPAAGPLFKTVPKQGDTIDGKFIPGGTQISTSPFSIYHSKKI

FGNDAALFVPERWLEAEPEQVEGMSEVVNLVFSSGKYQCLGKPVALIELNKIFVE (0)

LLRRFDFAMVHPERPLHIINAVSNAPSWLVL*

>#fgenesh1_pg.scaffold_28000159

46% to e_gw1.7.150.1, 42% to 527C1, 72% to 570D1 ends donմ match

Necha1/scaffold_28:405863-407929

MEGDAPTPPRSVANSLAGAPEEFPPSLPHFTAQISYQVGHDERWPRFVARPAAGGICCPQPRDRDSHSRH

RLGGAVLSRFASDVVPFVTHSWSVLGRFLQGLD GSLVRIGPNELATDDPKLLRRMMASRSPYSRGPWYNA

LRFEPGKDNLFSMRDDNAHAKLRNKMAAGYSGKENESLERTVDTHIARLIDLIETKYLSTSRDYRPTDFA

QKIQYFTLDVISDLAFGQPFGYVDQDDDVFDFIKITRSFFPVTLVIANIPSLVSLLHSRLFRGLLPKESD

KFGFGAFIGVANKKVAERFAPNATQHSDMLGSFIRHGLTQEEASRESLLNVVAGSDTSATTIRVIMLSLL

SNPVAYRNLQKEIDDAIKAGKISSPVTDAEARKLPYLQAAIQEGLRMKAPAAGPLFKTVPKQGDTIDGKF

IPGGTQISTSPFSIYHSKKIFGNDAALFVPERWLEAEPEQVEGMSEVVNLVFSSGKYQCLGKPVALIELN

KIFVE LL RRFDFAMVHPERPLHIINAGIWLIEDFPLRISRRDSSPDA*

>e_gw1.4.199.1

CYP570E1

Necha1/scaffold_4:1300784-1302553

42% to 570D1, 39% to e_gw1.7.150.1

This gene model seems correct
MGLLADLSLTRLCLVAVSVVIAGLGTRQFRRWHRLRHIPGPRGAGWSTWWQLRGALSGHYHEHLKQAADQF (1)
GPLVRIGPNELLSTDPDVLRNMSAVRSTYTKGDFYMSGRIVPEVDNVVSERNEVKHKAMKAKMTPG (0)
YSGKENEGFGFEAGLDRQLLNFIALIDRKYASAPDETRPVDLAEKTQFFALDAIGDVSFGEPFGYLTQDEDLY

HYNEINASSLSAMDVVSVYPWLTKIVHRWPLKLLLPREGDQVGFGRLMG (2)
FATQFVRGRLAEGATPDKDMMQAHINNGMNEEELIQQVFISI (2)
IAGSNSSAHALRMIILSIITNPPAHASLLAEIRQHVSSVNTPISWAQIQ

TLPYLQAVVREGLRMWPPLAGLGFKQVPPEGDTINGFFVPGGTQVGQGFHAVGRSRLVWGDDADMFRPER

WLLADESELKRMIAAWDTHFGHGKYVCLGKPIALMEIHKAVFE (0)
LIKRYDFAIMNPEKPISIQASVFLFASDFWVRITRRNDPDIEGTK*

Old 571A1 Mg = 535C1 add 535D2

Old 571B1 Mg = 535B1

>e_gw1.23.293.1

CYP573A4

Necha1/scaffold_23:206165-207796

78% to 573A2, note: 573A2 may have the C-term wrong after KGG equivalent

it does not match this sequence. Fix 573A2.

This gene model seems correct
MAVLSFANLALLGVGYVVLSFAYQIIKYRFFHPLAKYPGNFWGSVTRLWITYHNVKADECATFQKLHQQH (1)
GPVIRITPTMLLVSDATKLPQIYSRGASKSKHYITGSFGKEESLFNMQDATVHAKYRKIAASPYSFSNIK

RMEPLIDINIQAWMDKLQETFASTQKQFDFAPWAVYMAYDIISEVGFGAPFGFVEAGKDVEGLIKGFHDG

LTPFGIMARLYPFTNWVKGTFLGKYMVASPEQDSGIGTLMRFRDRLIQQRFKDIEDGTTSGRIDLLQT (2)
FIDARDEKGEPLDINYIKAEILLVLLAGADTTGTAFQAMMVHILSNPCVYEKLLAELDEATRANKLSDMPQY

EEVLAHCPYYIACVKESMRLNPSAPNIFPRLAPKGGLELYGEFIPEGTELTCNPWLVHRDPNIYGEDAQV

FRPERWLDEEKAKIFNKYSMGFGYGARVCLGQDIARMELYKAPLQFFRTFKFELADTKKPGTYVVKGGVS

YFEDMYIKIQRREELGRTA*

>AACM01000145.1 Gibberella zeae chr 2 FGcontig1.145_scaffold2,

fix 573A2 with this seq 

123677  FKPERWLDADKAKIYNKYSMGFGYGPRVCLGQDIARMELYKGPLLFLRSFNVEWVDETKR  123498

123497  GKYVINGGVSYFEDMNIKISRRDAAA* 123417

>AP007157.1a Aspergillus oryzae RIB40 genomic DNA, SC023

CYP573A5 revised

75% to 573A3, 60% to e_gw1.23.293.1
complement(join(116142..116234,116333..117206,

117277..117401,117462..117649,117710..117944))

MVLAGEDLVAMFTVTHVILALGAYVALRFAYQIVYYRFFHPLSV

FPGPFWGSVTRLWIAWHNLRETEVPTVYALTKKYGPVVRITPTLLLVSDPTKLPDIYH

RNADKTGHYITGSFGETESLFNIRSHKTHAAFRKHIAGPYSFSNVTRMEPLVDARIDD

WLNKLDETFASTGAKFDFAWWAVYVAYDVISEIGFGAPFGFIEQGKDVGGLIQGFHDG

LPAFGLLARLHPFTSWMKTTFMKKYLVAKPEDNTGIGVLMRFRDRLIEQRLREIAEGK

DVGRVDLLQTFIDARTEDGKPLDMDYLKAEVLLVLLAGADTTGTVFQSLVNHLLVNQE

VYERMMEEIDTASRKGLIPETIPQYDAIQEHLPYYVACVRETLRLNPPAPNIFPRYVS

EPGIELFGKFAPAGTEVTGNPWIMHRDTALFGEDAEEFRPERWLDPEKAKLYNKYIFT

FGYGTRVCLGRDIAMEELFKGPLQPS

FFRRYTPSIATDKPSARFEVKGGIGYWRDMWVSINRRPAVKPL

>AACU02000558.1 Magnaporthe grisea 70-15

CYP576A1 revised

based on 576A2 a gc boundary is predicted after PAEMIT 

69% to CYP576A2

MAVFSVVLGVAAMLATMILIQVRGILKAYRSPLSRIPGPWYAPLTTMHLR

WGFSTGEIWKLVERSHKAYGPIVRLGPRQVWVADKDALKEILVKVDLPKV

AMYSEISRDKHSPGLFGEIRYEPHKRLKRFLSPAFTVAYIDNLEKYFQKT

MRELLNKYESQMNADPGAVSFNGIEVDLMDDLHNVALDIMGECSFGKGFG

QTNPKTSVVEEGVDEKVWKSIPRSIFDGLSKRYQMVYVKKFLRMFGLDVN

FDWPAEMIT (0)

QQQTSRRDLLQHLIEEGKKPDSGTAMNTRDIVDQMAEILLAGSETTSGTIACLFL

ELARNADVRAKLLASLPARGAGDEVVASKAIRSDAGQYWYLEACIKENLR

LHPIASEMGRRTGKDWVTIMGYDLPPHTVVSASYRDLHRNEKYWPEPLRF

WPERWLPEGQRDGAPAADMNAYYPFSAGKHSCIGINFAWAEMRMVAANIF

SRFDIEEVPGQVIDFRQYITMQFHTGNWRVVLRPRSRPAPPASSKSDDKN

QGEKQETLIEA*
>AAGI01000365.1 Phaeosphaeria nodorum SN15 cont1.365, whole genome shotgun sequence

CYP576A2

69% to 576A1

43011  MYIFIIYILFVAIAASQVFKRIKAFRSPLREVPGPWYAPLTTLHLQYLFSTGNIWK  42844

42843  YVEKGHKCYGPIMRVGPRQVWISDKDAMKQILVKQDLPKVAMYAEISRDRASPGLFGEI (2)  42667

42610  RHEPHRRLKRFLSPAFTVAYVDNLEVHFQKIVRDLLNKYQSKVVSSAASERGFETDFM  42437

42436  EDLHNVALDI (2)  42407

42357  MGECSFGKGFGQTNPESKGEDGVDERIWKSIPRSIFDGLSKRYQ  (0) 42226
42155  TVYIKKLIRFFVMDIKFDWPAEMIA (0)
41990  TSGTERQDLLQHLLEQGKRPDTGVTMNTRDITDQMAEILLAGSETTSGTLACLFLEL  41826

41825  ARNPVVYNKLLESLPSASLADDIVSSKTVRTESQYEYLEACIKENLRLHPIASEMGRRT  41649

41648  GTEWVNLMGYDLPPHTVVSASYRALHLNEEYWPQAQRFWPERFLAKDKRGDAPAAD (2)

       MDAYYPFSGGKHSCIGIN (2)

       FAWSEMRIVA  41289

41288  ASILSRFRLFEVSNQEVDFRQYITMQFATGEWKVILEPRQVEMS*  41154

>AAJN01000022.1 Aspergillus terreus NIH2624 cont1.22, whole genome shotgun sequence

CYP576A3

AC boundary before RHDPH (intron 1)

60% to 576A2, 59% to 576A1

65914  MGRLVEQGIVHPYYSFILLIIFLLCVSYIIGVVKAIVSPLSRIPGPWYAPLTTLHLNYAFATGKIWKIVEKG

       HQEYGSIMRLGPRQVWVSDMEAMRTILITADLPKVTMYAEISRDRSSPGLFGEI (2) 65537

65481  RHDPHKRLKRFLSPAFTVSYVDKLEPLFTECLKDLIVKYSDAFSSRRFETFTQPA

       TMDLMDDLHSLALDI (2) 65272

65224  MGECSFGRGFGYTNPQKETTFGIDEKIWSGIPSAIFKGMAQRYQ  (0) 65093

65040  MVYFKRLLRKIGVDIKFDWPDSMIA (0)  64960

64856  KNLGPDLLQHLIDEGEKPDSGMKMVPRDVIDQMSEVLLAGSETTSGTIGCFFLEVLRNPQVKARL  64677

64676  LEALPVLLPNDSIITSKAVRTDSQYEYLEACIKETLRLHPIASEMGRRTLNQSIELIGFS  64497

64496  IPPHTFVCASYRDLHRNPAYWPDPLRFWPERWLQNRPPDVP  64374

       LTAYYPFSAGKHSCIGKN (2) 64250

64153  FAWAEIRMVTANLLSRFEFIEVPAQDIDYRQYITMQFANGSWKA FLKPRYESRAEFFTI* 63974

>CYP577A1Mg revise and shorten at C-term

MNQGNLIYTATQYCAPHLAGIATTLAIAYVLYALIVLPLAASPLRAIPGP

KAYAATRWRLAWDDYRGARTRVIHSLHKQHGSAVRIGPGEVSFSSLSALR

TIYGAGSGFERTNFYRMFDVYGRQNLFTFAGAKKHGERKKVLAHAYAKSV

VLADGSVAKPLIENNVRRFLELIEREKEATSKIFDSLHWFSLDSITGFLY

GDQHGGTRALRGDRADRAMLDDIRDPARRKLTWFAFHLKLYTKWLYSQTG

LLEKTINVLGLLPMSKPTTYTAIRAHALKSCVASEAETNETNVTVDKASF

IMSKLWAYSKSEKEPRMDRLDIASEAADHFLAGIDTTSDTLMFAIWALSL

PENRRCQERLIAEIDSMSPELFNQGTKALGSAVAAAEVADRLPYLNAVIK

ETLRLFAPIPGSEPRSMPVDTTIDGYRIPAGTVVSMSPYTLHRNEDVFPQ

TLEFRPERWLGELGDLVEMKKYFWAFSSGGRMCIGVH (2) 7915

7820 FAMAEMTTLLASLYKHYSTCEQERQKGSSPAISSRFELFYDERFTQIS  (0)7674

EHACYIDFKRRTH*

>CYP577A2Fg AACM01000316.1 Gibberella zeae PH-1 revised
MAILPLAAAVVAVALLVKYLLDPFLSPLRQVPGPKLFAATRWRLAYEDWK

GTRTRTINALHKKYGPVVRIGPNEISFNSLSALRTIYGPGSRFGRTSFYR

MFDVYGEQNLFTFHSPKDHGDRKKLLSHAYSKTAVLKPATARMIERQAWR

YLNLIDSEPEGVSEIFSTLHYYSLDNITAFVYGKYGATAAVRGSKIHRDL

ISDILHPSRRRLSWCIVHVKGFTQWLYRQSSFMGALVKPILPMQQPTTYT

GIRAYALSAFKQFRAEADSQEVKFTEDEHVSILERLWQYHETQRPDGMRD

LQMASECADHFLAGIDTTSDTLMFLVWSLSLPGNEKFQEKLREEVQAISD

DSLNKQGIPKAEVADRCVYLQAVIKETLRLYAPLPSTEPRSTGDDVTIDG

YVIPKNTVVGMSPWIMHRNEEVFENPLVFNPERWLGEKASELNRWFWGFS

SGGRMCIGMHLAMAEMTVLGAALYREYRTTIAPGFEDTSPAITARVETFY

DERFPKVK (0)

ESTCLVKFDKLKK*
>CYP577A5 Gibberella moniliformis

AAIM01003330 GC boundary at CVGM
2400 MAILPIAAAVLAVVLFIKHIFLDPLILSPLRHVPGPKSFAATKWRLAYEDWKGTRTRTIF 2579

2580 KLHQLYGPVVRIGPHEVSFNSLSALRTIYGPGSRYGRTTFYRMFDVYGEQNLFTFHSPKE 2759

2760 HGDRKKLLSHAYSKSVVLKPPTAKMVERRVRQYLDLIEAEPENISEIFSTLHYYSLDNIT 2939

2940 AFVYGKYGQTAAIRGSKIHRELIADILHPSRRKLSWSIVHLKTLTQWLYRQSGLMGQLVK 3119

3120 PVLPMQQPTTYTGIRGYALRAFEAFRADVEKITHSE (1)

     DEHVS 3293

3294 IVENLWQHHESQKPGGLRDLQMASECADHFLAGIDTTSDTLMFLVWALSLPGNEKYQEKL 3473

3474 REEVMAISGDGLNQWGNPRAEASDRCTYINAVIKETLRLYAPLPSTEPRSIDIDSVIDGY 3653

3654 SIPGNTVVGMSPWIMHRNEKVFKDPLVFNPDRWLGPDAAELNRWFWGFSSGGRMCVGM  (2)3827

     LAMAEMTTLTATMYRQFRTTIAPGFEDTTPAITARVETFYDDRFPK (0)

     ESKCLIKFTKLKE*

>estExt_Genewise1.C_270019

CYP577A3

Necha1/scaffold_27:156564-158470

64% to 577A2, 55% to AP007157.1g orth Aspergillus oryzae
last exon seems unneeded, continue exon 3 to stop codon eliminate exon 4

MASFSITIALSVLFLLLIKYYVLDPLVFTPLSRVPGPTAFALSKWRLGYEDWKGTRTPTIQHLHSKYGPA

VRIGPNEVSFNSLTALKTIYGPGSRYGRTAFYRMFDVYGEQNLFSFHSVEEHGSRKKLLSHAYAKSTVLK

APTTQLFEEKTRQYMELISGEPNHISDVFHTLHYYSLDNITSFIYGKHGSTSALQGSEADRALISDIMHP

SRRMLSWCLVHMPSITKWMYARTGFMRQLMKPLLPMQLPTTYTGIRKFALQAFENFQSDSEKTN (1)
GNERSILAHLWQHHQTQKTNGLNDMQTASECADHFLAGIDTTSDTLMFLLWSLSLPENQRFQDKLRDELLGLPAEA

LNQHGYPKAEESDRCTYLHAIIKETLRLYAPLPSSEPRSVNAASVVDGYHIPADTVVSISPWILHRNPKV

FKDPLEFNPERWLGPDATELNRWFWAFSSGGRMCIGMH (2)
LAMAEMTTLIATLYREYQTSIAPGFENTTPGITARVEVFYDERFPKLQ (0)

ENTCLIKFDRLRK*

>AP007157.1g orth Aspergillus oryzae RIB40 genomic DNA, SC023

CYP577A4

53% to 577A2 probable ortholog
join(1148972..1150341,1150393..1150552)

1148972  MTITLVAIATGIVAFILYYICWSLFSSPLARIPGPKSFALTKWRLAYEDYKGTRTRKIHALHERY  1149166

1149167  GPVVRIGPNEVAFNSLSALRAIYGAGSGFERTNFYSMFAIYGRKNMFSFNTVKQHAERKK  1149346

1149347  LFAHAYAKSAMLKGINASMIETKVRKYMEFLEREGRSQDIFTTLHYFSLDNITEFLYGD  1149523

1149524  FGKTACLDGIEEDRALLHDILATGSRTLSWLTVHHPKLTAWLYSRTGFLGCVARQFYPMQ  1149703

1149704  RPTPYTSIKLHATKAFQGFADASVAEKAKQSSLISKLWKHHRSMKDGGLDNLDIASECAD  1149883

1149884  QLDGGIDTTSDTLMFTIWSLSRPEHWGFQQKLIDEVRSISEHDLNPEGIPRVEAADKLPY  1150063

1150064  VEAVIKETLRLFAPLPASEPRSSPEATTIDGYLIPARTVVSISPYTLHRNAEVFKNPLEF  1150243

1150244  NPDRWLDPSQDLTEMNRFFWAFSSGGRMCIGMH (2)

1150394  LAMAEMTTFVAALYRKYTTEPRGGFGTISPGITSRFEVFYDEGCSDMR (0)  1150537

         EHQCQIEFKLQ*

>e_gw1.24.56.1

CYP578A2

Necha1/scaffold_24:249201-250960

53% to 578A1 in a P450 gene cluster

MGLVIPTAIGALALLLLYHHVLHPAFISPLRKLPAAHWTCHFSSIWILAARLYRRENRSLHEAHITLGPV

VRIGPAEVSVDGVEGMRVIYQGGFEKGFWYSVFSNYG (2)
VPNMFSTGSSKHHSARKRMVANVYSKSYLQSSQ

ASKAQMSHIVFQRLLPALSEHSSKDKLVS (1)
IFGLFLALAMDVITAYLFGLSNGTDFIQDEQYRQSWQEMYL

ARANYPFWTQEVPNLTAACV RWLPWLRLYPKWVDESNAKLCQWNLNLCQG (0)
QGKASAEPCEEAVVFNALQYGIDRELRTNGEKSILYRTSICERELA

VASELMDHSLAGHETTGMVLTYATWHLSKSPDLQEQLRSEIISIGSSLKLGRPSTVEAHEFEDTKSGPSL

PDLKALDALPLLNAIVMETLRLHAPIPGPQPRDTPKEGCNIAGYHIPGGVRIASMAYSLHRDPKVFPQPE

SWKPERWLPQDGTDMETSHREMHRQFWAFGSGGRMCVGSNFALNEMKVILAAIYANFRTTIVNDDGIEQE

DAYTARPVGEQLVLRFYTLDA*

>CYP578B1An AACD01000016.1 revised

MFTHTAIFTLSFLLTVSFLLFIYLIHPLFLSRLSKLNIPNAHFTSPLSSY

WINSIRHAGLETVTIQALHAKHGPVVRLSPNELSVNSLHGLRVIYTGAFE

KHALYRDLFLNFHTENLVGMLGNKEHARQKRMLSRVYSKSYLQESEDMRV

ISAVILSTRLLPILQRIAENGETVNVLPLFQAVGMDFTSAYLLGVQNGTS

FLFDLPGWQRWLEEYEKFKHLSLNERADGFIERWCLDLCRQTQTESSSSD

AISTKPVVYNALRHGLEKSPDSRPSDLAIASELLDHLIAGHETSGITFTY

MMWELSHCPNLQDELRAELLLLQPSLKYPFPSGGGNGSFPHPSSVDNLPL

LDAIVRETLRLHAPASSPLPRVTPDTPGGTSIDGFDGIPGGITVSSSAYT

LHRIEEVYPQPTEWLPQRWLDPGSGKKHDMRRLWWPFGSGGRMCLGSNFALQ (1)

EIKLVTAAVYTNYTTAVVDDEGIEQDLADFISLPKGRKLVLRFDPINRA*

>CYP578C1An AACD01000007.1 revised

MEVPVFAWIVPIMLGLTLLYEFVIYPAFLSPLSKLPNAHWTAPISPAWILWKRFRGQNNRT

IHAAHERLGSIVRLAPSEISINCVDGGIKSVYTGGFDKHEWYPRVFGSFG (2)

TVSMFTM

MTGSKAHSTRKRMLSNIYSKSYLQSSRHLQLISKTIIFDRLLPILQAAAS

SKTDTDVHDLNQGLTMDFVSAYLFGLANGTNFLQNAEYRREMLRLYQCRK

PYEFYHQEVPNILALLKKIGIRLIPKWCDDANRILDSWGLELCDKAEASV

ASSDLSVEPVVYKHLKQAISKQAPLKIDDQKLYADYLEQQRLDIACEMYD

HLTAGHETSAVVLTYLMWELSQHIEVQKDLHKELLTLQPRIAPRCLSGHA

ELPSPKSIDSLPFLEAILTETLRLHASIPGIQPRVTP

TPTCTLVGYDNIPPNTRVNAQAYSLHRNPEVFPDPETWEPKRWL

KDCNKPSELEERKRWFWAFGSGGRMCVGSNLALQ (1)

KMKLVIAAIYTNFRTTIVNDDGIEAIDAYTVKPKGEKLILRFEYI*

>CYP578C2 AP007155 Aspergillus oryzae RIB40

71% to 578C1

MAGSPIVAISAIVLTITLLYKCIVYPVFLSPLSKIPNAHWTAPISPAWMLWKRFRSQNNR

TIQAAHERLGPIVRLSPSEISINCVEGGIKTVYTGGFEKHEWYPRVFGSLG (2)

TVSMFTMISSKPHSVRKRMLSNIYSKSYLQSSPHMRLISESILFDRLLPIIQEAVSSD

APIEVHDLNQGLTIDFVSAYLFGLANGTNWLQDAPFRRRMLHYYQGRKPYEFYHQEVPNL

VSWTKSLGIRLIPRWCDEANEMLDAWCLDLCDKAEQCLQSTEVSVEPVVYKQLQQAMIKQ

SSQKENTDESLKQQRLDIACELYDQLTAGFETSAVALTYLFWELSRHPDVQEELRA

ELLTLEPKILFPRSSASRGLPQAKAVDSLPLLEAIVTETLRLHAPIPGIQPRVTPYPSC

TLAGYSDIPANIRVNAQAYSLHRNPDVYPDPETWQPKRWLKGVNSDSDLEERRRWFWAFG

SGGRMCVGSNLALQ (1)

EIKLVTAAIYSNYRTSIVDDDNIEPIDAYTVKPRGDKLVLKFEAA*

>AAHF01000007.1 Aspergillus fumigatus Af293 chromosome 1 afu1_98, whole genome 

CYP578C3 74% to 578C1, 43% to CYP578D1, 46% to 578A2
1250155  MVVSIYTSLSIVILLLFVAYKAIVYPVFLSPLAKIPNAHWSAPVSPAWILWKRFRSQNNSTIHAAHE  1250355
1250356  RLGPIVRLGPSEISINCVEGGIKTVYSGGFEKHEWYPRVFGSFG (2) 

1250548  TVSMFTMTGSKDHSVRKRMLSNIYSKSFLQSSPHMRLISRTIVYDRLLPILYDAAT  1250715

1250716  SSRPVDVHDLNQGLTMDFVSAYLYGVTNGTNFLQDAPYRQRMLHLYQSRKPFEFYHQEVP  1250895

1250896  NLLSWTKSLGIRLIPRYCDQANEILDSWGLGLCDKAEESLKSNRLEDEPAVYKHLKQM  1251069

1251070  ILKHLPENKNDVEYARILEQQRLDIACEMYDHLTAGHETSAVALTYLLWELSKRPELQDA  1251249

1251250  LRAELSTLEPMVIFPRPSESAELPPAKSIDSLPLLEAIVTETLRLHAPIPGIQPRVTPY  1251426

1251427  PSCTLAGYNNIPPKTRVNAQAYSLHRNPEVFPDPETWEPKRWLKDVNTPSELEERRRWFW  1251606

1251607  AFGSGGRMCVGSNLALQEMKLVVAAVYTNFKTSIVSDDNMEAIDAYTVKPTGESLILRFELVE* 1251848

>e_gw1.19.155.1

CYP578D1

Necha1/scaffold_19:640595-642276

38% to 578A1 Magnaporthe grisea, 49% to 578E1

in CYP53 clan (part D)

This gene model seems correct
MTSLNIPAVAAALVLLVIVYERIIKPAFLSPLAKIPAPHWSCHVAPFWLWWAKLTHRENGLVYKNHMAKG

KALRLSPGLVSLNCFEGGLKQVYLGGFPKTEFYWRGFANYG (2)
THNIFTFEDNATHSARKRIISGTFSKSFI

LADATSQASMKKILFGRLLPKIDAAAKRNEALEVLELFYSYSMDSFVTWQFGSKLSSNLIEDEKERRLYL

DGFFAAAPYTFWQYEFPRLSSWMKLLGIIPKKVDRGFHDIEQWNLEKCDKAQELLAQGEDKLSDEDKPVV

MSLALKAMSDLHAESRQYPQRLDIASDMFAHNSAAHETSGNTLTYCFYEMSQRPELQAKLRQELLTLDPP

LYFPPPDGGELVLPEPKIMDKLPLLEAVILESLRLYPSVPGGQPRRVPKPCSLGGYDGIPAGTTVQCYAY

SLHRTPEIFPEPDEWKPERWIDSSPEQLSQMRRWFWAFGSGGRMCIGSNFAYF (1)
SMKNVVGSVYTNFTTSLHDHGSMELEDAYLAGPAGHRLEIKFTRVEK*

>e_gw1.53.20.1

CYP578E1

Necha1/scaffold_53:74141-75808

48% to CYP578D1, 46% to CYP578C3, 39% to 578A2

This gene model seems correct
MTLNIPLIAAVAALVLGLYKLVLYPLFFSPLSKIPTAHWSSHVCPLWIYYIRYKNVENQTIHELHKTKGP

ILRTAPSQLAVSCYEGGLKTIYTGGFHKTDFYHNRFINYG (2)
VDPMFAMSGKPHSDRKRMLSHVYSKSYILA

SPTVRETTRAVLFDRFMPIIKSSADSGKPLEVLEILAAYSMDAFMTYQFGLSLGSNFLQNAEERKWYLDT

FYVRRPYLFWTTELPKLTSHLRKIGIKLVPDWVERSTIDLEDWQMRFCDKAENLLAADTRIAAEDNPVVY

AWERSAFKKQDGKNQVLNGQAYPRRLEIASDMYDHNAAAHETSGDTLTYVFYELSRRPEHQDRLRQELSN

LSPPLEYPNAPDELPDPKSVDQLSLLDAILQETLRLWVAVPGGQPRVTPSPSCTLAGYANIPPGVRVQSH

GYTIHRNPEVFPEPDEWIPERWLNQTPERLSEMRRWFWAWGSGGAMCIGSNIATH (1)
SMKHCIAGVYTNYKTTIVCAPDMELAEGFTAGPRGGKLELSFQPV*

add 542B2 old CYP580

>AAIM01003085.1 Gibberella moniliformis 7600 cont2.3085, whole genome shotgun 

CYP581A2 64% to 581A1

     ERNVEKYVARSDPDMLTLLMQTGHF

77   SHQDLVEQTVHFFAAATETVAGSTCWAIHLLSRHPDIQDRLRAEIREHITSPRSDVSQSQ  256

257  LHSLKYLNAVTNEVLRYHSINTLLWREPTQDITLAGEPIPKGTKIVFSPWALNRDPA  427

428  HWGPDARLFNPSRWLDNPSGGADHAYSFLTFGGGPRRCVGEQYARDQLSCFVASLVG  598

599  RYKFTPVDLQNGSDEGREIGDDFALTLFKILSGWKLNVEVVPGW*  733

>AAGI01000073.1 Phaeosphaeria nodorum SN15 cont1.73, whole genome shotgun sequence
CYP582B1

39% to 618A1, 41% to 582A1

198750  MYLETCAALSLAELCMLMLMHGVPSMYNVVCSYLVLFSLQYASINLYYTFIFPFY  198586

198585  VSSLRYMPGPKNHHFFIGHALNQFRANGPYELYLSWSRQWPTAPFIRYISFANTETLLVN  198406

198405  SLRAHQEVLSTKCYSFVKPPFFARIVGEVTGMGLVFAEGEDHKRQRKMLN (1?)

        GIFSTPNMKKLLPVVQRHGKRLTETIDQRIGSESSAVVE (1)

198045  VVSLFSKATLDIIGLITLGKELDCFTAKPTFHECYDLIFNQSSLSAIITAVNTYIPL  197875

197874  RSWLPLEANRSFVTANDEVKRILRQQIRLRQKEIATARTSVKKSSLPISRDVLMYLLEA  197698

197697  PPSRQQQWTEDELLGY (0)

        LLNFMSA (1)

197535  GHETSATTLTWAVHVLSTRPDIQTRLRNEIMTLPSCGEPDYTQLEGLRYLHNFCREVLRVYAP  197347

197296  AVMIWRQAAEAVIIENTYIPAGTNVIVSPQVSQSHPEIWGSSATAFEPDRWDSLPPESAS  197117

197116  PYAFQAFSSGPRVCIGKGLAMLEFKSLLVDIVRKYTFEAVEGKLVLENYLTL  196961

196960  RPKGGFRVRFKIAGEDIAQRAD*196891

>fgenesh1_pg.scaffold_1000851

CYP584D2

Necha1/scaffold_1:2763714-2765329

79% to 584D1 Fusarium graminearum

This gene model seems correct
MLSPLLTKFLEQHLVLTIVLLLVPFPLRALETYLRRWRLAQARGCREARSKVAVKDPIIGFDFLYRALFS

HAPERYLDSTWAAFKEMGTTYVEKRWTWQCVYTCDPLNLKQILATASEDFDLPEFRTSVIGHVFGRGIFV

LSGHTWKHARTVLRRSFKKENPAPFLETLERNFQAFTSHVPTDGSEVDLQPLFLGLTMDVATEFLMGHST

GMLRNKGDHSREQQFVDDYMVCSEEIIQQMQLGPLHQLKFNFKAKKAKKRVYEYLDKFIDESLQHSKESN

PGSNFLADMMAIAKDRKGLSDQILHILLASRDTTSSLLSNLFFVLSKNPDIFAKLRQEVLHISGQEPPTA

HQLKEMTYMKWCVNE (1)
SLRLHPVIPTNARVAVRDTTIPRGGGADGQSPLLVPRGTAMFYNVYAMHRSEAVF

GPCAEEFIPERWRDLRPGWGYLPFNGGARACIG (1)
QQYALLETHYVVARMAQTYTRLESRDDRDWMELYALALCSKNGTRVAARR*

>fgenesh1_pg.scaffold_53000004

CYP584F1

Necha1/scaffold_53:9312-10650

45% to CYP52F1 Yarrowia lipolytica Nterm + C-term, missing middle

55% to fgenesh1_pg.scaffold_1000354 C-term

CYP584 like seq, 47% to 584C1, 52% to 584E1, 46% to 584D1, 50% to 584C1, 48% to 584B1

51% to 584A1

MQLTLTLLPVALAAAVAYFIAFQVTVYRRRRSHGCKPAPHAMAWDPIFGLKHATALHKAIRNHRNLEYFD

KMFKSYGNTFEVGLLGNLMHVTCDPENIKAILATKFADW (2)
(seq. gap about 184 amino acids)

(1) VLAAVGSEASLISTLFFVLARYPEVQEKLRQEMSNTLEGDRMPTYDDVRNMK

YLNWVIKEVLRVYPPVPQNLRVANKDTILPVGGGPDGRSPVFIPKGHECSFSSYSLHRREDLWGKDSLDF

RPERWEKERPTWSYIPFSGGPRICL (1)
GQQLALVGAGYVLLRFMQQYPTFKGPQPIQEWEEKLNITCFVNNGVWVNIG*

>e_gw1.24.71.1

CYP586B1

Necha1/scaffold_24:469714-471122

47% to XM_743428.1  Aspergillus fumigatus 46% to 586A1

16 amino acids not found that would match 586A1, no intron boundary here

MVLKPFIFAAVSLLITYLIAKLRFKRFKQYAHLPQLPPSLIWGHML (0)
XXXXXXXXXXXXXXXX

DLIFAEMYEKLGRPPLIFVD

MRPVSNPVALITSHDVAEQVAKSSALFPWSTPKTPTMKDIIHLLGPSSLISAE (0)
GEDWRKLRKRFAPGFAP

NQLMTLLPCILDKTEPFINRLEDHARSGEQFSLLTLIVNLTIDVISAVAMDEDLEAQTIDPSGQSQVIRL

FMELLSTYSSRHNLPWWLAPSLGAKRRRLAGQVDGMLRDIVQRKFEEHQKTSGGNKPRNILSLSFQDIDE

LTPELLSHTSDQMKSFFFAGHDTASILLSWTFYELSRSPRVQKAVRAELDELFGPDPDPSVVRSNLYANG

EDLVRRMTYVSAVIKEVLRIHPPAGTGRYAEPGSGFTVRTSTGEELCLDGTIIYNCQHIIHRDPTVYGTS

ANDFVPERWLGETSAWGFIPSAWRPFERGPRNCIGQELANIEARVIIAIVARHFDFVKVGLGELELDENG

RPILNDKDQYKVKSELYPVSQARRTVRGSSSS*

>XM_743428.1  Aspergillus fumigatus end may be wrong

AAHF01000010 revised

CYP586C1

MNFADMFLILSVIATLQLLAFWLLNKLDYYRIKQFAAWPQPKPSRIWGHMKDLNAFISRGEPNRHIGK (2)
EDYVFAEIKAHLGNPPLYLLDARP
MQHPLGIVCSHEIAEQVSRSSKQFPYGLPKTPTLQDYKYLGEEW

KSLRKRFNPGFAPQHILTLLPRILDKTVPFFETLDRYAESGEDGTGAVTMDEDLGAQL

PLDKQSEMVRLYHELTASYHQKSSVRAKPSNPLVIWQQYKLARKLNAIIKNHIKRKFA

ELKEASSDEKKSRSVLALSLQGIEKLDAHVLDQTCDQLKTFLFAGHDTTSIVLQWAFY

ELSRTPRVLESISRELDDVFGPDPSPAVVRDKLLAPNGGELLSKLPYTTAVIKEILRV

YPSSGTGRLVPEGSDVYIQLPDGRSLCIDGVLMYNCETLIHRDETVYGESKDDFLPER

WLGDSGADRIPSSAWRPFERGPRSCIGQGLATIEAQVILACAVRQYEFVKIGLGEVAR

DNAGEPILGPQGQYEVKSKLFNV (1)

MTAKPVDGMIMKVKLSSGGRKEL*

>e_gw1.18.184.1

CYP587B2

Necha1/scaffold_18:122860-124804

53% to 587B1 , 41% to 587A1

note: this gene is longer than most other P450s and it may have added

loops in the structure.  These appear to be conserved with 

orthologs in other species.

58% to AAIM01002228.1   Gibberella moniliformis
55% to AACM01000185.1   Gibberella zeae
56% to AAJN01000219.1   Aspergillus terreus
Revise the intron boundary at intron 3 to phase 2
MWLLTFRDDSTLTAAQVLSASIILLAGFLLRCINRGYQIRKRFQALKAQGI (0)

PIIEHSIIFGHLKVVRKLTANLPPDAYPDYLQTQLQDNWRQLFPQ

CTKCPPVVYIDTWPLANPLIVSLNADVSSQFMQQHSMPRFRDAK

DFFHPLTKNRDVVSMGEAEWKIWRKRLNVGFGAQYITSRIPDIVEEVEQFVDVLKSRAGTGETWGPVFLL

EHATRNLTLDISVRFFL (2)
NMRLHEQRGNPSPLAVALEDTLSKMMFRVNILNVVPYYNPWRHFKLWWNYRTL

TQQLIPPMQRRLSELQADNTIPRKTLIDLIVQALEEEAAEEQGSSGGKPKDLIGLANDSLEVVVGQLNVF

MLAGFETTGSAISWVFRLLCQHPAVLAQLRQEHDEILGTDPWGAADTLKENPQLVNMLTYTHAVVRESMR

VYTNVGTVRQGDHAFFLTGPPGSGPGFEGKKLPTDDFGLWDGVSAIHRDPKIWHRADEFIPERFLVTDTN

DPLYPPPNAWRAFAAGPRNCVGQHLAMVEIKLVMAMVVRCFDIDCRWDEWDRSR(2)
GNKDTKTDHPTVWGDRYYQVGRYGPPRVKEGMPVHVRVRSQI*

>AACM01000185.1 Gibberella zeae PH-1 frameshift at 207686-207687 aa instead of aaa = K

CYP587B1 revised seq gray regions new, not in blast file

206746  MLPLEYQHDGSSFLLHCLSFSGVVLAALLIHALRKGYQVRKKFKALEAQGI (0)  206898

206951  PIMKHSMIFGHLESVGKLVSSLPPDAHGDYLMMMIRENWRELFPQCTKCPPVAYIDTWLF  207130

207131  TAPMVISLNLDVSTQFTTQHSLPKAYEQKHTLYQLTKNRDLASMEGEEWKIWRKRLNPAF  207310

207311  SIQNINSRIIDILEEVEDFAAVLKSKAGDDGQWGDVFLFEKATTNLALDVIVRFFL  (2)207478

207554  DVRLNEQWGANSPMCHALQDTISRLCFFVHIANFIQYYNPWRQFX  207685

207688  LWKNYKTLADSMTPMIKERTRARQEDPTAKGKTLVDLVVQALQEEKAEQS  207837

207838  NTANEGKTQPGLEFDTEFMDMAIGQMNTFLFAGFDTTAATVAWLFRLLCQYPDVVAKLHD  208017

208018  EHDAVLGTNAWAAANVIREDPQLMNQLPYTLAILEESMRYHTNVGTMRRGEPGFFLVGPP  208197

208198  GSDPGFDGKKLPTEGFIVWDGTWAVHRDPEIWHRPDEFLPERFIITDREDPLFPPINGWR  208377

208378  SFVSGPRNCIGQHLLVLEVKLVMALVTRYFDVEVTWEKWDRAK  (2) 208506

208564  GTTNAKKAPTIWGDRCYQVGANALPRVKDSMPVHVRVRA*  208683

>AAIM01002228.1 Gibberella moniliformis 

CYP587B3

4962  MWLLGLQDDGASLLTRLLRFSGVILVALLVHAFRKGYRVRKKFQALKDQGI  (0) 5114

5167  PIMKHSMILGHLEVIGKLVSTLPSDAHGDYLMLKIQENWRELFPQCTKCPPVAYIDTWPF  5346

5347  TAPMVISLNAHVSAQFTQEHSLPKAYEQKHVLYPLTKNRDLASMEGPEWKVWRKRLSPAF  5526

5527  SIQNINSRLPDILEEVEDFANVLKSKAGKNGEWGEVFPLGDATANLTLDVIIRLFL  (2)5694

5762  NIRFHEQWGKSSPVCAALLDTISRMYFFVNPANFIQYCNPWRHFKLWQNYRTLVKSFTPV  5941

5942  LQERMNKLQQDRTAKGKTLVDLIVQALDAERAEQKGAGQDDKDQLNMELDADFLEMAIG  6118

6119  QINTFLFAGFDTSAATIAWLFRLLSEYPDVLAKLREEHDAVLGPNAWGVAGVIRENPQLL  6298

6299  NQLPYTLAVLRESMRYHTNVGSMRRGEPGFFLVGPPGSDPGFEGKKLPTEDFIVWDGTYA  6478

6479  IHRDPEIWHRAWEFLPERFLVTDPEDPLYPPPNGWRSFEAGPRVCIGQHLATLEMKLAMV  6658

6659  LVARCFDIECAWEEWDQIN(2) 6715

6779  GTTNSEKARPTVWDDRCYQVGTDSPPRVKDGMPVHVRTRGL*  6904

>AAJN01000219.1 Aspergillus terreus

CYP587B4

5121  MGLLSNFQNHDSSYLLLQSVTALLVTASAYGLYRGYQVRSMFQSLKKQGI  (0) 5002

4919  PLMPHSMIFGHLEVIGKLMSRIPSDAHGDYMMVLIQENWKELFPGCSKCPPVLYIDLWPF  4740

4739  APPMLISINPDTSAQCTQDYSLPKAYQQKRTLYPLTRNRDVSSMEGAEWKVWRKRLNPGF  4560

4559  SIQNITSRISDILEEVEVFVGVLEARAGNDGAWGEVFPLENATTNLAMDVILRFFL  (2)4392

4329  NKRFHQQTGPRSPITVALLDTISRMYFYVNIFNFLSYISPWRHFKLWLNYRTLFNSLSPF  4150

4149  LTERINEIQKNSQVTNKTLIDLLVKAMDEEKGTNGAAGDLSTNTDFLETAIGQI  3988

3987  TTFLFAGHDTTASTICWLFRLLEQHPDILSKLRAEHDAILGPDPSQAAAALRANPQLLNA  3808

3807  LTYTNAVLKESTRVHTNVGTMRRGEPGFFLTGPPGSGPECEGKQMPTDGFVVWDGNFAIH  3628

3627  RSPDVWPRPNKFIPERFLVTDENDPLHPPKNAWRFFELGPRGCIGQHLAMVEIKLVMALV  3448

3447  VRRFDIECAWDEWDSKR (2) 3397

3356  NFKGPQNMVWGDRCYQVGGDSPPHVKDGMPVHVRVR  3236

add CYP534C2

>AAGI01000245.1 Phaeosphaeria nodorum SN15 

CYP590A2 52% to 590A1 Magnaporthe grisea

128907  MGLLLIGIVAILLIWIMSHLRIFIRNYNAARATGLPIIICPYDPDS  (0)

        VVFTFISEPLRPLLKPILPASIFAVFDATCWGWEFHDK  129266

129267  GAAHEKFGDAFIMVTTGHNRLVCADPAMSQSVLARRKDFHHPELSKKTMGVLGPNLVT  (0) 129440

        SRDESWSRQRRIIAPTFNERISLDV  129626

129627  WKEGVQQASALVDHVLSSSTLSQSMTLSTSPAADKSSDSLPGLRAIAINVLTRVAYGRHT  129806

129807  PFSIASSYRDATKALTYVDGIALVVDLLLVAAFIPAGILRLPFMPQLSKKLGQAMVKLPD  129986

129987  LTVDMLDQERKRISSADSKEFQNTIMTTLVRLSDQGREQDDDQGSSGK  130130

130131  SVATGGNKQYLTEEEIAGNLFIFTAAGFDTTSNTMSYAICLLAAYPEWQAWIQAEIDVVL  130310

130311  GAGDHEQISLEDYTAIFPKLTRCLAVMFETLRVYPAVSLLIRTVETNQTIFPSSSKS  130481

130482  DSFILQAPCAVHVNIMALHTSRSTWGADTLDFKPARWFPEGQDSMYVPPRGTFMP  130646

130647  WSSGPRNCPGQKMSQVEFVSVVMTLFGKCSVEPVAEKGQTVKQARERLLGLLQDSQPVLT  130826

130827  LQINKPREVKLKWTRR*  130877

>fgenesh1_pg.scaffold_19000057

CYP596B1

Necha1/scaffold_19:141600-144731

43% to 596A1

40% to 68A1, 38% to 68J1, 41% to 68B1, 41% to 68D1, 39% to 68L1

may be in CYP596 or CYP68 families make a tree to check

delete first two exons from model and add cyan 

MLLSTMFDFFQRSPSGETNTLSLYLQTLLLGVVSWLAFFYFSKPKYYSGFPIVSSEAKGTPATRWFLEGYQMV

LRGLKTVSGPFQVMTGTGPILVLPNNYANEVR

NNPHLSFNRFFDKDFFVKYPGFEAYKTGYQDGTFIQEVVRTKLTQSLGLVTDDLVDEMTASAHDLIGEDK

EFKAVTLKEVISLMVARLSSRVFLGKNLARNDRWLHIAMHYTHDSYSAAAELRQWPFFLRPFVYWFLPLC

RKLRQEVKDADALIMPEVNRRKEAVLKAQASGEKPPRTSDTIGWMFEISRGRDVNYVYGQLFLSFAAIHT

TTETITGCVLDISSYPEIVQPLREEIISVIGEHGWAKTSLYKLKLMDSFMKESQRRHYMGM (1)
TSIHRHADEDIKLSDGNVIRKGSRMCVTAEPFIDPKVYPEPEKYDVYRFLNLRSQPGQENAHQFVTTSPQHMLFGHGTH

ACPGRFFASNEMKIALCHLILKYDWKLCDGQTERPKNLQVDAGFLTDPTVKVMVRRREAEIDLDVGIAEE*

>e_gw1.13.286.1

CYP602B2

Necha1/scaffold_13:161330-162748

78% to 602B1 small gap after GNIT (5aa) check Fusarium graminaearum  seq for error.

This gene model is short, add cyan seq for first exon

MENVSSLLASPISVDVQLPQVVTGGKRASYYITIAIVLLAVWLIRSRRKPLELEFPFYKA

PKTKWIFDAETLIKDSYTK

FRDRVYQIKATEGVQVLVPARLVGELKVLPEDVLSATEAVSD (0)
ALQTKYTKFTPGHNGDMLALLVRTKLTQ

NLTRVMPQLKQELEYILATEFPACEDWTPVKWQPFGLRAVARMSGRAFVGPSISRDEKWMNTTINFAIHV

FTACVKLQLFPEWARPIGQHFVSELGQIRNDIKTAKEMLLPILEERLRDMDMPGSEDAPDDMIQWLIEGL

PEEEKADVTVQAELQLILAAASIHSTNNLLCECLCDLAAYPEVQDELREEAYRILEVEKGWEKKENMAKL

KKMDSFMREVQRLRGNI (1)
TSFIRKVMKPISLSDGTQLPPGTKVLAPQAGISVDERYFPNPERFDALRFYNL

RQESDEASNRWQFTSLNDTNINFGAGKHACPGRFFAGNEIKLVLAHLLINYDIRLKKGEDRPMPMAMVMT

KAPSPDAELEFRRRSLAV*

>e_gw1.5.226.1

CYP616A2

Necha1/scaffold_5:198240-199706

72% to 616A1, no introns

This gene model seems correct
MLGFAAFNIFVYPFYVSPLRRLPGPTDNTFFLGQTTKFLQVAWFPELFCEWSRAYPEAPFIRYLNLANSE

TLFANTIEAYKEILQTKSGMFVKPDFARKFVHEIVGDGLPFIEGKLHRQRRAAISRPLSTPRLKAFFPIV

RNKAEQLAQVLSEQRNSVGNVQVETNIWKAVLDVIGLETFGLDLNHLEGDQSPLFKAFTNMMQPSLIGHI

VNYLNSLAPIRQFLPIEECRELVQSCTRAREFIIGMIAIRRRTLEKGHVEETQEPDALQCLLDYSDPSWD

DNSIVEYILNLLVLGHDTTACSITWALHELSRRPECQQRLRSEIISFDKTCPSPDFGDIDKLPYLHNFVR

EVLRLYCAVAMAPRQATQDVKIAGVMLPKGTVVQLSPAVMNTNPSIWGPTAQTFDPDRWDNLEETAASAY

AFETFHNGPRMCIGKQLSMLEMKVILAEMVRRFRIEKPLGFEERPVEVAAPTFTLRPKEKLVLRLVEL*

>e_gw1.2.235.1

CYP617A2

Necha1/scaffold_2:1188558-1190265

73% to 617A1

This gene model seems correct
MGLPWENITGGAATVTLALSWVQNDWSRLLLLKHFTGLWTVGFVFWVVWAIWIYPLLVSPLRHLPEPSNN

HWLLGQAKRIFAEPSGIPMREW (2)
VSEIPNDGIIRYRGLLNQERILVCSAKALAEVLVTNNYAFEKPSYLQQ

SIGRILGIGVLFAEGDEHRVQRRNLTPAFAFRHIKDMYPIFWRKAKEVTQAMTTEVGGRDEVELEVSSWA

SRATLDIIGVAGMGRDFGAIQDPESVLARTYRKIIKPSRAAQILGLISIFIPLQIVTKLPFRRNQTINAA

ADEIRAVCRDLIQEKKAKLANKEQPDIDILSVAIESGGFTDENLVDQLMTFLAAGHETTASAMTWAVYML

SRYPEVQSRLREEVRERLPSVDSDSDITSLDIDRMPYLTAVCSEVLRYYSPVPLTMRDAAHDTTILGHPV

RKGTRIVIVPWATHFDQHLWGPDADRFDPERWLPSGPEGGAADRNAASGGATSNYAFLPFLHGPRSCIGQ

SFAKAEFAALLAAWVGRFEFALANPEEADESKVEIRGGVTARPSKGMHVKVKVMGGF*

>fgenesh1_pg.scaffold_21000071 

Necha1/scaffold_21:299839-300774

CYP617-un1 pseudogene possibly derived from CYP617A2

37% to 617A2 mid region aa167-258, 33% to 617C1

36% to AP007157.1e Aspergillus oryzae

LAAEGEEHGRQCRTLVPDFSTRPIKALS

PIFSEKSLLLADPWQDGMKGKKLAAKPFEVLEWLSRATLGIIVKAGLGYDIDSLEHLETPIRIAYQ LMFS

>e_gw1.35.9.1

CYP618A2

Necha1/scaffold_35:311438-313183

63% to 618A1

This gene model seems correct
MFNTHHLPKALVWTVIIVLVGGILQKIIKAVIQPRFSRLRHLPGPQ (0)
NNQFLVGQALRLLRTPGPNDLFLQ

WMRRWPEAPFIRCLSWLNSEMLLVNNLEACREVLQTNAYSFVKPAFFHTLVGEFLGVGLLFSVGDEHKRLRRIVA (1)
GPLSRPSVRRLMPVFVNESNALNRKIADAIKEHDQGGME (1)
IETFFTRASLNIIGVSLLGKELHSFRSPSSPLTFEQCYSNILTQPIAGQLISFINPFIPLRWLPVKANIDFVRAK

AALKTMMTELIEQRTDEVLAARGGQSDFVLSDDLLTRMIEASFGEDTRLSKQELIDI (0)
TMQVIAAGHETTASALTWITYALATHQDVQNRLR

EELSGIEVTSSAAKAIDDLPYLNNVIREALRVYSPTLMAPWEASENMVIAGVEIPKGTMIQTVPAMVQMN

PSIWGDDAEAFVPERWDTLTGDASSPFSIEVFLNGPRMCPGKALALLEIKVLLMAMIKEFQLEMVDTEME

VRNPSLTLKPKDGLHVRVRRV*

>CYP619B1An AACD01000084 revised
MNSLPLLLAAASVGFLYVILTKGRREKGLPP (1)

GPPTLPFLGNLHQIPVKGSYLKFTEWASQYGGLYSLKLGTGTAIVITDPRLVKEVID

RKSSKYSNRPESFVAHTITGGSHLLVMQYGPLWRTMRKLVHQHFMETAVE

KSHIHVQNAGAVQMLRDFCVRPDLHMLHPKRYSNSIIMSLVYGVRTPSVH

TAHMTQLYEMMVRILSL

PFLCTQGMPTDRAFVLFQENW

SKVMEPGNTPPV

DIYSFLHYIPQKLFGNWLSRAKEVRDEMCQLYGQYLDLVVSRRKKIGSTG

SFMDTVLDQNEKLGLTRHQLYFLGGVLMEGGSDTSSSIILAFIHAMTKWP

QVLKKAQAEIGNVIGEDRMPAWSDYGSLPYVAATVKEAMRWRPAVPLAFP

HAAAEDDWIDGHFIPKSSTIIVNGWGMHHNEARFGNPSVFDPDHYKGQTA

LAPELANASDYTTRDHYGYGTGRRICPGIHVAERNLFLAISKLIWAFSIE

PGVDESGKVIEPDLDPRTGYSEGFLVCANDFPCRIMPRSEAKRESIMREY

QRAQEEVFSRFESPSS*

>CYP619B2An AACD01000105 revised

MNSLPLLLAAAFVGFLYVFLTKGRREKGLPS (1)
GPPTLPILGNLHQIPVKGSYLK (2)
FTEWASQYGGLYSLKLGTGTAIVIT

DPRLVKEVIDRKSSKYSNRPDSFVAHTITGGSHLLVMQYGPLWRTMRKLV

HQHFMETAVEKSHIHVQNAEAVQMLRDFCVRPDQHMLHPKRYSNSIIMSL

VYGVRTPSVHTAHMTQLYEMMGCRLTMRPSSFQERWSKVMEPGNTPPVDI

YSFLHYIPQKVFGNWLSRAKGVRDEMCQLYGQYLDLVDSRRKKVGSTGSF

MDTVLDQNEKLGLTRHQLYFLGGVLMEGGSDTSSSIILAFIHAMTKWPQV

LKKAQAEIDSVVGEDRTPVWSDYGSLPYVAATVKEAMRWRPAVPLAFPHA

AAEDDWVDGHFIPKGSTVIISGWGMHHNEARFGNPSVFDPDHYKGQTALA

PELANASDYTARDHYGYGTGRRICPGIHVAERNLFLAISKLIWAFSIEPG

VDESGKLIEPDLHPTTGYSEGFLVCANDFPCRIMPRSERRRETIMKEYQR

AQEEVFSRFENISS*

>fgenesh1_pg.scaffold_19000072

CYP620B2

Necha1/scaffold_19:183528-185225

56% to 620B1 Fusarium graminearum, 44% to fgenesh1_pg.scaffold_24000005

This gene model seems correct DRN 2/6/06

MFLALLQVFLVLVGIVVWRLSVRWKAPRDLPPGPKPLPLVGNIFDLPLPGVPEYQHWIKFKDTYGPLSSV

TVLGTNMILVHSQEVLQDLIVKRSTKTSSRPKQHFAGELCGFDALTPSLPYNATHRLHRKFMHQQMGTRL

ICERFWHVQDVESRRFLLRVLNDPSNIISHIKT (2)
EASAIILRITYGYSIEPHKVDPLVTLIEHMMGNFSDA

LVPLTWSVDLFPFLKHLPTGFPGASFKKIAQEWRERARMAADIPYSFVLRQIANGNPTSSYVSSLVTEYS

KNPENSWKPTDSEVEIIKNSAAIIYGGGADTTVSTLSGFVLAMLLFPEVQRKAQEELDRVVGSDRLPEFE

DREKLPYVNALIKETLRWLPVVPVGTTHVTEEEMFHSGYRIPKGSFLLPSIWWFLHDPAVYPKPEAFDPE

RFLEPRNEPDPANHAFGYGRRICPGRYLADDSLFLTISRLLATFEINKAVDEKGNEINVEVEVTAGLISH

PNTFPYGIKPRSVRHVEMIRSTESEYPWEEPDVRHLEQDHLQYLHVN*

>CYP620C2
DR662816.1 EST Gibberella moniliformis

AAIM01003167.1 50% to 620D1, 51% to 620B1, 54% to 620B2

2136 MLSAVLILVGVALTILYIRTKPRKNLPPGPKPLPILGNVKDMPDGTIPEYQHWIKFK 2306

2307 DLYGSISHVSVLGQSLIILHDRQAANAILEKTSTKTSGRPQFVFGNEMCGYNQILPFKPY 2486

2487 GKLLKQHRKLVHQQLGTKTAASRFRDVLDVESRRLLLRILETPEKLFEHIQT (2) 2642

2695 EASAIILKMTYGYSLEPRKPDPLALLIEQMMHNFSLAFVPMSWPVDVLPILRYLPESLPGM 2877

2878 SFKRIAREWNANMRMVVDVPYTFVKRQIAKQSNRPSYVSSLIKQHDDDMDEETDAAIKQT 3057

AAVMYAGGSDTTVSAICGFVLAMLLFPEVQRKAQQEIDSVVGTERLPQFEDRDNLPYVDALTKESL

RWIPVAPMGAVHTADEDIHYKDFVIPKGASLLPATWWFLHDPEIYSDPTSFDPDRYLEPR

NEPHPNFASFGFGRRVCPGRFLADESLFISISRLLAAFEIKKAVDGRGNEIEPQISVTPG

LISHIRDFPYDIEPRSEKYAAMMRQVEDDHPWEQADATFLNMDGSLESEKV*

>CYP620C1Fg AACM01000001.1 revised 

MLLIIVVLVGTLIYFLSFHNKKRHGLPPGPKPLPIIGNIKD
MPPKGVAAFRHWLKHKDTYGPVSSVSVLGQPLILIHDREAAHYLFDKSSG

KSSGRPSANFGGRLCGFDQILSLQQYGDTFKRHRKLVHRQMGTRAGAAKF

RQIQDVESHRFLLRSLDNPGNLMEHIRK (2)
EAGGVILKATYGYSIEPHKPDPLVHLVEFMVEGISIVVVPMKFVVDFLPWLEYI

PECLPGMSFKARARRWRTILNNTIEAPYQFVRQQMAKGIQFESYVSSLLT

QEKLKGGNDTLDETYEADIKRTAAIMYAGGADTTVSTIQSFVLAMMVYPE

VLKKAQAEIDNVIGPDRLPGFEDRENLPYINSMVKESLRWMPAVPMGAAH

KADDDIYYGDLCIPKGSFLLPNVWWFLHNPETYQDPERYDPDRYLEPRNE

PDPDSNCWGYGRRICPGRLLADESIFIVIARVVAAFDIEKDVDEQGNTIE

PKVEFTTEGALSRPVDYPYRIKPRNAKCVDLIRAVEKEHPWDKGDASLLQ

QDMVVL*

>AP007164.1b Aspergillus oryzae  CYP64 like

CYP620E2

second P450 of six on this accession

seq assembly modified at cyan region

CDS             complement(join(1111497..1111884,1111943..1112214,

1112271..1112515,1112568..1112719,1112780..1112971,1113193..1113425))

53% to CYP620e3

MASLHLASIAIGVLTAYLLTKLLTFKKPPAPLPPGPPPKPIIGN

LKDLPQNGERDWEHWLKHKELY (1)

GPISSITVLGQTFIILNDQKLAVELLEQRSKWHSDRPKMFFAAEM (2)

SGCGGILGLIPYSDRSRAIRKAMN

KEIGSKVAVSRFNALQEAETRRFLLRVLEAPEELRNHIRTEAGAVVLKLAYGYTVEPH

KQDPLVDLADVSMYYFSLVCRYGAWVVDVFPSLRFLPSWFPGTEFKRIGQRSKEAFDN

FGGKPYNFVKHQMSQGTHHPSYLSSILESEEIEPGSEKEYVTKWSAASIYAGGADTTV

STMASFFLAMALYPEAQRKAQEEIDRVVGNSRLPTFADRDNLPYINATVKEVLRWHPV

VPNNLPHLSTHDDMCQGYFIPKGSIVISNIWGFAHDPDVFHDPMTFKPERYLGDNPEP

DSHRISFGFGRRICPGRVMADAAIYLNIAQSLAAFNIGKKVVDGKEVEPRVEFQAALI

SHPEPYDVSIKPRSSVHEELIRAVEEEYPWEKSHADELVNIKV

>fgenesh1_pg.scaffold_24000005

CYP620E3

Necha1/scaffold_24:11514-13534

51% to 620E1, 43% to 620A1 Fusarium graminearum 

43% to CYP64A1 Aspergillus flavus

48% to CYP5037B1   Lentinula edodes (Shiitake mushroom) [overlap of families]

Note wrong first exon MNGARPRRLHRCS.  

Extend second exon back to make correct N-term

MTGLSALILGSAIGVVIVVILKRSFSTA

NGNPPLPPGPNGLPLAGNLNDLPRPGVLEAHHWLKHKGLY (1)
GPISSVTVMGQTLVIINDAQVAFELLEKRSVKHSSRPRQIFVGEM (2)
LGWENS  LGLSQYNDRFRTYRKNMSRIIGSKTAAAQHNTLQEAEVGHFLLHVLDNPEDVVNQIRK (2)
EAGAVILKIAYGYTAEPFKEDVLVNMAGDAMDKFALAGVPGAFMVDMMPF (1)
LRYLPDWVPGTGWKRTARQWAAELHNVTEKPYAFVKHQIA

QGKDDNSFLARLLETGDSTPEEKFTNKWSAMSLYTAGAGT (0)
TVSALACFFLAMSISPDVQRKAQEEIGRVIGKDRLPTLADRPNL

PYIDAIVKEVLRWHPVAPMGLPHTSTADDVCEGYFIPKGSMLFANVW (2)
HFTHDPKVYDEPMSFKPERFLPDDGSEVAPDPYTFVFGFGRRICPGRILADNALYVNIA

QSLAVFDITRGDPVAQPEIRFTPGVVSHPEPFKATIKPRSPHHEK*

>e_gw1.5.1476.1

CYP621A2

Necha1/scaffold_5:782235-784633

66% to 621A1 , 79% to AAIM01001458  Gibberella moniliformis
yellow region is too long from PKG motif to PERF (PDRY) motif 

(about 25 amino acids expected)

The R in RTVVYAN is coded by AGG (phase 2)  The TVVYAN seq starts the beginning of 

conserved sequence.  The only way to join with FIPKG (ggt phase 1) is to infer a micro exon. The sequence AGGGT exists in both this seq and the 

closely related sequence of AAIM01001458.1 Gibberella moniliformis.

This could code for one nucleotide and correct the phase.

This sounds impossible, but the two sequences are both out of phase and a joint at this location is highly probable based on conservation of seq and length.

I predict the yellow region is not part of the protein seq.

Green is extra seq in Nectria, missing in G. moniliformis

MEFTTAKALIELAIVLAVMWFALVHRRTQPTLPLPPGPPAEFLLGHTRLIPKENTAATYARWSREY (1)
DSDIIHVKSLGRSIVVLNSVEAARDVLEKKGANFCDRPRFTLLEV  (2)
MGWGKTLTFLPYGRRWQMHRRLLQTSFSNTNVRQWHKLQITEARRTVRNMMGKPSSWETSLRRLAVAIVL

QVSYGTEVPKDDDPYIQIANNAMYATGNGGAPANSIVDLIPL (1)
ARHLPDWIVRDWSLRFARQWRWAIQKLHDVPFAAAQSEH (0)
KLTFDKDGCSDNKSLAHELLRQYRRNEENGQEQEWSLDDIKGAAGAVFIAGADT (0)
TWATCVIFILNMVLHPEIQEKARSQLDSVIGPDRLPNFSDRASLPYIEHIVQEIYR (2)
WSPLAPL (1)
GIPHKSLQDDVYQGMFIPKG (1)

VPALHRLRGTWESLISSR

TVVYANAHAMAHDERIYRAPHDFNPDRYEPLVNGGAGEPFPVGNFGFGRR (2)
VCVGRFLADNSVWIMVATMLATLEFRKKMGPDGSPIEPRVQFTNGGTC (2)
HPEHFECDIRPRSHKAAELIGANHD*

>AAIM01001458  Gibberella moniliformis 79% to e_gw1.5.1476.1
CYP621A3

5016 MIEHYLSQALIGLTLAIATVLLFALAHWRSRPTLPLPPGPPSEFLLGHSRVIPKENAAAVYAKWSKEY 5219

5279 DSDIIHVRSLGRSTVVLNSADVARDILDKKGANFCDRPRFTLLEV 5413

5490 MGWGKTLTFLPFGQRWQMHRKFLQTSFSNTNVRRWHTLQITEARRTIQNILKKPETWETS 5669

5670 LRRLAVAIVLQVSYGTQVLEDDDPYIQIANDAMYATGNGGVPANSIVDLVPF 5825

5889 VRYLPDCIVRDWSLRFARQWRWAIKKLHDVPFAAAQAEN (0) 6005

6132 LLREYKDKESRGQEQQWSLDDIKGAAGAVFIAGTDT 6239

6294 TWATCVIFILNMVLHPEIQEKAQQELDAVIGSDRLPDFSDRPALVYIEHIVQEIYR 6461

6522 WSPLAPL 6542

6601 GIPHKSLHDDIYKGMLIPK (1)6657 Ggt

6714 agGgt 6718

6775 (?) LISAR 6789 agG
6790 TVVYANAYAIAHDERVYKNPHNFNPDRYEAGEPFPVGNFGFGRR (2) 6921

6995 VCVGRFLADNSVWIMVATMLSVLRFCKKMSSDGKPIEPRVQFTNGGTC(2)7135

7273 HPEHFDCVIRPRSLATEALVNSD* 7344

compare to BP099614 Chaetomium cDNA library Chaetomium globosum cDNA clone 

Query  2    SPLAPLGIPHKSLQDDVYQGMFIPKGTVVYANAHAMAHDERIYRAPHDFNPDRY

            +PL+ LGIPH S+ DDVY GMFIPKGTVVY N  AM HDE +Y  P  F P+RY

Sbjct  66   NPLSSLGIPHASVSDDVYNGMFIPKGTVVYPNVWAMCHDESVYVEPSRFWPERY

>e_gw1.12.604.1

CYP623B3

Necha1/scaffold_12:172258-173956

60% to 623B1, 623B1 is too short at yellow, 623A1 has this region 

This gene model seems correct
MAPLLLDQLPSLTSPLGIVLAGSVTIFVLYLVENLIHVPYPPGIPLIREPEGARRFSLRTRYAYLTDCQALFREAYHD (0)
YIKKGKPVVIPGFGFRKEVILPQSSMKWVLSQPEEVLDVTKAFAEVNQVKWSLGHEKIAVDA

WQGMLVKSDLNRVLENIVNAMNNELKIVFDEQFGKDTENWKEIDLRSTIQIIVAQAASRFTLGLPL (1)
CRNKDYLKTSLKINDLLILNAGLTGGLPLVLQPIVGTLLSIPTGIQFRKLKKWFVPVWKGRMEVDPSLPEPQDH

LQMMLRYGQRERPDEINDMDVMTGRLIAHNFGSMHQTQIQVTNLILNVLGSDAEFNTIAILRDEIDRILG

PDEDAQWTKAFVNQMTRADSLCRETLRLGAFGGRANFRKVMTSGFTTEDGIPLPKGLVISFLGQPAQTDD

ETMEDPLKFDPFRFSRMRELAASRDEKVPLVSMVSTSPEFLPFGHGKHACPGRFLIDFELKMILAYMLRN

YDVAFPEEYEGKRPPNVWMAEAVVPPEGVRIRIKRRTRQSSN*

>CYP624A1Fg AACM01000117.1 Gibberella zeae PH-1 revised

probable pseudogene with stop codon and frameshift

30% to 678A1
MISDYLQLPKGYEIPILFLTPILLNFVGTILYNVFFHPLAAVPGPLACKV

CRAWLYLAERGGDGANTVAALHKRY (1)

GPLVRIGPNEVSIKDREAFVTINQK

GADF*K

DPAFYDAFSSNHGNLFTFSNVDEYS

KRKRLMSPSFSRASTEKHDAIVHATITPLVEEVALSVRKGESIDLYSVMR

RFAIKSIISFCYGNNSISPDYFESVIPKLFQVLDESPKDLLVLQHFPLLR

KSLTHLATVFPQLFPESIKFLQMVGMELLSSSRKSSSATQPGLFKEMQTL

LKVKDQSLTDDELIAESSTMFFAGTDTTATTVSVALWHLIHQPDDYARLQ

DELRTIMPDVNSGPSLRELESLPFLEACIKESLRLACPVRGRLPRIFPPE

GLEVNGFRIPARTVVSSCISYMTYDEEVFPEPWKFRPGRWLQDNSKDLDG

FLYPFSRGTRSCIGQSLSLAEQRVAISQMVRRFSPRKGMQFREIVGKELF

QTWVNTEKVNQVPVGDDSTR*

>fgenesh1_pg.scaffold_58000026

CYP626A2

Necha1/scaffold_58:57207-58707

59% to 626A1 Fusarium graminearum

This gene model seems correct
MSATVILTIVVLALIFLFKILFDYSQSSVSSLPGPWYTRFTDIPFLYARLVGTSRHYLQRLHKIHGSVVR

VGPKDVSINSIDGYYKIHGVGSHCTKTPVFDKIRFSHSPMLFTMRDPQAHAQRKRILGRSLTAVRADQET

TIRRLVELAISQIKTEAEDGRVDVYKWWRCLAVDVMTEMAFGQSFDLLESGGQDSPVSKALEKVNMKVML

QAILPEALMSPLRWSPITWVRDVVCCTEVMFGHVMAALGELRHSPKCATTMLGRILSEDNIKSRRAALDD

DEMGSEAAMMIVAGSDSTAATLTYAVWEVLRHPVLRQQVEDEVAALPLGFTAKEVEALPLLSNVLEEVLR

LYNPTGAPVERSVPPGGISVDGWDIPGGTTVYTQSWLLSRLEGVFPQPEK (2)
FDANRFANPSPELKRAHVPF

SIGSRSCLGMNLARMEIRLALALFFRECRGARLHHSMTDDMMTQVGEFFIVPKAGRCDISVP*

>CYP627A2  Fusarium sporotrichioides 

          GenEMBL AY226098

          Brown,D.W., Proctor,R.H., Dyer,R.B. and Plattner,R.D.

          Characterization of a fusarium 2-gene cluster involved in

          trichothecene C-8 modification

          J. Agric. Food Chem. 51 (27), 7936-7944 (2003)

          gene="P450B"

          94% to CYP627A1

MWSSKPLHDNLAQVASSFPPEVSETLSNLTLTQGFLAFLVLFII

VPRVFELLRNIFSPVSRIPGPLINKLSPWPLEIATFKGKSHLFARALHQKYGPIVVLA

PNMISVGDANEIKRIIQNEDWVKSEAIYGNFRQDPHRPTLLAFTEKKAYSRRKRMLSS

MFGIRYIRSLEPLMKSCVDAGVAHLDKLCENSNNSTVINLQHFIHGLAIDTIGATTFG

GSFNVVENGSHPLPSRLKAGMKISAVMQLISWIKYIPFLPKRDPYIEEFTFKIVDKRR

KESGDVKHQDLLQHLVDVSDDSPGSEFRTSDVQDESVILLAAGSETTANAELFTIMQL

LKHPHVMKKLVEEVDKWYPPSEPDRETECAYSQAGMTYLQACIDETMRLIPGQATGSP

RDASKQETVLGYGIPKGTTVFPNTQEAHLDSDNWKNPDKFVPERWLDIYSQNQTSSVP

YWPFSAGSRVCVGKHFAFQEMHISLTTLLRKFSFEYVPGQDETTVFRIAQQLQANSYD

VKVKRRSV
>e_gw1.8.77.1

CYP627A3

Necha1/scaffold_8:382363-383945

69% to 627A1, add N-term cyan seq. to more closely match the length of 627A1

MASQPSPIVGRLKLPESMPSLVSLEELTATKVLVTFLTIVIIVPRVFT (0)
VIKNAFSPISSIPGPLLNKLSPWPLTIATIKGTS (2)
HHFARSLHEKYGPIVVLAPGMIAVADTKEIKRIIQTEDWTKSEAIYGNFRQDPQRPTLLAYTDKKAYSKRKRMLS

SMFGIKYIRSMEPIMMTCVEAAVRQLNKFCDEGSQGAAVVDMQHLIHSLAIDVIGITTFGGSLHVVDNGS

HPLPSRLKAGLRIAGLMQLIPWIRFIPFLPTRDPYVDKFTYDIVDGRRQELESSQHSDLLQKLVEASDDS

PGSDFRTSDVQDESVVMLTAGSETTANAELFTLMMLLKNPEVMNKLVDEVDQWYPPSEPDRQTDCGYSQA

GMAYLQACIDETMRLVPGQATGSPRETSKDDVVLGYRIPAGTTVFPNTQESHMQDAHWEEPQKFVPERWL

EAQAANMPYWPFSAGSRVCIGKHFAFQEMHLTLVTLLRKFKFEYVDGQDESTVFRVAQQLKAESYRMKVSKR*

>e_gw1.35.73.1

CYP628A2

Necha1/scaffold_35:40906-42850

53% to 628A1 F.gram. GKMILTMLL seems long

gc boundary at FNAKggc at intron 2

MDLLDPFKSYCVVFLVGVLLHVVFFCRGEWDIYTNKIVVAWVGTLAASTFLIAESAEYESDSHSEAFTIA

LKHCSTLAAGTICSILIYRAAFHRLNVFPGPFKARLSNLYVTALGLKKRHLYKEVQELHRKYGDIVRI(1)
GPSEISINSSEALHALHSNNTPCIKGPWYNIIYPMVSLLADRNKKSHTERRKTWDKAFNAK (1)
ALRDYETRVVQYVGLLLHQLEKMEGQPFNAKLWIHYYTFDIMGDLAFGQSFGMLRDGLKHYYMKLGDENMSL

IGAFSRLIWLFPLFKAIPGVNYTHLKFQRWLREQVDRRRKASEFRL (0)
PPVSDVFSWILEDYESKDQPTKQDFLNLHGDAHLIVVAGS (2)
DTTAVTTTSLFYELSQRLDICSQLQEEIDEYKKEHKKSDYASLSHLKLLQACID

ETLRLHPVVPSGLQRMTPPEGLQIGDTFIPGDTIVQVPSYTLQR (1) 

DERVFLRPNEFLPERWTSQPDLVKDASAFAPFSM (1)
GRNSCVGKQLGLMEIRYVTTEILSRYDIQFAPGNDPKAYLENKMDVFTAAVPDLNLVFTPRI*

>CYP628B1 AAIM01002625.1 Gibberella moniliformis 7600

47% to 628A1

same contig as CYP5055A2 about 16kb apart 

7029  MITLSNIQLESLSALCCVALCGVATHLAIFRIGEWDVAVHRIIASFSLIYASIFGLLAYYGDFERQ 

6851  SLLNAWYIASELLAAFIAGLYGSMVLYRFFFHPLRQFPGPTFAPLSALCAISMSMKKFHM  6672

6671  FLEVQKLHKTYGDFIRL (1) 6618

6558  GPSEISVASPSAVATIYQNSSPCKKGPWYNVFVPTISLHATRDRQEHTLRRKVWDRGL SAK (1) 6376

      AMRDYEPRIEKYTGLLMNQLQQRCGRPVDITDWCGFYGF  6205

6204  DVMGDLAFGKSFNMLNDGVKHYYMELTQMSTLWGSPIGRASWLYLLVKDIPILNRQIVQFLK 6019

6018  WLRKHVDQRTK (0) 5986

5933  NEPHLPDLFSWLLGAYKEQSVHTKQDDLNLLGDAHLIVVAGS (2)

5756  DTTSTTMTCALFELARHPQVYQKLQNEVDEFMKQGDSPHSHSALAKLKYLQAIIDETMRL 5577

5576  YPAIPSGLQRITPPQGLQIDGTFIPGNTIIQTPTYTLNR (1)

      DERCFVRPNDFIPERWTTQPDLVRDASAFAPFSI (1)

      GRYSCAGKQLGLLE 5217

5216  VRHVLAQIASKFNIRLAPNQTVEAFQEGLADGFTLLCPKLEMVFEARVS* 5067
>e_gw1.26.42.1

CYP630A2

Necha1/scaffold_26:302810-304387

59% to 630A1 no introns

This gene model seems correct
MLGYIALGVVLALAFAYLIVKPIVVYFLDPKGLRKYPNYALLSGITDFRHCYTSSQGFRSRSLYE

AHKNTGEPILRIGPNSLSFGDTRAVKAIYGHNTKCIKDDNYNVLSGSHRHLFDVVDKPDHSRKRRLLSAA

FAIKNLEKWEYKVAYTAKRLFEAFDKKCTAPLKGSIPDPQDVNLDFSHWVNLWTTEAICYITLSAKMDLL

DTGTDEVPAEKRDGTRYRGRYRDARDQNALAQAVWVWDYNLWPWVKWLTKTIPGKYQKMWDAAKAWDDIY

YHQAAERLRRFEAGEELDDFFSCLMEDKTGSPNNLEWGEIVSEIGAIINAGSDTTAIALTQTLELLIKHP

QHLQHLRQELDSVLEPDEAIAPYDKVKDLPFLKACIDESLRVIPPTSAGLPRRTPSEGAQILDQWIPGDT

SVNMTIYATHRDPKVFPDPETYNPMRWMDPNERRRMEPLFIPFSAGARGCIGRNISYLEQIVVLASLVHR

YDFALPSPDFEMQRVEAFNIICGQLPIKIWRRKIE*

>AP007164.1a Aspergillus oryzae 

CYP630A3

CDS complement(738572..740134) no introns

First P450 of six on this accession

62% to 630A2

MPGIYVLAAAGALALGVGYVVILPIIHYFYDPKGFRKYPNFAPL

AGITDLPYCYLSSCGYRSKDLYEAHKNAPILRIGPNNLSFGRIGAVKDIYGHNTPCIK

DIKYAMTWGSHTHLFDVIDKADHAAKRKRMSSAFAIKNSERWEHKVANVTGRLVKALD

AHCTLPLLPGQTEPQAADVTLDYNKWINLFTIEAINLIALSSTLGLLEKGSDEVTAQR

KDGTTYPARYRKSQDSTAHAQSLFVWDYKYFHWLSRLSKLVPKYRQMWKDGEPWGDVI

YHQAVTRLQRYQSGEKLDDFFSSLMEDKAGHPNNLEWGEIVAEVGAIINAGADTTAIA

LTQVLDILIRHPKYLQRLREEVDSTLDADEVVAPYDKVKNLPFLRACLDEALRLIPPT

SAGLPRRTPPEGAQILNEWIPGDTSVSMTSYSAHRDPEIFPVPEEYNPDRWMDLDNRK

RMEPYFVPFSTGARGCLGRNITYLEQTVVLATLVHRYDFAVPANWKLGRFEAFNLIMG

EMPMKIWRREKA

>CYP630B1Fg AACM01000338.1 revised
MYAQLVTASTALCLVTYFILYPIFQYLRDAKGLRRYPNFHPLAGVTNLPF

VREAARGFRSKTLYEMHKTHPVIRTGPNSLSYGSVQAIKDIYGHGTKCTK

GEFYETLAGTHYHLADVVDKADHARKRRALSAAYALKNLENWEFKVADKA

ERFIRAADAACTLPLKRGFARPGPEDLKFDYRAFTNFFTLDAIADIGLSE

RLGFLDQGHDLVKGERMDGSIHHVNFRECLHSTARAQSILAWTEKWYNAN

VKLSKLFSKDFRKWWNLNEGWNDIVYHRATQRLERYNKGEKLPDFFQALM

DHSEANPPGLEWGEIVAEVSIMMNAGSDTTAIAMNNVMYWLLKNPSCMAK

LRQEVDSVLDPEEVVAPYDKVKHLPYLRACLDESLRITPPTTFGLPRRTP

PEGWNIMGDYVPGDTTVSISAYVAHRDPHIFPDPESYVPERWLGEKGKDL

QSYFISFSTGARGCI GRNISYLEQTVLLASVVHRYEWALPYAKWEPSRTE

AMNLAPGPMPLKVWRRDLGGDENDEKHG*

>e_gw1.1.300.1

CYP630B4

Necha1/scaffold_1:1594762-1596339

84% to CYP630B1 no introns

This gene model seems correct
MYAEAVVIFTAASLITYFILYPVIEYLRDAKGLRRYPKFHPLAGISNLPFVREAARGFRSKTLYEMHKEH

PVIRTGPNSLSYGSVQAIKDIYGHGTKCLKGEFYETLAGSHFHLADVVDKADHARKRRALSAAYALKNLE

NWEFKVADKTERFIRAADAACTLPLKKGFVRPDPTDLTFDYRAFTNFFTLDAIADIGLSERLGFLDQGHD

LVKAERMDGTIHEVNYRECLHSTARAQSILAWTEGWYNFNVELSKWISVDFRKWWHLNEGWNDIVYHRAT

QRLERYKKGERLPDFFQALMDHSDANPPGLEWGEIVAEVSIMMNAGSDTTAIAMNNVMYWLLKNPSCMAK

LREEVDSVLEPDEIVAPYDKVKHLPYLRACLDESLRITPPTTFGLPRRTPPEGWNILGDFIPSDTTVSIS

AYVTHRDPSIFPEPESYVPERWLGEQGKDLQPYFIAFSAGARGCIGRNISYLEQTVLLASVVHRYEWALP

YPEWEPERREAMNLSPGPMPLKVWRRELEVEEKQG*

>e_gw1.52.31.1

CYP630B5

Necha1/scaffold_52:135577-137148

65% to 630B1, no introns 

This gene model seems correct
MYAYLLLAAVAVFFVFTFVLHPLYAYLSDPKHLRRYPNFHPLSGITNIPFMVEATRGFRSKALREQHKKR

PVIRIGPNSLSYGTGRAIKDIYGHGSGCIKGELYEVLAGTHFHITDVIDKYEHQRKRKAVSAAFALKNME

NWEYKVADKTERFIRACDKACTPPLKKEMTRPNPEDLTFDYRSYTNFFSIDAIADIALSEHLHLLDKGTD

IVQAERMDGSKFQVNFRDCLHGTARAQSIIVWASQWFKFNKWFTRLVSPEFRRLWKLNDGWEALVYNRAT

ERLKRYQNGEKLSDIFQAFMEDRDGNPRGLEWGEIVAEVSILMNAGSDTTGIAMCNVMYWLLKHPDCMTR

LREEVDAVLDADEVVAPYDKVKHLPYLRACLDETLRISPSTSFGLPRRTPAEGAYILGDFIPGDTTVAIS

AYVAHRDEEIFPDPDKFIPDRWLGEKGKDLQPFFIAFSAGARGCIGRNISYLEQTVLLASVVHRYEFALP

HPDWEQTWLEALNAMPGKMPLKVWRRDLSNREV*

>e_gw1.20.309.1

CYP630B6

Necha1/scaffold_20:354486-356086

60% to 630B1 F. gram., 58% to e_gw1.52.31.1

This gene model seems correct
MYAVVVSVSFLSFLVYYFVLSPVWLYLRDPKGFRKYPAMNSLAGITDLGFMYEASKGFRTKRLTELHKKY

PVVRIGPNSLSFSGVQAIKASP (0)
EIYGHGTPCTKDHFYVVTGGSHTHLADVVNKADHARKRRVLSSAYAIK

NLEDWEYKVADKTERFIKACDAACTLPSKGSADPHPDELTFDYRKWTNFFTVEAIADIGLSEKLGFLDNG

SADCTAEKRDGTLYTANFVESLHNTAIAQSRLVWGYSWYKTNEYLARLLSKDFRRMLRLGDQFDDIVYHR

ATKRLARYRAGEKLDDFFQALMEDKNGRQNNQEWGEIVAEVSIMMNAGSDTTAIAMNNAMYHLLKHPDVL

KKLQEEVDSALDEEEEVAPFAKVKHLPYLRAVIDETLRITPSVTFNLPRRTPQGGCAIGDEFIPGETSVS

ISAWTAHRDEEVFPEPEEFRPERWLGEGAQELQRGFIAFSTGARGCIGRNISYLEQTVLLASVVHRYGMA

LPSKDWTPELDEGTNLLTKEMPVKVWRRRV*

>fgenesh1_pg.scaffold_50000029

CYP630B7

Necha1/scaffold_50:99287-100920

58% to 630B1, 60% to e_gw1.1.300.1

This gene model seems correct
MSVSVASLGTTPYAAALGVVAVIYFLIYPFVLYLRDSK (1)
GLRRFPNMSTFSGMSNLPFMILAHGGARSSAM

AKMHKTEPILRTGPNTLSFGSVKAIKGIYGHGTPCIKDESYVLTAGTHFHLADVIDKPDHARKRKVLSSA

YALKNLEEWEYKVADKVQRMMNHFEKCCTAPLSKGVKYPNPEDVNVDFRAWSNFFSLDAIADIGLSEKLG

LLDRGHDRVEAQEKNGTIFEANLRECLYPTARKQSLLLWSYDNYKLLDKISNIIPYYRRMSESSRGWDAI

VLRRANLRLQRYNAGEKLDDFFQALMEDKSGNPHNLEWGEVVAEINIMMNAGSVTTAIALANVLYQLLLN

PDKMETLRNEIDSVLEPDEMVAPYDKVKHLPYLRACLDESLRLWPPTPQSLARKTPPEGTTIMGQYIPGN

TTVGISALVAHRDETAYPEAEKYLPERFLGEKGKELQSSFITFSAGARGCIGRNISYLEQAVCLASIVHR

YDFALPAGFELKREETMNHILGEMPVKVWRRDLGEEE*

>fgenesh1_pg.scaffold_30000003 

CYP630B8P pseudogene

Necha1/scaffold_30:23907-24329

55% to fgenesh1_pg.scaffold_50000029 mid to heme, 52% to 630B1

add cyan region (seq missing after GLNVI)

RLERNRRMEKLDDTFQALTRHQTGTPHNLEWGQVVVEVNIMTNAGSVATAVALTNVFYRVIRTP

RARALLRKEPDAALEPDKVIALDDKAKHPPYLRACLHECPRLFPPTTHGLPRKTSPDGLNVI 

LGKKSKELQPWFITFSTGSRACIGRNISYPEQTVLIA

>e_gw1.19.274.1

CYP630C1

Necha1/scaffold_19:134969-136557

46% to 630B1, 630B1 has a deletion near heme signature

same gene as fgenesh1_pg.scaffold_19000054

This gene model seems correct
MESFIVFTTALFLLFIIEPFARYLWDPQNLRRFPSHNPLSSITNLGYIIERCRGFRSRNLHEAHKKHSVV

RIGPNSLSFSSPKAIRSIYGHSTNCIKGDMYAASAGPHDSLLDVIDKEAHARKRRYMSHALATRNLETWE

HKVADKVRTLVRQFDRICDGAASATNTKTGTLDFRKWTNLFTIEAIADIALSHKLGCLDRGDDQVTVTTA

DGNEKRVHYIKCLHAGKRATSTLVWANSWFRFLRTVLTLLPGWFRSQWLKGAQFDDMVHHLTRVRVERHQ

TGETLDDIVHCLIEDKNGELRGLDIGEIEAEVGVL (1)
LDAGSDTTAIALTHVMHSLLRHPNALQRLRDELKE

TLDVDNPVASYDQVKNLPYLRACLDESLRLLPPVSFGLNRKTGPGGLTIDGQWIDEGITVGVPAYTAHRN

PQLFPDPERYHPERWLEEMHKDAKASFIPFSAGARGCIGRNITYMEQMILIASLVQRYDFALPDDGWELD

HEEAFNLWPGPMPLSISKR*

>e_gw1.80.13.1

CYP632A2

Necha1/scaffold_80:8615-10329

70% to 632A1 F. gram.

This gene model seems correct
MQHLFPRSALFLLLHSKGSLVILLVGLLFFRVLYNLFFHPLRKIPGPFLARSSELWRAIRYFRGTWHDDV

LELHKTYGQVVRISPGEVSFTSPEAIKAIYGHGKNVSKAGTSPLLHSLPRNNMLMR (2)
FFATRDNKVHRSLR

SRVSSAYSMTSILGMEPQIQDVLDLNRRKLGELADGANYIAFDKMVNYFTFDVVGQLALGGKIGFLQQGK

DVDGIIQSVSDGFYLMGNMGIFPLQMLWINNPVSKWFTKTFGGDRLNAFDVFIDWLDKRVEERMTNGLLP

GQRRDLLQHFIEVKDAQGRQADKKEVMIEGVNILAAGADTTAIGILACLGYILTNPRSKTKLTQEIDNAY

QELNIDDERREISFKEAEKLPYLSAVILESIRLHPSIQYQLPRNVPLEGAHIGEYFLPCGTTCGASARAV

NCSREIFGSDAEEFRPERWIPRSPEDGERIKSEKSLLMT (0)
FGMGSRNCIGKHLATVELYKYIAQFFRYFDA

ELANKAKPWNTKTQWFAFQRGFLVAIKRREHLADVEGPVGNC*

>#fgenesh1_pg.scaffold_80000002 missing N-term

70% to 632A1 

Necha1/scaffold_80:9033-10329

MTISFFATRDNKVHRSLRSRVSSAYSMTSILGMEPQIQDVLDLNRRKLGELADGANYIAFDKMVNYFTFD

VVGQLALGGKIGFLQQGKDVDGIIQSVSDGFYLMGNMGIFPLQMLWINNPVSKWFTKTFGGDRLNAFDVF

IDWLDKRVEERMTNGLLPGQRRDLLQHFIEVKDAQGRQADKKEVMIEGVNILAAGADTTAIGILACLGYI

LTNPRSKTKLTQEIDNAYQELNIDDERREISFKEAEKLPYLSAVILESIRLHPSIQYQLPRNVPLEGAHI

GEYFLPCGTTCGASARAVNCSREIFGSDAEEFRPERWIPRSPEDGERIKSEKSLLMTFGMGSRNCIGKHL

ATVELYKYIAQFFRYFDAELANKAKPWNTKTQWFAFQRGFLVAIKRREHLADVEGPVGNC*

>fgenesh1_pg.scaffold_48000021

CYP633A2

Necha1/scaffold_48:55055-56793

55% to 633A1

This gene model seems correct
MAQNVTTASNGFLSFVAEDVKQSPARYLTGLALLLSAIFLQKLSSPGRDEREPPFLKPSIPIIGHIIGMIKHHGGYFQILF (2)
DKTRARIGTLPILGGKLYIIFEPSMVQSAYRNKNLAFEPFAVEFAQRELAISNESARIV

RETNLVPDFFSVITKSMAGEYTHRMNANALKYVSKELEALGSNEPSKIPNMYLWVRDMMTIATTEALYGP

DNPIKGHPGLQEDLW (2)
TFEAGLTGILLNVFPSITARAAHYARARLQAALGKYYGAMKDQHEDAAQIVKSRA

GVLRSYGIQGAEVGTFELALLHVSTANTIPTLFWFMAQIYARPELVSRLRDEVVPAAQYGDDNEVTIDIT

TLDQKCPLLVSCYREAIRLSNQTVGNRRVMEDTTISDGKGNSYLLKKGLNVQMSAQVLHTLHSVWGNDVM

EFDPERFIEKGGKENQQSDRSKRTSFAPFGGGRHLCPGRNFAFAENLGLMTCLLLGFDVSPLDEDYTTFK

VPTMKACVFSEAAGKPEKEGEGFGVQIQKKKGWEKTKWRFVS*

>e_gw1.26.228.1

CYP634A2

Necha1/scaffold_26:232434-234178

64% to 634A1 gap in seq after ISFGT (remove intron 2) add back cyan region

MGVLKQDSILQGLVADLVDGNYSTAAVWITALLAGALALSLLLTPRLDPREPPVVKPTIPLVGHIIGIIR

HQSDYHRIIH (2)

NANPTKPIATLPMLNGKMYTIYDPHLVQTALRSRIASFEPFVIDFAQKTFSLSKETFAKV

RGPNVFNDFGDAIHSSFQAPMLHKMNVHFLASISAKMDPISFGTVRVDEVNSGRE

ELVDGGLRVENLYLWCRDVMTLATTKALYGDHDPFGPQPHLVDELW (2)

LFEESVPYFLLSLFPSITMPKAYRARSMLQALMGKYYTEEHDINDPTTSQ

LVKNRAGALRKHGFTGNEVGQLEVILPNVATLNAVPTFYWMLLFIFERPELVNRLRKEVEAAAVVSNSEG

KRTATFDIASFDARLPLLISCYRETMRLSNHSVSMRRIMQDMTITGADGQSYLLKKGVDLQLPAGVTHHD

RSAWGKDFDEFVAERFLQKAGDAETERRRKAAYFPFGGGRHLCPGRNFAFAEILGFMAVLVLGFDVEPLG

MRFGEMKMLGGQLASGTVRPEKHGKGLGGKITRRSGWDDVEWRFEC*

>e_gw1.25.117.1

CYP635A2

Necha1/scaffold_25:315985-317594

52% to 635A1 gap after HLLW but this seems correct.  635A1 may be too long here

This gene model seems correct
MSTAGLAVALTGLLYLLKACLFPTMDPLEPPLLKPRVPIFGHIISMMREKAGFYTRLF (2)
KERRMPICTLPMLNGKLYVINSPSLIQAALRNNDISFDPFIVEFSKGIFGQNERQVEVIARPTVMKDLLDIIHSSLLGEPLH

RLNVVALEKMMGHINVIQPNESVAIPDAFIWIRDMTTEATAVALFGKKNPITPEHVHLLW (2)
TFDKSATLLAINVAPNLIAGESVAARSELNKLFLPFYEARCEEGPDVSDIIRKRTAVLRAAGYNDQDLAVQELMLPWVGS

TNTIPTLFWLFVNLFARPGYLERVRAEIEAITTIEDGPNGRTALVDSTKFEKHCPVLNACYQETLRMYLH

SVGNRRAMKDTKIQDLDGREYLLKKGTNVQWPPGVTHFIDTVWGNDADTFNPERFIKPTAQDERARRGAL

LPFGGGRHLCPGRKFAFAEILGFTGVLALGLTVEGLDLPDSTDPIFGSAPRRPVWGANGPGFKLSRRPGW

EDVTWTFKK*

>fgenesh1_pg.scaffold_35000113

CYP635B1

Necha1/scaffold_35:263720-265404

46% to 635A1 gap after LHLI, this seq seems correct, 635A1 may be too long

This gene model seems correct
MAAAGQSVPMGASSTSVSARWLFGGEKTPSAVVLTAAIILPLLFVGL

KKLLYPIFDSREPPVLRPRIPFIGHIVDMIRERSSWYIRIY (2)
KENPLPICTLPMLHGKMYVINAPDLITAAMKNGDISFDPFLLEVPVGLFGLSKKLSDIIEQRHVIDGLLN

VIHYTLMGDHLSRMNITALTKMMETLNDVGPHPVELSDVYEWSWDVLGNATMVAIFGEKNPLTPEHLHLIR (2)
DFDEGIARFAIGVAPRLIAPGPLRAREKINTLLESFYAAGYETRPDVSSII

QKRTEILRREGFNDRDLGIQEITIPWVATTNTIAVLYWLFAHVFSVPEYTQRIRDEMEAISVIANTNEKG

RVGTISVKEMNKECTFLYACYRETLRLYIHNTGQRRVVKDTTIKDQGGREYLLKEGINVQWPGSLTHMTD

SVWGDDAWTFRPERFLEVSPQEEKQRRGAYIPFGGGKHLCPGRNFALSENMGFVGILALGYNIEGVRVPK

SEDPGIGLGSRKPIGGAALRSAKVSRRVGWEDVTWEFVE*

>fgenesh1_pg.scaffold_25000008

CYP639A2

Necha1/scaffold_25:22167-24012

64% to 639A1 some difficulty in mid region, gap after LRYH

add back cyan to exon 2, check boundary of intron 2 in 639A1 (3 aa too long)

MNATAITATASFVAETSSYGKVLVFLVLPCLLTYAYTSYGNRGYRHDLASREPPRVPYWVPVVGNTFGFA

FDTEKFLFSAI (2)

SKFGNVPLRLLIGAEPMYYIPHGQPILDLFKASRHLTTKSLGVMTIRNAFGCPPADVKI

YADDESGTDAKPAPGWEHVDPSQRLHFVHHRDLHTLLAGSSLHALEEKFVESLSRSISNDSKFKKDEWTE

VSDLYVLFRDYLFCAALEAFCGEKFLELSPDFPENFWVFDHHLPNLFKRLPKWLIPKSFRMRDKALGGVL

RYHRYGREQFDFTDDNVLKGEWTPQFGSRLMRARQKMFLTTGFSVQGAAALDLGI (2)

VNANAIPASMWMLLGVLLDDNIKDRLMAEIDPAFTTSSLSFNKDKLCSGPLLNSIYCETLRVRVAA

PVGRTSLIPDLKFGKWKLNQGVTMLSTSWIGGHDTKFWNTGREFPDGSVEHPVDSFWAERFLQYPDDPSS

GPVRNPSFKAPFKTKRRTPEDDRNAQVITEGTQGYWYPYGGGTKMCPGRFFATQELKVGVAIMLRAYDIE

LLDHEAAAKIGPNMDYFPFGTIPPNGKVAARIRRRKLE*

>e_gw1.11.569.1

CYP641A2

Necha1/scaffold_11:397275-399029

64% to 641A1 F. gram.

This gene model seems correct
MNGLEAVRQRLEENVVPHLKETPLLAAIVTVLVLVVTTRLFTGGSSSQNGSRSPTLAPYWIPFFGHAPRL

FLSANFTLTRFRNRYTQGIFSIRLFQSIHSFVFRPSLAAKLLELPESVADKEYVARRLMVSNFRLSKNDL

EAYDKAASEVHQITKQYLSGSHLESLVKANVRDLDDVAAELVSFNSYQTDQMEWEKMAEADVVETETKER

VMEADFLELMRNFVARSATASVFGTDFVENFDDIWEHLWVFNDGFLSLAMGVPLWAPLPTSQRARIALGR

LHSFMREFHEDLDKFLNNEEPGMRWQDFHTISPLVRKRTEVFRKHNLSIEIRASLDVALFWSVTAHSTSM

VSWSLFELYQDPVLLEQIRDQVAPFVHVVQPKNEFGGVVWVPPKIEKLDMEGLMTKCPLLKAAYLETLRL

HGGGWSARLLKEDVVLKDEGEAGYVLKKGTFAHVVPDLHRTDPKAFSDQRIWHVGRYLEDDVDSKGTKIQ

KVNPKTVQAS (1)
DGTLTMCDDSDFTMRKVYMYTSVLISLYNVEPKKGGDWVTPTLVKGVASTRPSRSIRLWIKPRALPKAK*

>e_gw1.47.68.1

CYP642A2

Necha1/scaffold_47:131858-133483

56% to 642A1 

This gene model seems correct
MAVAVDVFAFLGYKTEFLNGRLLLSAVVDLALIFWFLSILSSIVHYLLPRLQSSFSFSKKSSHDGYLRIS

QLPQLSSPIPWFGHLLGLQRDTARYVNTVIASTAAQVFTINIPFKQIIVVNPSLDKQLARHVSDTGLAQI

LAYVGSRVFGLGPATIRVILDTDPRRLHQVEFGRPENLKALSECSGVFIWDEMNKMAPSTEVDLAHWMFG

LTVSATASAVWGVKNPWRMDREFAEEFM (2)
NLTETFDSLSRPVPWLTARSAYKSRDFLMKRLREFHMQHRES

RVKTVAHAINVVAHSDPDWETNPDYYNIEMVSAIGLLATASTLSVWLVRHLLAIPELLKVVVDEIQQLQV

VQAQTQDGLKLDLTNIRTLCPWLVASWYENLRLHMTGVPRLARHEFGLTLPGSEPLAVSQGDLFLLPMCA

SNLDTNAWGPDAATFRPSRFITNNGELSNSLTRKVKAFGVAGNLCPGRVFGFETAMAMVAGTLGTFEIKS

VDGKEFTVPGVRQGFNVGFERYADDVKVVLSKR*

>CYP646A1 revised AN2596.2 AACD01000043

54 clan EST = CK448040.1

complement(join(259437..259549,260215..260563,

260597..260929,260982..261279,261329..261675,

261772..261966))

ATEEɮPGG is framshifted replace via EST seq

MLLELDVSLFSMAALVGTLVCIVVKLFETSPVPKDIPW

VLKKQNVLRRAAERFIGVNPISFIQEGYEK (0)

YSKNQQPFVMPSVNEGDEVVLPREHSNLVLFAKES

EYSFKAHISDFFQLKYTSWPLAFAEKYDFFVKLVSKDLTETLKSDAIAEA

LANEARACLSDIWGEDEDNWVEVPLYSAMEN

HDTSLLNAMTNCSNAIVFGANVIKAFPSFLHG (2)

IIGPIVGLVNRWQERVFHTRMKPLIEARIKTQREAVDKAALQENLKAQGSLLDMLINAGLRSKW

PVEVETMWLAYRIFMINFPGVHTSGISATSALLDILSFPSEEGLIDMLQAEIQNIAAS

SCGKWTAAELEQASLLDSAIKESLRFNGINALSPTRM (0)

VVAPEGTTLPNGLFLPYGTKI

GIPQYAVHRDSDLYPNPDQYNPYRFYTPGASPAQLRESSMTNTSESYVVFGHGRRQCP

GRWIFAHIFKLLIAEMLLKYEIKPFPTRPKIHR

LAVWLASVTRMALDHVRHDVIRTEYEVAENGVTVPS*

>AAHF01000014 Aspergillus fumigatus

CYP646A2 80% to 646A1

join(572205..572288,572338..572670,572727..573086)

locus_tag="Afu8g00960" second P450 of 8 on this accession

80% to 646A1 Aspergillus nidulans

MLLNISAFALSTTGVLCMLLCLVVKLFETSPVPKNIPWVLSKKGFFGRAAERFLGVNPIGFIQEGYQQ (0)

YSKNQQPFVMPSVNEGDEVILPKEHSNAVLFAKESEYSFKAHISDFFQLKYTSWPLAFAERYDFFVKL

VSKDLTETLKSKAVAESLAEEARSCLSEFWGEDTDNWVEVPLYSFMEN (2)

HDTTLLGAMTNCSNAIVFGANVIKAFPSFVHP (2)

IIGPIVGLVNRWQERVFHARMKPIIEAKIKEQKEADDPQSLQERLKANGSLLDLLIQAGLRSKW

PVERETMWLAYRIFMLNFPGVHTSGISATSALLDILSYPTEEGLMDMLQAEIEQIAAN

SDGSWSAADLERASLLESAIKESLRFNGINALSPTRK (0)

VVAPEGAFLPNGVFLPYGTKI

GIPQYAVHRDSDLYPNPNEYNPYRFYKENATPEERRQNLMTNTSDTYLVFGHGRRQCP

GRWLFAHIFKLLIAEMLLKYEIKPFAARPKIH (1)

RAGWGRFQLPPLSVKITVRRKKNPVAVCNQFST*

>XM_742987 Aspergillus fumigatus

CYP661B1

38% to CYP661A1

MTWMRVMPRCQNRTYKRPRGPPLSIHPLEFFQAKKVEKTAKAKM

ILYYLASIPLAIICYLAWYLHVPWDLPSLPRIPFYVSILGLWSSMGQDEIYERWLRKP

LEAHGAVLIWFAGRWSILVTRPDLLTDMFRNEDLYAKAGSQKKIPWSVIATLVGDNII

NSHGDTWKLYTGIMKPGLQKKNFDTAPLLLKSRRFVDEILAEQNSAGRGTGILVNTFV

QQWAVDVMGMSFLDLDLQSLEKPHGTVRLEAIQSVIKLMLFRPLFFNFPDLDQFAWLI

KSRQRAYEIMHEFGDTLMATVLGRIDSDREKGIKPAEEMVVHMLVDAYRDGRLTEKQF

KDNLKIVFLTAHENAQQLVNSMFWEIGKNNEVQTRLRAEILSTNTTTPTSEVVNALPY

LTAVVYELLRLYPPVSQLINRVTVRPAMLGNEIPIPAGTFVGWNAYGVHVNPAIWGPD

ANEFKPERWGRTVGEMHARFRRETVRGTYIPFNAHSRKCLGQGFVLLQMKILLFEVLR

RIEWTVDPGYRLKMTPVSYFLESGRKSTDA

>AAKD02000007.1 Aspergillus clavatus NRRL 1 ctg02_1099423829543, whole genome 

CYP661B2

gc boundary After GKNT?

82% to CYP661B1
575568  MSLFYIFAVPLSLIILYLAWYLHVPWNLPRLPRIPFYVSILGLWSDMGQDEIYER  575732

575733  WLRAPLEKHGAVLIWFAGRWSILVTRPDLLTDMFRNEDLYAKAGSQKKIPWSVIATLVGD  575912

575913  NIINSHGDTWKLYTSIMKPGLQKKTFDSRPLLVKSRRFVDKILEDQATAGK-QGILVNAY  576089

576090  VQKWAVDVMGVSFLDMDLQ  (0) 576146

576245  SLEKPHGAVRLESIQSVIKMTLFRPLFFNFPDLDQFAWLLSSRKRAYEIMHEFGDTLAD  576421

576422  KVLAQMDDATAKGQKPEEEQVVHMLVAAYRDGRLTQKQFKDNLKIVFLTAHENAQQLVNS  576601

576602  MFWEIGKNT (0)  576628 

576739  EVQTRLRAEILATGTSNPTADIVNPLPYLTSVIYELMRLYPPVSQLINRVTTAPAMLGGQ  576918

576919  IPIPARTFVGWNSYGVHVNPQVWGADAQEFVPERWGSTVSEMHARFRRETVRGTYIPFNA  577098

577099  HSRKCLGQAFVLLQMKILMFELLRRVEWRVDPGYKLKMTPVS  577224

        SHSSFCFVFFYYVACEV* 577278

>e_gw1.12.597.1

CYP663A2 

Necha1/scaffold_12:54695-56385

80% to 663A1 AN7399.1 

This gene model seems correct
MLLQDRRSLGLAVVGAFVAWLLKRYLSGRGKGPLPPGPKPAPVIGNIHQLPKSLQWLHLYRWSKEYGPIM

HLSMGGQPLIILSTHQAAHDLLNRRSAQYSHRPRMVMAGDLVTKNMHMLLRPYDERYKLHQRMEAPLLTL

RSASTYRPLQDIESRQLLFDVLGESNQAGDKGVDFHHHHERAMASFIYCMNYGYRLKTGYEQELMDGKKV

QAEFARTGQVGAYIVDSFPSLNYLPKFLAPWKKEAEELYELERQLHVGNLKKGLNNRGWNFSKYMEASPE

ATDMPTEELAFDLGILADAGLDTSTVALDWFIVAWITCGERWVGKAQKVLDEVVGRDRMPTFEDRPKLAYIDAI (1)
ASETLRWRPVVVGGVPHFTKKEDTYMGYYIPANSIVLGNAYAITRDESVFGEDVDAFLPERWLADD

ANTKEPNIDACGFNTTALKDLPHTGFGFGRRVCTGRIIARNQLFIQMARMLWAFNVEAGINEATGEKHKV

DDMDCTEGFVTLPKPFKTVYHPRGQWVRDTIAESGTTHGLDHAAILDGAKKDRAKA*

>AP007151.1 Aspergillus oryzae RIB40 genomic DNA, SC005

CYP666A2

50% to CYP666A1 Aspergillus nidulans

join(3144893..3145283,3145344..3145394,3145416..3146254,

3146318..3146493,3146532..3146865)

model wrong, frameshift at 3146521

3144893 MLGIILFSLFISYTAYLGLCFLRHWSLARKIGLPYVSFPISSHN

        ILFLSLFETRFVPYVINTWLSPKLADFIYGSAFKTRWAARDRLHRRYGGVYMLITPSV

        STCMVCDASVASQICMSRHGFPKPIKQY (1) 3145283     

        GALEMYGPNIVT (0)

3145445 SEGSQWAHLRRHTATPFNERNSALVWEETIRQTKEMVQYWEDEYSRSSSASEFILTDTRED

        ILKFTLNIICSVGYGVKLPFRPGLENSTESAEGLFKDAITPLPGYHFTFRSAMEYLNK

        HITSMFIANGLLPKGIPRSVLPFFKKDFDAFDDIGRYLRALVSTAETKETLSQNLIDG

        LVRSKQKIDKDQGLDPELTEDEILGNLFVFTIAGHETTAVSLRFALVLLALNQDAQEY

        LYEGIREATYDEPRNPVEWDYRRVYPKLVSPLC (0)

        LETLRMYPPVSGIPRWTGDSAVN

        ITYHNQPYLLPPHVYVNVNASGLHYSEEYWGPDAAV FDPKRWDKR  3146521

3146521 NTRSFLAKNKEGGLSGPGLEYDTIHK

        PVRGSYIPFSDGFRSCIGKKFAQVEFVVAMAIIFREYRVMLAKSNERETEDDLRRRAE

        KALGESTAFITLSMRDEVPLLFQKRCVSKA* 3146865

>XM_741694.1 Aspergillus fumigatus Af293 cytochrome P450 monooxygenase (Afu7g01450) 

CYP666B1 44% to 666A1, 48% to 666A2

gene model wrong, correct with genomic DNA from AAHF01000015.1

      MIWSSVLLGLAGLYAFDYFRRLFNNIR

82    LAQRTGLPYTVLPFAGNSLQVKILLSIRWLPYIINHWLPGWLADIINDETYDYRWTVKDR  261

262   RAKKLGKMYMVVTAENIVCHIADASLVTQICNARQSFPKPIWQY (1)

      ELLNLYGPNLLT (0)

      CEDQAWAHHRRHTAPTFNEKNSALVWEESIRQMTEMLHHWQVAGTSEKLHGFVVASTRGDLLK  543

544   FSLNVLCGAGFGVKLPFKQLPQESTNDPNDVFKDTEKPPEGFSFTFRSAVAYMNLRIMTV  723

724   VLATMVIPKWIPRALMPWLKSDFEAHRDLEAYLRKLISMGKAEKTADKPDNSQNLVQGLL  903

904   MSRNKEAASGSSKGIGLTDLEIIGNMHIFTIAGHETTATSLRFTLLLLALHQDVQDWL  1077

1078  YEGVLEAAHGEPKDVAQWDYHRMFPKLITPLC (0)

      LEVLRLYPPVVTVPKSTSETPSPLTY  1257

1258  QGKQYVLPPRVNINLNTNCLHYSEQYWGPDVAIFYPQRWDARNQNSFLAKNASTQGLAGP  1437

1438  GLEFPTVHKPVRGAFIPFSDGFRACLGKKFAQVEFIAALSALSRNYKVELADDSPEGRND  1617

1618  AERVLRESTSVLTLSMREDVPIRFQRRKD*  1707

>AAKD02000032.1 Aspergillus clavatus NRRL 1 

CYP667A2 91% to 667A1, one in frame stop codon

178399  MLPLLSSAFTILAALFLYKVIRLAHNVRLARKTGLPYTITPLLETEVLALLFNPLLRYLY  178220

178219  RGYLDRGKGWPRWCRFFVKDWAWEDKRQAHDDLGDLFLCVSPEGIICYSADATMGRDVLS  178040

178039  RRNTFTKPRDKY (1)  178004
177920  KILEPYGMNVATAEGKTYQFHVRITAPPFGDLSGVNSLVWRETIHQTKRLTEAWAKSPPI  177741
177740  EIQKDVNALTLAIISLAGFGRRLEWSKDGENEGIPAGYQLSFLHALQDTLHFMVPILLFP  177561

177560  RWVLIIILNKAALAHAQLDRYLRDIIRDQRAKLSADINHADKESRGNLLTAVVRASMVFD  177381

177380  SEPPSAKSSRLSGERRQGFTEDETMGNIFIYLLA (1)

177209  GYETTANAIIYGLAVLALHQDIQDQVIEEIDSAHARAQSANRSELTYEDDFEFLEYTYGFMYE  177021

177020  TFRLFPGVTLITKMIHQSERIITQGPDGTPKSYDLPAGTRVYLNAPAVHYHPKY*PEPYK  176841

176840  LDPNRWRSSQGEKHVVASDKTRQMKGTLLTFSDGSRACLGRKFAQAEYVAFFATLLRQYR  176661

176660  VSLAPGSDPAVVERDLFGKSAGTITLAPLGNVRLRIQPR*  176541

>fgenesh1_pg.scaffold_25000016

CYP671C1

Necha1/scaffold_25:46690-48703

45% to CYP671A1, 43% to 671B1 A. nidulans in CYP53 clan

Nterm 46% to CF878446.1 tric078xn06.b1 T.reesei mycelial culture

VGPREISITRE may be an intron seq, or AP007157.1f is short.

Note AP007157.1f does have this seq with one stop codon
Remove two introns from N-term in the model and IENKNK after AKRA

MATLGLVLSAALDSAPLVTAEVSFLLGIVAHLVIRPFEIDSQAWAIVFAYLG

VITTLLLTYIQVCKF TIIGAILRTALVSNAFNVGLAS

SILIYRAFFHRLHRFPGPFPAKLSRFYAMKNAAKALKANEEVQKLHEIYGDFVRV (1)
GPREISITRESAISIIYEPPNQCVRSTWYSQVSDDVRKISLHTTRDLTAHKLRKKAWVRGLGFR (1)
ALAIYEEKIASKVEILMSQIAEKQGTPMDMTLYAAFFGFDVMGQV (1)
GFSKDFNMLDSGYKHPAIQALHENMVAVGVLSTVPWLMSMLGKIPGATGSYARFADWCAREFQAKRA (0)
EILKDHDPRDVISWLLRAEDENDRSAPPGEGAFQEDSRLMIVAGS (2)
DTTAVALTNA (2)
LFFLTKSPTCYRKLQAAVQAQFPEGVKDWTYEKIKLIPYLEYVIHETLRLKPSAPGGLSRL

TPPQGLQIDEVFIPGDTIVSVPTYTIQRDERYWENALEFRPERWENLNPEKVAWIPFSRGQYSCPGKNLA

FMELRMVISRIALEYSLAFPPGDDGEAFDKGARDTFTLNVPELPIIFTPID*

>CF878446.1 tric078xn06.b1 T.reesei mycelial culture

CB906402.1 

CYP671D1

EST 46% to 671C1 (N-term to C-helix)

FSIIYADSCAPTVGGFLVNHKHLLEVLK

MEEALEFFIIDLSSSWRVTTCVSLLAGIASHHLVFRPYEIDTYIWQLIFIYIASMATVFA

TYIHKRGYQVIPASLWTFFIASVYNCSVIASILVYRALFHPLRHFPGPFLAGLSRFYAMG

RMIHSRKGFEDIQGLHQEYGDIVRVGPQELSINRLSVIRAIYGAHAQTTRPPWYAQMSRH

AAXSSLVNTRDVAMHKMRKKVWERALG

>CYP671A1 revised AN8338.2 AACD01000150

33% to 628A1 34% to 574A1 53 clan, missing Cterm 

MGIVTALATFLSPDLTRTAFAFCVLGVASHQCIRHGEIDNRLRPLSALYL

LAFLGLCLCYVRIFSLSWPRALGETILAASSFNLGLLTSIITYRAFFHRL

RHFPGPWMAKVTRISAVLKAVERTQYHLDLKE   MHRKYGDFVRTGPREISV

NRPSAVYLTSGPHSVCTKPTWYSHVSDDITKVSLNSTRDPEVHRRRRRAW

DRGFSMKALPTYEPRLQHKVDVLVSQIRSRIDRPLNITQWTMYLAFDVMG

LVGFSKDFRQLEDAVEHAAIEELHGQMLMYGILRPVPWVLTILGATLGLA

GKYGQFMTYCVARTAERKAEWNASEDKVPQDVISWLFKASDEKDQSAPPG

EQALNEDGQLLIITGSDTTSGALANAFYYLAKHPAVYKKLQAELDNAFSS

GKQSPKINNETLRKLPYLEAIINETLRLKPAVPSGQPRQTPPQGLQIDEV

WMPGDTIIIVPQYVIQRDDRYFPSGDEFIPERWLDEKDSLIKHEEAFFPFQL (1)

GRYGCVGKQLALMEMRLVIARIAMEFDLAFAPGETGEAFDRDAKDTFTFN

IGPLMLDFKPRSA*

>CYP671B1 revised AN6101.2 AACD01000104
34% to 628A1 53 clan missing N-term

195432 MNSLLFREALQHASSTDISKLLLSAATLGVLSHVSLFRSLPVEEYLYGLLGLYTATVVAVTVLYLTAT  195635

195636  AFSP LQVLLRVGCISAAFNTGLASSIAIYRLFFHRLRRFPGPRLSKLSRFYDAYLAGKGL  195815

QYHVEIAEMHKRYGDFFRT ()

GPREICIVRKSAVPLLLSPQSKCGKSTFYAQAQTEAEYC

NVHQTRDFEDHRRRRKAWDRGLSVKALATYEPSIRAKADLLVLHIEKNRG

RAIDATKWSMFLSFDIMGKVGFGKEFNNLSTGVEHPGIKAIHDHMAILGV

MCHVPWLLNLISNLPGASFSMAEFFKWCEDEIVQKHRSWDIKETPQDITS

WLLKAYVHKEVSAAPTANALHEDSRAVIVAGSETTATTLASILYFLCKNP

EILAKLQLLLDEAMPGGSSEWTYDKIKTISYLDDIINETLRLRPAILTGG

YRVTPAEGLQVDEVYIPGDVNVFVPTQLIQTDERYYVDAKRFVPERWNEK

KEMIQDGAPYFPFLYGPYVCPKKNLALMSLRISVSKLAQLYDIHFAPGEN

GELFETRTLDTFTTTLPPLHVQFLSR*

>AP007157.1f revised Aspergillus oryzae RIB40 genomic DNA, SC023

CYP671B2

join(618168..618393,618483..618641,618711..619251,

619318..619721,619797..620050)

sixth P450 out of 8 on this accession, one stop codon

55% to CYP671B1
VLSPRYAFGLAVDETSVYPDATQQ  possible intron remove after TKRK

MDFISFLHQENFKEVLETDLLQLGVS

AALLGVLLHITIFRTSFCVENHIYNLLGLYATVVLFLFYAYFTITVLSL

MQALGRVALLTTLFNTSLNTSISIYRLFVHRLHPFPGPFACKLT

RFYSAFLAAKNIQYNVELKRLHKQYGDFVRT (1)

GPR*ISILRNTALPLSYGPQTGCRRSTWYGHVDVDDTK

ICMALSHDFNDHRRRRRAWDRAFSIISLSVYEPRVIAQAKKLMAQVEANQGKPLDATT

WSMLFTFDIMGDIGFGKNFGNLTTGKAHPAISAIRDNMRVIAVVSHLPWLLNMLGKIP

GAAAGYQGFFKWCTDQVETKRK (0)

SWDHDEYPQDII

SWILKAFIDNDVSAPPSEPALHDDSRVVVIAGSDTTALALASIIYFLAKHPQILQKLQ

AELDNAMPNGPRSWTYDKAKTICYIDDIIHESLRLRPSVSGGGYRVTPAEGLQIDEVF

IPGDVNVFVPQQLIQTDERYYKFSKEFIPERWGEKKVEWGTDKAPYFLFSLGIYGCVG

KNLAMLSLRVAVSTLAQRYDIRFRTGDILERCIGYIHHFSAAFASCVSPKEIVNTTPF

LRLLQVFFILHISGVKVRT 

>e_gw1.10.303.1

CYP673B1

Necha1/scaffold_10:98331-99989

46% to 673A1 Aspergillus nidulans

33% to e_gw1.27.138.1

This gene model seems correct
MDFDRLLAITSDHRFVVVTALIALFTGLYVFYYRNLHPLSKYPGPFLASFTNLWKVQQLWSLHLPDTLIA

LHEKHGDVVRIGPNQLSFRQGDAVPKIYKAGRTLAKTPFYDGFTSFNPNLFGTQDEE (0)
VHSLRRRQMAHAFSLQSIKEMEQYIDEHLVQFRRNLDEYSKTGQVFDLKELIAFFVLDVLGDLAFRCQFN

SQVEKDASKLPPINDHIFLACLLGMIPDLMPFIKAISPWTPVPWLQQLLAARRDLKNLTAKCVSSRMADT

GAARKDLITSLINAVDPQTGARLTELDIQTEAFAFI (2)
VAGSHTTSGTLTLLFSHILQNPAIHAKVVGEVDATLGKLESDIVPIE

GLETKLPYLMACLNENFRINSVFTMPLERRVTAREGFEIAGHVIPKG (0)
TVVFSLNHVVHHNPSIWGADHNKFDPSRFLNKDGERLERFLSPFSMGHRMCIGRNMAMTNMLKLVATTFK

NYHLEMEDPTQIISTISVGISEKEGPLMCRVRRRC*

>AACD01000094.1 Aspergillus nidulans   seq correction 

157341  LLAGVIGELPCQNFTKFLSRLSPVPWMRRLMKSRNKLKEICAGCVRFKIENLEATKSRPD  157520

157521  LLRSLVEATDPESGKR frameshift  157568

        KAEEEINSEAFAVL (2)

157739  VAGSHSTAGTLTLLFWHLIQNPSIMRKVQAEIENTLGPLK  157858

>gw1.22.151.1

CYP675B1

Necha1/scaffold_22:515970-517756

50% to 675A1, 43% to e_gw1.1.1095.1

add cyan region

MILPISAETLKGVSFSFPPLLTCACLFLGLFILYWCF

WIAYTRHLHPLAKYPGPFLASVSRSWLVMQVAGASADKTQRKLHSRL (1)

GPIVRIAPDEVAISDPDAIRSIYSINSGFTK (0)

TDFYLPWRPLW (1)

AKYPDHFTSLDERLHASRRRIVNSLYSMTNIVRAESGIDLCTDLLMSRMREYADTGEVVDISSWVQM (2)
YAFDVIGQLFFSRMFGFLKEGGDHRGYIRSLDTLLPILAVASAMPTYIRTLFSLAGTMFG

SVRGALTAINEIERAAESCIAERQEILNNGETVERKDILSALFEIIQEKGDKVNFGLTEAKVEVYVAL (2)
FAGSDTTAAAISSILYHLVKSPQAYQKLTEEIRQGAASGELSVPHVRHSEAVKLPYLEACCKEGMRMHPSVG

LTLPRNVPKGGGMVCGEWFPEGTRVGVNAAVVHRDKTIFGDDANEFRPERWFRDDAKNMDRYMFQ (0)
FGGGSRTCIGKN (0)
ISLCEMYKMIAQLLLSFDLEDACTEWKTSNYWFNKPSN VNIRVRHRSRFIN*

>#fgenesh1_pg.scaffold_22000195

same gene as gw1.22.151.1

Necha1/scaffold_22:515928-517867

MILPISAETLKGVSFSFPPLLTCACLFLGLFILYWCF WIAYTRHLHPLAKYPGPFLASVSRSWLVMQVAG

ASADKTQRKLHSRLGPIVRIAPDEVAISDPDAIRSIYSINSGFTKTDFYLPWRPLWAKYPDHFTSLDERL

HASRRRIVNSLYSMTNIVRAESGIDLCTDLLMSRMREYADTGEVVDISSWVQMYAFDVIGQLFFSRMFGF

LKEGGDHRGYIRSLDTLLPILAVASAMPTYIRTLFSLAGTMFGSVRGALTAINEIERAAESCIAERQEIL

NNGETVERKDILSALFEIIQEKGDKVNFGLTEAKVEVYVALFAGSDTTAAAISSILYHLVKSPQAYQKLT

EEIRQGAASGELSVPHVRHSEAVKLPYLEACCKEGMRMHPSVGLTLPRNVPKGGGMVCGEWFPEGTRVGV

NAAVVHRDKTIFGDDANEFRPERWFRDDAKNMDRYMFQISLCEMYKMIAQLLLSFDLEDACTEWKTSNYW

FNKPSNVNIRVRHRSRFIN*

>e_gw1.27.138.1

CYP675C1

Necha1/scaffold_27:47233-48946

46% to 675B1, 42% to 675A1rev A. nidulans

in CYP53 clan, in CYP675 family

This gene model seems correct
MALQIIFDYVLAFPNNLAVILGLAILYWVGYSIYSVFFHHYSDIPGPFWAKVSRLWLAKQVLSGTVDQTQRALHAKY (1)
GSIVRIAPNEVSISDPDAIKTIYAVKNAFSKTDFYTPFAPHLSPNEDLFTQRDEKHHSYRRRF

VNNIYSLKSVLESEPFIDQVTSVFRTRLDEFAVSGQSIDLGLWLQMYAFDVVGELFYGKQFGFLKNSHDY

ENYIDSLDALLPALSTICVLPAYVRPLKVFGSLVPQIRKGKICYDKIVLAAKQVVKERQQLMMTDK (0)
KVLLTKRCSHFRTDILDKLFQLSADKEDFSIPDIETEAWVSIFAGSDTTSIATRSILYHLLMTPDALAKLTNEV

DNAVADGTLSDPIKHSEAVKLPYLSACCKEGFRVHPSVGMSMPRHVSEPGATICGRYFAPGYRVGMSAAV

VHWDKSIFGQDADVYNPDRWLRPEGKEMERYLLHFGAGTRTCIGKN (0)
IALAEIYKLIPELVHRYRFKVIEPEKVQKHSFWFFKQTGFNVRVHRREGVKGGLLVQ*

>CYP675A1 AN4643.2 AACD01000079 revised sequence assembly

similar to 532B 53 clan, remove magenata (parts of introns) GLGFDRL, 

GISLRP, YSNPSTRALTGPILVW, YGDS

MDLIVPNYFKYVNIDTLLLFPLALLVSLAYCIMWITYTRWFHPLAQFPGP

FWASVSRIWTVLHVLPGNAEKTQRKLHEKY (1)

GPIVRIAPDELITSDPAAVKTLYGVKSGTLKTDFYLAFRPPW (1)

ARFPDHFSAIGGKQH

ADRRRIVSAVYSMSSILQSEQYVDACIDLWEEKLGEMADRKESFDLWLWTRM (2)

YAYDVIGELFFSKMFGFLEAGGDHLGYIAATD

DLIPVQFLAGIMPTYVRPLFLLTGFLLPKVRGALTALASLTEATNATIKR

RLFALSELDSNTKPQRADILGKLLDISHKNGKALNFELADIKMESFSGF (2)

FAGSETTALTLSGILYNIFRNRAVYEKLTSEIDAAITSHQLSRPHIT

YTEATRLPYLGACIKEGIRMHPITGVSFPRHAPSCGCEVGGYWIPGNTRV

GVNPAVIHFDKSVFGEDAGIFRPERWIEAGANVANMDCHIMQFGMGARVC

LGKNISMCEIYKAIPQLLHSFTFEMGAEEPVKTTSYWFHKPVAIHVKVRRR*

>CYP677A1An AACD01000158.1 Aspergillus nidulans FGSC A4 revised

64% to 677A2 42% to white rot seq Scaffold_86a

MDAYTSLLALAGALISYSLSYVCYTFYWHPLARFPGPPLAALTRFYRAYI

DISWKHSFVHHLGELHKKY (1)

GDIIRIGPNE (0)
LHFRSPAAYLEIFNPANRWDKEERLYHSFGEDRSSFG

YLRYAEAKERKDILSRRFSRKAVQDAQKIVEGI (0)
VLDLCKTLGQNSEEAVDLFYAFRCMSVDVIT (1)

YLCFANSVNAVHAPKYESPLLLAMDASMTVFPAFKHFGFYKEMIMNC

PPKLSKILSPATAGLVDLQTLLKAQIEDLTSDPSQLEKLPHNTTIYHELLRP

EAYRTKTQPSKGSLYEESQALMFGGADTTGMTLMHGCFYILQEKSRGIYE

RLKTELVEAWPSLDGAAPTWEELEKLPYLTAVIKESLRMSPGVASPLPRV

VPKSGAVITKTHIPGGTIVSQSSHFVHTNPDIFEDPHSFIPERWLGEKGK

SLDKWLLAFSRGPRSCLGQQLAWAELYLTYAHVFRKFDLQIDPSR (2)

SPNELKWKDTFLAHYLGPHLKAKLTPVIS*
>CYP677A2 AAEC02000027.1 Coccidioides immitis RS

64% to 677A1

1175231  MKPFVLTEFGFQSHWILLAALYLAGWAVYQGIK

1175330  TLYWHPLAKFPGPRIGALTRLYKTYVECVAQGSFVHLLEEHHARY (1)

         GDIVRVGPNE (0)

         LHFSNPATYLEIYNPSNRWDK  1175686

1175687  EESLYHSFGEDRSSFGFLTYKEAKERKDVLNRMLSRKAILGSQGIVQEK   (0)1175833

1175898  VVELCKSFERKKNSTVNLFYAFRCMSIDVIT (1)

         YLCFGSSVDAIN  1176077

1176078  APDHQAPIIIAMDASLPVFVRFKHSAFYKSMIVNCPPAISKIVSPLTAGLVDLQQ (0)  1176242

1176296  LLKGQIKEMTEDPSTLEKLPHSRTVFHELLRPEAYKSRTVPCADSLYEEAQALMFGGADT  1176475

1176476  TGTTLMHGTFYILKQPEVYRRLKEEIHAVWPNLNTLPDLTDLEKLPYL (0)

1176476  TAALKESLRMSPGVASALPRIVPPSGAKISGQFIPGG (0) 1176790

1176862  TVVGMSSHFVHRSETVFEKPNEFIPDRWLGDKGSQ  1176966

1176967  LDKWLFSFSHGPRSCLGQN  (2) 1177023

1177088  LAWAELYFCFAHLYRKFDIEMDPSS (2)

         PRDLQWRDRFL  1177267

1177268  PEYIGPHLKAKITPVAS*  1177321

>CYP679A1An AACD01000170.1 Aspergillus nidulans FGSC A4 revised AT not AG

MTLTPLMESFHILAVLLSSQKCLMVHLSPLITAALATT

GLVLYLIATRLLFHPLAKVPGPRLAALTKWYEFYYDVVCDGEYVKHIEKLHIIY (1)

ASIIRTGPNQVHV

NDAGVYKRTFAVASPFPKSEFFYSSVGVGDAIGAMTDTKKHRVRRSILGP

RLRAKAIAPYTPSLQKLVIACMDIMAGKARQGKVINLLRYTRALTVDVIS

DFTFGRPMGVVNEAEEMPDLLNDLEVFGRHFHILKHFPISRKLLDIIPES

FARKLMPLPGFFELREKATTAVNEAVVERQAGKTISNNTDGASFLDLLLN

QIDENPSVLVDEGCAFITGGSDTTGFTMENATYLILSHPHILQSLLQELD

TSPHIRDTFDLDHILRLPFLTAIIKETLRLYTPAPSPLPRTVPAEGIDVH

GHFLPGGTILTHSLYLIHHNPVLFADPKSFKPERWLGTQGKVLEQYYVPF

SKGSRSCIGMALAYHEVYTYLSLLFSRFEMEIFETSQSDMDWREHFFVKR

NGQLRIRIVRDRWTGEAFPTRAVEADLR*

>CYP680A1An AACD01000006.1 Aspergillus nidulans FGSC A4 revised
MDLKESSLRFLASDIRSVIWRLATLISVVALLRTAWVVIYRIYFHPLAKV

PGPLLARITWLYSFWYNIVTKRFYLRVQELHEQYGPVIRITPDEIHLSDP

ENLEKIYFVGSRYPKDAAFYGAFGADRSVFTAPSPDVHRVKRAALNPFFS

RKKVLELEDIVQDKAEKLVGRMKKAFNSTGAIDLHHGFRAISVDVITDYA

FGDSYNFLDRDDFGIDFFNGFRDTGPALWTFQQFPVIQRVAKKMPFWLAE

RLSAPLALRRSQHMSSRAQVLKVKAAVERDEKVSRTTIFHELLRPDAAEG

YAVPNVDELSSEAQNILGAASDTTGNTLTIAAYNVVRNPDIYARLSAELK

EAFPNPEGRLEFVALEKLPYL (0)

TAVIKEGLR (2)

LSFGVPGRLPRVVPPPGAEFNGYHVPPG (0)

TVVSMSSWIIHHNENIYANADRFNPDRWLDPSRAKVLERYLFSFGKGTRGCIGMP (2)  140353

LAYCELYVTLGRMFREFDNLKTPAKSSEELIVDDGFSAYHPEKNNKFVFSLS*  140166

>fgenesh1_pg.scaffold_2000610

CYP680A2

Necha1/scaffold_2:1945379-1947146

49% to CYP680A1 AN0338.1 Aspergillus nidulans

This gene model seems correct
MAVIFPNLGSLCHLVAQWWRTVVVGGAFYTIATIIYRRFFHPLAKVPGPFLPAVTKKYAWYFNVPCGGKF

YKEIERLHDVY (1)
GPIVRISPNEVHLTDPKHYDTIFGVKSDFYKDPGFYGALGIESATFTTISNDVHRRRRT

ALNPFFSRRKVLELESFDVIHDKVEKLCRMVSTDRAAGRPTNLHAAFRAISVDVITDYAFDDSWNQLDDE

DLGEWFSNMIRSSASMFWTFQAFASLRVPIQSLPDSVAKHMSPSVADFVACKD (0)
RTRKQVQDVQARINQGV

QPKRTTIWHQLLDPNATEGHVVPTINELVDEAFGICTAAADTTGNAMSMAAFHVVTNPTIYDTLKKELQE

AFPDPDARLSSSELEKLPYLTGVIKEGQR (2)
LSYGVLSRLPRVAPKGGVELEGYYLPEG (0)
TVTSMSAWMMHHNSEAFPNPEVFDPTRLTDPSTFHERDKCLVPFSRGRRMCIGHDLAWCELYVTLGTLFR

RFPDLRAYEVDAEDMVYVDYFTAYHPLEKRRFRVVSGDMEKLSIHA*

>CYP682A1An AACD01000135.1 Aspergillus nidulans FGSC A4 revised

MAILWSYLFSSYAVIIGLVTSVYLLGLGIYRLFLHPLAKFPGPKYAALGR

WHEAYYDIYLSGKLIFWIEEQHKKYGPVVRIAPDELHILDADLWETIYTK

AGRVDKYDRMSSRFGNDTSVLATIPDSLHRVRRGALNPFFSRQRILGLQD

IIRQKLNIFIKRVEEYKALNAPMPINRGFLAFSEDVIMQYCFGHDYAALN

KRGWAPTLHDPIVNVTLAGNTALHFPIVPKIMNVLPQSWIAKLDPVYVPI

FQMQRIREIKDSLTGESPKIDKQTVFSDLIQGDLPASEKADRRLQDEAQL

VIGAGLATTGWALTVGTFYLLSNPKVLARLRRELDEAIPARNPENPSGAL

EWAELEKLPYLTGVIKEAVRLSHSTTSRNVRRLPKPITYKDWVIPPRTPV

SMTIPFLHLDEDIYPEPKSFIPERWLDNPKTKNGAPLERYFVGFGKGTRSCLGQ (0)

SLAWCELYLVFAAFFRFFDFELYETDFSDIELQHDFFLPFPKWDSKGVRVFVKERSA*

>CYP682B1An AACD01000150.1 Aspergillus nidulans FGSC A4 revised

MLSFGLANDAWGHPWVVLPLAVILYIV

VLGVYRLFFHPLSRFPGPVLAALTVWYEFYYDGIRRGLYTFEIQRMHE

KYGPVVRISPNELHVNEPSFIDELYAGSGKRRDKYPYSTCQFGIPDSVFG

TPGHDLHRLRRGALSRFFSKTSVTKLEPIIENAIGKLCTQLESYSGSQQP

VKMDMAFSCMTTDVVTEYAFAKSYNFLDSPTFEPNFHRPIVAGADLGPWV

KQFPVLLKVMNDLPKWILTRINPEAAVYIQFQEDLRRQIREVQSQVDKGE

SNGKIPTIFHELLTGDLPEQEKRIERLWQEGQIVVGAGTETTAWTLSVTL

FYLLDNPRIMRQLQEELERIIPDAAQSVTWHQLEQLPYLSAVICEGLRLS

YGVSSRLQRINPLGPLWVRSRDAKGGPHGKGRWVEYEIPKGTPVGMTSTL

IHTNPELFPDPHEFKPERWLDGAGKRHHSLDGYLLSFSRGSRQCIGINLA

YAELYMGLGLLIRRLGHRLELFETTSADVEIHYERFLPTPKDGTQGIRVL

VHPESE*

>CYP682D1An revised

MLEKGGFLRLFEGAFPASSKSQKLQKPSKSRMLHLVPYIFLAWVAYVVSL

VIYRLWLSPLAKFPGPKLAAATLWYETYYDAFKWGKYTFEIAKMHEKY

GPIVRISPHELHINDPDYYEVLYSRDSPRNKYEYFTK

QFPVAGSSIATVDHYHHRVIRSNMNPYFSITRARKQEPLVQALVNKLIER

LQAYKGTQTPINLQHAFTCFATDVVSDYSMGVGFHYLDEPDFIPDWSDTL

AWSVKNGVYLKAFPWSGALLNSLPPWLLSRIYPGMGLVFQFQDRCNRIVQ

RIMEEQKERGYEEVKNQFDHPTFFHDVLTSNLPKELKTPDRLAREVQAVI

GAGSETTGKMLTWTMYYLLENPDKMNALKEELNRLDPDQTATLVDFEKMP

YLTSVMLEGLRLSYGSSSRLQRIAPDRDLKFKEWSIPAGTPVGMTSVLIH

HNEEIFPDSHEFIPERWLDPEKRKYLEKYMVSFTKGSRQCVGMNLAKSEI

LLCLPHVVRKVNMELYETTRDDVTLAHDLFLGFAEEGSKGVRVLIR*

>CYP682E1An AACD01000079.1 Aspergillus nidulans FGSC A4 revised
MLDALIVSCHKPATRSNTISSPSLRLRLTYFTTSPRLTRSTTRLLLSPIR

HIPGPTLAALSFWPEFYYDVVQRGQYFRQIDKMHQTYGPLVRINPFEIHI

QDPSFYPVLYTGPTRRRHKWLWAARMFGNNTSAFATVRHEHHRLRRSALN

PLFSKSAIQRLTPHLQHTLARLCSRLDGFAFTRQDVDLGIGLTAFAADVI

TEYCFGQSLELIGKDNFGKEWIDMVSAPSELGHLVKQCPWILVVCKWAPKALVRALLPGVALLFQIQE (0)
RMSAQIQPLVDRAAAVDKPA

DPLTVFDFLLSSTLPQHEKTVDRLKGEGQTLIGAGTLTTGNALKTIIFHVLNDPDI

FRKLRAEVDGALENMDILSMSDTAYLERLPYLSACIKEGLRISYGVTHRL

QLIAEEPLIYSGVTIPAGTPVGMTSIFMHDNPVVFPQPREFRPERWFEAD

FETVQAMNRHFVPFSKGSRMCLGMNLAYAEIYLVLAVLFRRYEISLSGVT

REDIEMAHDFFDPAPKEGARGLIVQLQKRG*

>CYP684A1An AACD01000005.1 revised
MQPGLSFLVGNWPSVVVLLGFAYFLTLAYGVRKNP

LSSLPGPQLTKWTDLLLKFYTVTGQRPRYVHALHQKYGPVVRISPSIVDI

SDVSASRDIHRIASPFLKAPFYKMLVRKDGESLFSTTDPEYHRRHRRLLS

SPLSDTNLRTVEPLVKARIRLAISRIREEALSPRGVADIYKWFFFMATDI

IGELSFGDSFRMLEIGKKNQYISDLETVAKIGGIRANFPWIISIGQILPL

SIFREVVVSTDRILEYANQSVERYKRHLAMNPNQPKPTLFTKLYDASLHK

EGDGECLSDREIRNDAQSFIVAGSDTTANTLTYLVWSVLKDRSIQEKLVE

ELDVL (0)

EELSDVHLRELQYMNQVINEALRLYPAVPSGLP

RVVPDKGSTLAGHWLPGGATVTTQLYSLHRDEEVFEEPER (2)

FDPSRWENPTKAMKDAYMPFGAGSRN (1)
CIGLHLAKMELRLATAYFFRSFPRARISAREDMNDGDMEMMLYFLLSPKGKRCLVEVN*
$$$$$$$$$$$$ below this point genes are in new P450 families

Nectria has 30 new families.  There are 13 additional new families described 

below these 30 from Aspergillus fumigatus, Aspergillus oryzae, Aspergillus flavus 

A. nidulans (renamed seqs), Neosartorya fischeri, Ustilago maydis, 

F. graminearum (renamed seq) and Phaeosphaeria nodorum

>e_gw1.1.1095.1

CYP5038A1 

Necha1/scaffold_1:4194871-4196497

41% to 532G1 new family in 53 clan, close to CYP532 sequences

This gene model seems correct
MTTLRSNTIEQLRSALAHVTISYAVLFGISVLLLHLVS NKYLTQLRRVPGPFLAGATRLWKLNFVAHGQL

EKVQMRLHARYGPVVRISPNEVLISDPSAIKTIYGHSSNFRKTKFYIPFGTKDNDDLFTDPDVIRHAHHR

REIASAYSMTSLVELEPMVDKCVETMCDQIRGLAGQRKPLDIAKWLQFYAFD (0)
VIGQITFSRPFGFMQEGKDVQGCISKLERYLIHGALFTVMPEFWPLYYLANTLLSKIGLAYPPGIGIFNE

FVGSQIQDRLERGAQGQIDFVSRLQKMGRDESTIWRSCFANVAAGSDTTAISLRAIIYFLLKSPRAYHRL

QDEIDTFSAEGKVSNPVTFGEACKMPYLQA (0)
AMKEAMRLHPSVQWSLPRYVPDSGLQIGSFDIPAGTEVGINPYVIHRNMSIFGDDVEVFRPERWLEDEER

TKEMDRYMVQFGTGSRVCLGKNISLMEMSKLLPELLRHFDFELVHPEEPWTVSNF WFAKQDDMDCFVTARKSNTV*

>#fgenesh1_pg.scaffold_1001349 same gene as e_gw1.1.1095.1 different ends

Necha1/scaffold_1:4194923-4196600

MSRSAML NKYLTQLRRVPGPFLAGATRLWKLNFVAHGQLEKVQMRLHARYGPVVRISPNEVLISDPSAIK

TIYGHSSNFRKTKFYIPFGTKDNDDLFTDPDVIRHAHHRREIASAYSMTSLVELEPMVDKCVETMCDQIR

GLAGQRKPLDIAKWLQFYAFDVIGQITFSRPFGFMQEGKDVQGCISKLERYLIHGALFTVMPEFWPLYYL

ANTLLSKIGLAYPPGIGIFNEFVGSQIQDRLERGAQGQIDFVSRLQKMGRDESTIWRSCFANVAAGSDTT

AISLRAIIYFLLKSPRAYHRLQDEIDTFSAEGKVSNPVTFGEACKMPYLQAAMKEAMRLHPSVQWSLPRY

VPDSGLQIGSFDIPAGTEVGINPYVIHRNMSIFGDDVEVFRPERWLEDEERTKEMDRYMVQFGTGSRVCL

GKNISLMEMSKLLPELLRHFDFELVHPEEPWTVSNF CQIRFSSCPMKRFRHQACPGVHPIVTLEPAMRTP

ANILN*

>e_gw1.30.150.1

CYP5039A1

Necha1/scaffold_30:313862-315492

33% to 58A1, cyan may be intron seq, yellow differs between models

38% to CYP58E1 in the CYP53 clan (part C)

the region VASKDKQSGPTME is long compared to other P450s and is probably

an intron. Remove it. Treat as a new family.

MGYLVLAVAAAVTYGVVVCVYRLYFSPLAKFPGPKIA (1)
AVTSWYNGYHDLVSGGQYIWVIEEMHRKYGPIV

RTRPDTIHVNDPAFIEKLYSQSPKHRRERHSTILGTMQADGSILATKDHDLHRRRRAVLNPFFSSQNVRR

LSPVINGILFNLLRRMEGWAKAGQPVKLNSAYRAATKDVIQAYALGDGEMCLDMEDCNAAFFDVFTPQRV

CHLGTHAFWLAYLMANLPPVIMTTLLPRVGVFATFMI (0)
NLNAEIDQIKQTDKLPEGKTIFHEILRSDIPSS

EKETLRLADEAMVLVIAGSETTASTLAAITYHLLADPSLMTRLRVELERVMPDVNEIPDPSTLNGLPFLN

ALIQEAIRLYPGASHRQDRVAPDEDLVYQRPDGQTFVIPAGTGVGMTAPLVNRNPDLYPNPLEFRPDRYL

ENPGLAAYQFAFSKGTRQCIGINLAYQELQTFVAGIFRKYDVY (0)

LYKTKEEDVAIYSDYVTFGQYPGSQGLRVIIRE*

>XM_743113.1 Aspergillus fumigatus Af293 cytochrome P450 (Afu5g01360) mRNA, 

compare ends 

Query  1     ENPGLAAYQFAFSKGTRQCIGINLAYQELQTFVAGIFRKYDVYLYKTKEEDVAIYSDYVT  60

             E   L  Y  AFSKG+RQCIG++LA  E+   V+ + R+ D+ LY+T  EDVAI  D   

Sbjct  1288  ERKRLEKYMVAFSKGSRQCIGMHLAKAEILLAVSTLLRRMDLELYETTVEDVAIKHDIFI  1467

Query  61    FGQYPGSQGLRVIIR  75

                   S+G+RV+I+

Sbjct  1468  PFPRMDSKGVRVLIK  1512

>#fgenesh1_pg.scaffold_30000118

same gene as e_gw1.30.150.1

Necha1/scaffold_30:313915-315492

MGYLVLAVAAAVTYGVVVCVYRLYFSPLAKFPGPKIAAVTSWYNGYHDLVSGGQYIWVIEEMHRKYGPIV

RTRPDTIHVNDPAFIEKLYSQSPKHRRERHSTILGTMQADGSILATKDHDLHRRRRAVLNPFFSSQNVRR

LSPVINGILFNLLRRMEGWAKAGQPVKLNSAYRAATKDVIQAYALGDGEMCLDMEDCNAAFFDVFTPQRV

CHLGTHAFWLAYLMANLPPVIMTTLLPRVGVFATFMIVSVGSSLEIDQIKQTDKLPEGKTIFHEILRSDI

PSSEKETLRLADEAMVLVIAGSETTASTLAAITYHLLADPSLMTRLRVELERVMPDVNEIPDPSTLNGLP

FLNALIQEAIRLYPGASHRQDRVAPDEDLVYQRPDGQTFVIPAGTGVGMTAPLVNRNPDLYPNPLEFRPD

RYLENPGLAAYQFAFSKGTRQCIGINLAYQELQTFVAGIFRKYDV CIRRRRRMWPFTRIT*

>fgenesh1_pg.scaffold_24000105

CYP5040A1

Necha1/scaffold_24:251478-253220

41% to CYP62B2, 39% to CYP62B1, 39% to 62C1 and 32% to 62A1

in CYP53 clan (part D), probably a new family close to CYP62

This gene model seems correct
MPMLQFFLSYSVAIGIALCAFY (0)
VIYKAKVALLGPLSDVPGPVVARWTNLVLKYHTLSGRRIQYLDSLFSRY (1)
GTVVRVSPNEVGINSPDAVRIIQKVSGGFGKSAWYDMTGPGMLGMRDRGKHSRRRRLLAHPLSNSSLPA

FEPLIQAKVDLAMDQMETENRKLGYTDVHKWFSFMATDIIGDLTFGSSFRMLEQGR (0)
RSQYVEDLQAVMPT

VHKRIELAPFFDMLFLLPLPQIRQVTARFQRIMSYGRESIRRLKLAQQAGTLITPFFFDKIMNPKDKENA

LTDVEMEEEAAELMVTGTDTTSNTLTYLVWSVLKDPAIRNRLEAEIGRLPGNFKDSDISKLNYLNAVVQE

SLRMYGAASGSHSRDVPRGGWEVGGYLIPDTATVLTQAYSLHRRPEIFPNPDM (2)
FNPDRWLNATPEMQGSFIPFGGGPR (1)
ICVGIHLAYMELRLTTAAFFRKFRGATVHPSLTEDDMDLENYTLIAPKAHKCLIKL*

>AP007164.1e Aspergillus oryzae 51% to fgenesh1_pg.scaffold_8000032

CYP684A2 old name = CYP5041A2

Fifth P450 of six on this accession

CDS complement(join(1693125..1693300,1693352..1693428,

1693479..1694095,1694146..1694531,1694582..1694720,

1694773..1694844))

MDSGFIRDNIPAIASIAVLVYVLSV (0)

VYRSQRSHLSYLP    

GPWYTKFTDLPLRYKVVTGQRPRYVHALHDKY (1)

GPVVRIGPDEVDVSDISGAREIHRIGSGFLKS

PWYSLLNRKDTQSIFTTTDPKFHNAHRRLLSSPMSELSLKSMEPLIDARVRLTIQKMQ

EEMKTRGVADVYKWWFFMATDIIGEITFGESFRMLEKGK (0)

KNQYVKDIEMISVIGGIRA

SFPILVKLATLLPLPIFKEVNASGNRVFGYATESINRYKRLLAENPENPKPTVFTKLY

NAGEEGLPDNEIRDDAQSFIVAGSDTTANTLTYLVWAVCRDPQIKKKLVDELAEIRDD

FTDEDLRSLPYLNQVINEALRLYPAVPSALPRSVPPKGTTMGGHWIPGGSTVSTQLYS

LHRDPVAYPDPEK (2)

FEPSRWASPTKLMKDAFMPFGAGSRN (1)

CIGLHLAKIELRLATGYFFRYFPNAKLSSKYDFNDNDMEQMLFFLMSPKGKRCLLEV

>fgenesh1_pg.scaffold_8000032

CYP684B1 old name = CYP5041A1

Necha1/scaffold_8:72793-74540

39% to 62B1 Fusarium graminearum, 40% to fgenesh1_pg.scaffold_24000105
incorrect last exon and missing exon 3

51% to Aspergillus oryzae AP007164.1e (in CYP53 clan part D)
72793 MIHTLEGLLCRSHLAIFLALVGLIYLVSI (0) 72879
72926 LVYGRYFQLLARLP (1) 72967

73013 GPELSRYTDIILKYHWLRGTRAQYVHYLHKHY 73108 (1)

73162 GPIVRVGPNEVDISDISAVKEIHSVKGGYKKSRFYELLVPGT  73287

73285 TTNVFNSTDTEFHRRHRRILSSPLSESSIKTVELAVDQKVKLVISKMAEE 73434

73435 MAARQVTDVAKMWLFMATDIISELSFGESFGMLEAGK 73545 (0)
73603 KNQYIEDLEGLAARGPILTTFPTLIAIARKIPLPVLQKTAAAAARLRNYA 73752

73753 QHAVLRYKRDFASNPAAAKPMLFKKLFEAGEDGLSDEEIRAEAQAYIVAG 73902

73903 SDTTATTLTYLIWSVCRDMRVKQTLVSELNKLPADFDDNDLRSLPYLNAV 74052

74053 IDETLRLYAAAPSALPRVVPHGGSTLAGYYLAQDTVVSTQAWTLHRDLTL 74202

74203 FPNPERFDPSRWLEATKEMRDGVMPFGGGAR (1) 74295

74361 VCIGKHLARMELRLGTARFFRAFPSAVVSISEGMSDQDMIPKVFFLLAPNG 74513

74514 GRCLIEAR* 74540

>fgenesh1_pg.scaffold_37000024

CYP5042A1

Necha1/scaffold_37:64074-65768

new family, 63% to AP007164.1d Aspergillus oryzae

47% to AP007157.1h Aspergillus oryzae
This gene model seems correct
MIDQVSQYLLRSSVRARIFALSLTITLLVFLVFVFVAQYFKPAGKRNLKDGRKSRLPPGPRGLPILGNLL

SLKDGRHDPNHAF (0)
LRQIASFGEMTTVHLGSKTWIFLNSHRTVSEIIAKRGSATNTRSPMPISSGLVSRDG

RSLVLPQESWTERRRVMHSLLSGTALKQYGEWQELESTQMMAEYLFKPEKWYKHHYRYANSVIHRIALGE

RLGKSTQELTDLQNCVTFFVGSIGSSVIDWFPDLAKLPKFMQPWRRHWQALGDWNYDVYNSWWAPIRKQV

EEGTAPPSFVRDVLLNKDTRYKGDDQDCMYVAMQLIEAGSDTTREALNIMVMAMLEYPGPFRKARNDIDL

LCGIGEQARLPVLSDMEDLRFICAIAKEVLRWRPIFIVTPDHVASQDIEFEGCRFPAGTGFVINEVAVGN

ECENPDMFYPERWMNGHETDISHGLWQFGGGRRICVGYRLAQRSLFINIARLIQCIDFKA (0)
DGPYNGRILNQESTDEPFPVKATVRSREYERLIVEEATRAGVLDNAKIDRD*

>AP007164.1d Aspergillus oryzae 

CYP5042A2

Fourth P450 of six on this accession

CDS join(1201326..1201574,1201624..1202814,1202863..1203015)

63% to fgenesh1_pg.scaffold_37000024

MGASIHAHISAAANESPITAAFVSIAACLGLIFLIIQEIFKPVG

KRRSPQGKKWKLPPGPQGVPIFGSLLYLQKVREDEEHRIHKDLAKYGEMTTLHLGSKT

WILLNSKRVVSEIIAKRGSLTNGRSPMPIASGIVSRDGRSLLLPPAQWMEKRRVMHSL

LSGTAMKQYGSWQELESTQMLAEYLFQPERWYRHHYRYANSVVHRIALGERLVKSGKE

LAELQDVVTHFVGSIGTSLVDWFPELDKLPRMLQPWRKHWEKLGDWNEEVYKSWWIPA

REKVENGTAPPSWVRDVLLHPDTKFTGNDQEAMYVALQLLEAGSDTTREALNIFAMAA

LCFPDKFQKAREEVDSQCSTTKNFRLPGIDDLGNMPYICAMIKELLRWRPIFSFTPDH

VLTSDMEFEGYNFPAGVGFVINEIPVCNECEDPEDFKPERWLDGHETDAAHGLWQFGG

GRRICVGYRLAFQGLFINVARLVFCYNYEAAGPYDSKRLNHHKTVEPFPVKVTPRSEQ

HTSLILEEGARLGVLEDAKRLI

>AP007157.1h Aspergillus oryzae RIB40 genomic DNA, SC023

CYP5042B1

complement(join(1170838..1170975,1171028..1172102,

1172148..1172220,1172254..1172488))

revised to match to 5042A1 and 5042A2 but stop codon encountered

MTQLSIETFVVFTAFGLLWLSYEYFRPGSILSRFASMRSKLPPG

PPGLPIFGNMFQFTRARDAGLWGPFVSPGFLPSAASLRQYGPMTTLHMGFQTWVVLNGP

*VATDIINKHGKITS
ERPDMPIAGDLVSHGLRTVIRPTAAWTEGRRVMHHLLSGSVLRIYGNWQEIESLQML

SAYLREPKHWYAHHYRYSIAVLYRLVMGENLSKTQDELNDYQKVTMEITLSSLNSMVD

FFPRLDRWIPIYLQWWRPYWAKMGDFHHSVFKSWWDPIRDAVRQGTANPGFVRDTLLH

PDMRYKGTEEEAMYLATSVIAAGSDNTRMALNTFIMAMISHPETMARARQQLDAVCIN

EDGTLRLPGMADFDRLPYLAAMVKEVLRWRPTTPVTPQHQLTEDLEYEGYRFPKGTCF

VVNGIALGQVCDNPDQFDPSRWLDGNEGNIVHNLWAFGGGRRICVGYRVAQQALYVAI

ARIIFCFDLCADGPIDTRKLNHFHIHNEPFPVRVTVRSAKHEFLIKEEAEKASTAF

>e_gw1.32.163.1

CYP5043A1

Necha1/scaffold_32:163700-165597

40% to 532C1, treat as new family in CYP53 clan close to CYP532

This gene model seems correct
MADFLNTFQLQLQRFQLEKWEAPKLWELTGYIFLGFLILLAFDAIRSALRPGLRGLPGPAFARWTRLYRF

FLFADGDGPRKLLRLHKTYGPIVRVGPNHVYISDPKALPIVYPYSGRYAK (0)
SDFYKAMAGRYEGKTLDNLF

TQQDSEAHKRLKVPVSQKFSASALRALEPMFHDCIDVFFDAMDDLAGQKIDLSTWLQW (2)
FTFDAIAQLTFQRRFGFMEERKDVRNLIPATEGVVTYGALVGLIPELHRLLL

GNDVTTAILGWLMPSANAIGYIFQVSTLWDFIFK (0)
ITGEEMKRYDVEGGKDRADLLAWLKGEMNKGNTDLGPRELFTHISSNL (2)
LAGSDTTAVALRAVFYHLIKNPNKYLKLQQEIDDAQAKGQLSEYIAFEESQKLEYF (2)
QAVVKEAMRLNPSIVLPFERVVPPTGDTICGV

NLPGGTIVAMDTVVVHRDKATFGDDVESFRPERWIDSDPEQIKAMERAFFT (0)
FGYGTRTCMGKNIALMEIGKVVPQTLRRYTLEWASDEPEWRVTSYWFGKQEGVIVKFRRR*

>fgenesh1_pg.scaffold_14000115

CYP5044A1

Necha1/scaffold_14:293544-295186

32% to 532C1 new family, best matches are all CYP532, in CYP53 clan

delete last exon in model

MPVMIVFALGLGSCLLLVHLFTTYLRLSSIPGPFAAKFTDFWRFRSQNAKGHTQRLLALHQKHGKLVRIG

PNHVSISDPAAVPIVYSTNPTWHKGPSYYGAIPVSKNRAVPSIIGMGEAQHTAVRKSVGRAFTTNSLLDY

EDSIEATGQDLIKVLSRLQETDIGEWLQFFAMDMLIRIAFSDSLELLASGNDIDGTLAAVMGRFDHWGHW

GAVPSADYLFNKSRLATMLKGVGDSPLARVANRMLEARKRDTNKLSYKDLCAKFLEGQAKYPQLVQHDEI

LGIIMSTIGAGADTTAGTLTYTLYFLSKHPDVREKLVQEIDENLNAGMLSRMPKWAEVNRMPYLDAVLKE

SMRLLPIASWGLDRVVPPAGATIAGEFIPGGTIVGCQIDAVHQDQHVYGKDSATFRPERWLETGEDQRRQ

MDRAFLAFSAGKRTCTG VHIAWLEMKKTLPLLLMNFE (0)
MDLVNPSQDVRDGIRVSAVKYPPPVPMKIRPRVAQNGV* 
>fgenesh1_pg.scaffold_43000032

CYP5045A1

Necha1/scaffold_43:94104-96134

32% to 548A3 new family in CYP53 clan

change the last exon

MSSLESTLDVHLPGQKFLVLIFAALCL (0)
PVVYNVLFHPLAQIPGPFLAKLSDLWHAYHLSTGTRHILLCDLHDRY (1)
GPLVRIGPNTVSVNTNEGLQKIFSATSPIDKSPFYQAFAPGFHSSFAAVGDAFREKKSILSHAFAQ

KKLDAMEVTFMIHIKKLCEVMKSQKAVELDECLSALTIDILLDVCFGETFDLLSNPIEKSK(0)
EATLWRWPVLQKAIRILSSKYTTRDYPAQ (0)

RAIGAMLKQRQNASGREDIFNYLLTAEKPGSGEPFPDRELFGEAIILFVA

GSDTTSTALLTTLWHLLRHKHTYDNVVNEVRSRFKSIDELTYKEAQYLPYLRAVIEEGLRIFPPNSGFIP

RQVVRSGRPFILHDMEFPVG (0)
PVQTEIGVSNMSLHRNPLYFENPDQFIPERWTDGSKAKRDRPAFSPFSKGPRSCLGRN (2)
MAYVEMTLVLAALFLELDMEFQDPATEARDGYRPTDSFVL (0)
AEEVVVDNNFISLSSL*

>e_gw1.13.299.1 

CYP5046A1

Necha1/scaffold_13:1007168-1008783

38% to 530A2, 40% to e_gw1.14.490.1, 39% to 530A1

59% to CYP5046A2
in the 64 clan

short at N-TERM, add exon

MKLVNHQDVVHLVRLQTQRLRSLDGGTLVPVVVVLILVLAGVYISLVPNSIT (0) 

ALILLTLPLPQDP

RRRKLPRGPPGWPLIGNLFDLSDQEQVRNKVREWHRKYGDVFYTKIGATDYIWLSSPKAVKDLMDKKSAI

YSSRPHLPLAQNIASGKSRQLFMAYGPEWRSLRKHSHALLNLNASKKYRPVQNLESKVVLHDLLTRPDQF

YTINRRYSTSVIMLVAYGYRVPSFEDPLITKIFSVLENLSIMMAPGAFAVETLPGLVKLPQFLFGNWRSW

GEKAFAHDSKIYLELWETLKRTTDAGTARDSFCKEFYLNDPKSKGIDDLLAAYTCGGLVEAGSETTATTI

NNWTLAMVLYPEIMKKGQEELDRVVGTDRMPQWEDEADLPYIRAMIKETLRWRPVNKFGMYHASTEDDWY

EGHFIPKNSVVVLNWW (2)
AIQRDPSRYPDPDTYEPARYLDSPLTAAEYMNSQDPYDRDHFSYGAGR (2)
RACPGVHLAEKSLFIVISRTLWAFNIEKKKRADGTTVEPSTTMMTGFLSVPEM

FDCSITCRSDKHRRIIEKEFEGTKTDELIY*

>CYP5046A2

AAGI01000373.1 Phaeosphaeria nodorum SN15 

       MIQNVSLSPVLLKLSLLFISPVLLLLTAYFFIVPNVIK (0)

24919  DPRRRKLPPGPKGLPFVGNMLDLADTELVRDKAIAWRKQYGEIFYTKIGGTDYVW  25083

25084  LSSPKVVKDLMDKKSGIYSSRAPAPLAQDVASAGRRQLFMPYGARWRSIRKHSHDLLNLR  25263

25264  SSVKYQPVQDFESKYLLQELMESPDDFILINRRYSASVIMLVTYGYRIPSWNDPLIQRIY  25443

25444  AMLDRFTKMTAPGAHAIDSFPSLASLPQWMLGNWRSHGQRVFEQDSQLNLDLWNRLKRET  25623

25624  DAGTAKDCFTKTFYLKDPAKSGIDDLSAAYTCGGLIEAGSETTGTTLNNFVLCMLLNPEV  25803

25804  QKKAQEELDRVVGPDRLPTWEDEESLPYVRGVIKEVLRWRPVNKFGMPHATSEDDWYEGY  25983

25984  FIPKGSVAVLNWW (2)

       AIHRDPELWPNPDAFDPSRYLNHSASAADY  26163

26164  INASDPKTRDHFAYGAGRRVCPGVHVAERSLYINIARVLWGFNLRKKIGKDGQVIEVTEK  26343

26344  MAPGFFSVPENYECDIRPRSAKHAEIMKKQWAEAEKEGLNF*  26469

>CYP5046B1

AAIL01000816.1 Trichoderma reesei QM9414 

runs off end

47% to CYP5046A1, 51% to CYP5046A2

        MSLLAKIALITPLVGSQNSPYSSHVQSNETFQILWLAYKLWTR

206456  DPRMKHLPPGPQGLPIIGNMLDMADTDKMMTLAKDWADQYGDVFYTKVGLQYFIWLSSP  206632

206633  TAVKDLMDKRGSIYSSRAASPMINMVSNQERLNFLPYGEKWRTLRNILHSALNLETSTS  206809

206810  YKPVQDFESKQALWEILHAKDDTEFSDINRRYSTSTIMTITYGQRVPHLSDPLYQDILKI  206989

206990  VRHFSLATAPGGWMIDTLPMLADIVPEWLLQNWKTVARQWYEEDSRIYLRMYHKLMNDIE  207169

207170  NGTAPDCFLKDMAREKIEKSLISDVTAAFAAGALIEAGSDATTTALNNVILACLLYPEVV  207349

207350  AGAHEELDRVVGSDRMPDFSDEPNLPYIRGIAKETLRWRASTKIGTCHSTTQDDWYKGFF  207529

207530  IPKGAVIVLNWW (2) 207565

>fgenesh1_pg.scaffold_2000584

CYP5047A1

Necha1/scaffold_2:1870053-1871983

37% to 619A1, 68% to AAKE02000009.1  Neosartorya fischeri

in CYP64 clan 

Neosartorya fischeri has an insertion between PDRY and HEME not in this seq.

do not remove last intron

MNLSISLSFALIGLCAVIYRVLQIGKRDPRMPKGPPTVPILGNAHMLPTTGLYKK (2)
MKEWTKTYGPVFSLKIGPSNTVVLCDRKAIHQLLVEKGSIYSDRPPSYVGKLLTQ

GDHLALEQMDVTWREKRKIISHNFSPKQLDENHFRVQEAE (2)
ATVLMSNLCNNPDNFYSEIRRYTASVVTSITYGCRAPTSDSFWCK (0)
GVYNVMDK (0)
WTAAMEPGANPPVDVFTWLQYIPSSFAFWKRRAIDAGKTMDGTWGEARRRVEERRAK

GEKRRCIVDTLLDEYEKKGWPSSIPQHAFTNLLGEIIEGGADTTAAQLLTLILAFAL

HPEVQTKAREEIDAICGTERSPRWDDFSKLPFINCIVKEGMRWRPV (2)
AVTALPHKVRQ (1)
DDEYQGMLIPKDSTIFIPTWAIHHNENIYKDPETFDPDRYAQHPRLANDYAGSPDWANRDHYNYGAGRRI

CPGIHLAERNMWRIASKLLWAFEFAEPTDPKTGEVTHLDPEAYNPGILQAPLPFKVSIKPRSEAH 

VATILREHEGSLEFLSQYS*

>AAKE02000009.1  Neosartorya fischeri 

CYP5047A2

49868  MSLLSTLLQVPGGAPAVSPILLLTGVL

49948  LVAGIWRLLQIGKRDPRMPKGPPTVPILGNFHQIPSTGLFAR  (2)50073

50146  FGEWAKEYGPVFSLKFGPTNIIVLCDRKAVHELLDKRGAIYSDRPPSYVGRLLTQGDHIALE  50329

50330  QMDPVWREKRKVISHNFSPKNLDEKHFLVQEAE  (2) 50428

50485  GLILLNDLLRDTEGFYNHVRRYTASVASALAFGHRGPTFESFWGH (0)  50613

50687  AVYDVMDRWTEAMEAGANPPVDEYPILRLIPKRFAYWKRRAVAAGTVFDTTWGKARQIVDE  50869

50870  RRARGDKRDCIIDRLLDEYNQKGWPMSQHAFNNLVGEVVEGAADTTAAQILTLILAFA  51043

51044  MHPHVQEAARREIDAICPPDKPPKWSDFQQLPYINMIVKEGMRWRPV  (2)51184

51261  AVTALPHRVRQ (1)  51293

51364  DDWYEGMLIPKDSTVFIATWAIHHNEQIYKDHDVFDPDRYKDHPKLANDYAGSPDW SNRD   51543

51544  KYNPSPLCLKTSSPV

       SLHHYGYGAGRRLCPGVHFAERNMWRIAAKLLWAYEFAEPIDPRT  51723

51724  GKTIPLDPNSYNDGILHAPLPYKVRITPRSKQHEETIKKGLQEALDFLSKWN*  51882

>fgenesh1_pg.scaffold_43000028

CYP5048A1

Necha1/scaffold_43:79608-81418

new family 31% to 503B1 in 54 clan

This gene model seems correct
MTVNALISADTPLALYAGILSFFTLAVVGFLSLRRERLPNAEFLRVVDKPGRGGQAEDVEAFMKNSLSTIMKGYNE (0)
YSKHGRHFLLRTPTQIYLMAPSTMLEEIRKIPDNKLSQPAAANIIFQIKHTFHLALLNDYCHFD

VVRKSLTQNLPRIIGDLACETSYSFGAELGQCEDWTHAIVFQVCTALVTRVANRMMVGPELCRNKDLLHY

SATYTKATFDAAAMLRNVPAILKPLVMRFNTSHRSQQEVARRILVPVIRERLSRMHPNTSSGDKQNKPND

AHMSPSTPPNTAHGFRVSF (1)
KKRDPEILLQRMIHINVTAIHAPAVTLAECIFDLCRHPEIHAELRDEIIQV

LGNKAFDEAWSKANVDKLVKLDSFIRESTRLTPMSA (1)
VKMERLAVQDFKFSDGTFVPKGTSIGVISHGRHLDCDILPNATTFDAFRYAKVRAELGKEKQYTFAQAGPDNL

LFGLGIHACPGRHFASVLLKIMLAHVLVCYDIRFIEGLSPPHGTWTQKFRNPDLGYAVSWKGRKVDTELQGAFL*

>e_gw1.23.313.1

CYP5049A1

new family add N-term exon in the CYP59 clan

Necha1/scaffold_23:325069-326664

MDLLDKLTAYAVQRPVFVSAWTLTVALVLNVIYKGYRQRRFYRNL (0)
PGPPHSWLFGHLKVMGEMSALVPPNCHPQLYFTEMARRYNLDGIFYVDLWPVGPGSCLITDPDLLDQITVRK

ILPHHPMAEDFLSPMIGRGSIGGANGALWKRLHNAMNPAFSWTHIRHLTDVFVDECVQFRKNLDKLAQTG

EVFSMEHVSARLIFDVIARIVFNFPLHAQTTGSQDLEDLRELILLVEGQSDITIAYNPVEQIKRWWRRRQ

VLGRLHPSILSKIHERFELLVNEKIVPSRKDPNSILDLMLREHVDQEGMTKANAKLSKADVNLL (2)
IKALLVGGHGTTTDTLC (0)
YMYMLLSKSPHVVEKMLQEHIEQLGPDTEVSTQTMVETPELLQKLPYTDAVIKETLRMF

PVGYGVREGPPGAKVTYKGRDLPVDHGVAVSTQGHDVHYNTRFFPDPTVFRPERWLGPEEIPRSYFRTFG

RGPRACLGQNLAANELKVILVMTVRDYSFECAGLKPNDKPKMTYTDLDTVYGDIVFQELGLEAKPRGGMM

MTVKKRA*

>AACM01000320.1, AACM02000262.1  Gibberella zeae

CYP5049A2

49% to CYP5049A1

252033  MSVSEFKAPGLLMTILSAT

251976  ALLIAVLYRGYRTRRFYRDL (0)

        PSPPHSWLLGHISILKNIALSMP  251797

251796  RNSMPQLYYTEIAHRYKHEGIFYLDLWPIGPSLVIITDPKLIEQAHIPRPMVPHPFTNTS  251617

251616  MAPIAGDDIIPTKSGTEWKKLRNDMSPAFSYTYAHNMVGVIVNESKLLRGKLDELSATGQ  251437

251436  VFSMEELLNKTIFGTVSRHLLNDESYAQKAGRQDLADMRELIDLAREESDPRIAYNPLVQ  251257

251256  IPRRMKRYIIRRRLEASLFGVIYKRLETLVSGGIVPSRQTPTSVLDLILREH

        AELAKRENKEGRCNFANLSKFEEKQLLT (2)

        IRGLSLGGHTTTTTILS (0)

        YLFMLLSKAPHIVDKMHQEHIQQLGPNPQATLLKNPDILSK  250729

250728  LPHTEAVIKETLRLYSVGSGLKLGPPGATVYHQGRHLPIDNNLIIVTNAHGIHYDPNIYS  250549

250548  QPIDFRPERWLSQNKAHPRPGYFRPFGGDGRWCPGQNIAMCMLKVIVVMTIGDYVFECAD  250369

250368  LKPNLKPGTLHTDVDVVFGDIAFQQLLLEGRPRDGMMMTVRKRVQDLTLT*250216

>fgenesh1_pg.scaffold_13000347

CYP5050A1

Necha1/scaffold_13:996526-998270

45% to CYP5050B1

36% to e_gw1.13.299.1, part of a P450 gene cluster, in the CYP64 clan

36% to 530A1, 41% to CYP5069A1 Aspergillus fumigatus
This gene model seems correct
MAVLGYAGLLVLLVACIYLRGRGRGKLPPGPKGIPLLGNAYQLGSKPHRQLQLWASQFGSVFTVRLGWES

WVFINDPPSVREIFDKQSAVTSGRMPQPVLSGILSGENRLLLLTYGEKWRKLRAIVHKSLTPKGSSTYKP

GQEFEAKQLIYDIATDNATQEDFYMHVRRYTTSVVLLSTYGLRVPSW (0)
DCDDIRAIYGLLHDFSQAAQPGAYLADLIPPLGNLPWFLQWWRPSATRAYKKQRDTWMGYWKRLQVALKE

NRAPECLVRQLVESDLKKQGISEVEAGFAAG (1)
SMIEAGSETTSSALNSAILYLSAHPEVQDIADEELSRVVGDERSPTFDDEADLPYIRAIGKE

ILRIRPVTNIGTPHYTTADIEHKGYIIPKNTVVCISQYVLHFDQGRWKEDGGRSFDPSRYLAYPEKAGVY

AASRDANSRDHFDFGAGRRICPGMHLAENSLFITLAKLLWAFRIEPGQGPDGKPIPVDLSDDAYEPGVNT

LPKPFKARFVARNETRARVLHEEWAVAQEQGFWLGDVKVDTKGVVVQDSV*

>gw1.19.97.1

CYP5050B1

Necha1/scaffold_19:553881-555574

45% to CYP5050A1

add to N and C-terminals

MLVRSYFSTVMSQEILLPIILGLVFLFIKFVGFSKQTSKP

IPGPPALPLIGNLLQFKSPSILKTWARQYGEIYQVRLGPAXNWVFLNSPKIVKELLEKKSAATSTRPSFL

SANMVSGGRRMVLMPYGNHWRTLRSIIHASLTPKAANVLQPAQNFEGKQLIWNIFNSINNT (1)
EMGFYTHVQRYSASVILLMVYGLRAPTW (0)
ESNAITQIYKVMNDFGRVANP (1)
IYGAIDVFPWLLNLPKWMHWWNNDLKKIEE

RQSEAWLHYWNQMKDKIDKGEAPDCFGRQFVEAGYKQKGISELQAAYVCG (1)
TMIEAGSDTTAASVNNGLLY

LSAYPDVVARAHEEIEHVVGNNRSPTFDDDLPYVRAIVKETLRIRPATTMGGPHAADQDIEYNGYTIPKG

TGLMLHQNGIQMDPELYPEPEKFNPDRFLDHPLKAGDYVGIADPYKRDHWTYGTGRRICSGMHVAENSLH

IVFAKILWAYTISAPKDEEGRLLPVDLSDDAFFLGAVTVAKPYRCIFSPRNAEVAETIVREWKEAEREGF

QLGDRKVGIDGIIATQTD*

>fgenesh1_pg.scaffold_8000422 

Necha1/scaffold_8:1042988-1044138

CYP5051A1

Add missing N-term

intron 3 begins with gc boundary, remove intron after KTLVT

29% to 573A3 in 53 clan part B

MLEHLSFLRIFLSLVLIGVVIIIRRLYWHPLSKFPGPALPALTSFYQFYIFWTHEEGNWYSELHKKY (1)
GPVVRCGPNHLSFNDPSMVSTVYHSKVDKTGFHQEFSCPAAVFNKKSHMDHAVAKRRFAHA (0)
YSLPRVQLLEPALDDQVVRFMSNLTAESKKDPLVDFGTWIR (2)
YFSFDVITAMSLGTPVGFMDAKDDVRGLIRNMEETAVREQRLSLFPPISAFARNNPLGRRLFVSSPSDRRGLGVFMA (0)
EIRQEVQQRRACTAKPTYEHSMLDQWLASSSSDGQGIPQQEIEDELLMDM (2)
MAGPDSIALMATNLIFLVADQR

PILQRAQAEVDAAYADGRLSGQVPTYEECRQLPFITACVNEGLRFVASTFPRRRASPPGRPFSLNGMHVP

PGTSVSSSAAMIGRHPDLYGDQADQFLPDRWLAASPEQLQEWARLDVHWGVGVRKCLGKHVGLMALYKTLVT (0)
LVRSFDLQLEETTTIDRWSYPSSEHMLLTPHVPPTQ*

>e_gw1.70.16.1

CYP5052A1

Necha1/scaffold_70:45730-47558

new family 44% to CYP5052C1 Aspergillus fumigatus with two introns removed

48% to in the CYP64 clan

This gene model seems correct
MALLQSPLSRGAPSIASIVGVAVICIISWFIWKLVEEKRFERRYRLPNLVPGLPLIGNG

HQIPPGGTVLHFQKLAKQYGEM (2)
FTVKIGGVYWLFLNSRRVSNELLDKRASIYSSRMSLPMANDLISNQKRIVLMPYGDLWR

RERKVMHQILNGTRTRLFEPYQDTESKALLFNYLQSPQAWFKAHATFSGSIIMSVVFGRRAGLEDPNLRE

SLAVSEKFVPYLVPGASLVDHLPFLARIPWLKSLQPWRWYGDYLYRRTKT (2)
VYKREMDDLRGRMKSGSYKPCFMSEFLNLGHDQEFEDDDLYFIAGALMEAGTDTTRVSLDQIVASVVLFP

DWAERARKELDEVCGPNAERLPTAQDAPKLPRIKAAVKESVRWK (2)
PIIAETGIPHALTRDDEFEGYRIPAGTVVNYNHWAISNDPAQYEQPERFWPERFMDEDLDKPLQGHLGFGA (1)
GKRVCVGYSVGNTNLFIAIARILYCFDIQGADDTPIDTSKPLYAIDSQPPFKVHVKPRTEAHAELVRRECSDAVVK*

>gw1.142.24.1

CYP5052B1

Necha1/scaffold_142:12270-13802

48% CYP5052A1

add cyan at N-term and C-term

MKLLEGQSLTLPVVSALLLLWLLYRTILFFRFHHKYNFPNLVPGVPLFGNMLQIPTDTAERRLYLHKLAKKYGEM (2)
FTLKVGSNYWVFMNSQRVANEILDKRGARYISRQNLPMPGDVASGGKRVVFMPYGNLWKX

ERKVIHEIIGPRNRNVFAPLQDVKSRALLHQYLTEPDLWNQAHARYASSLIMSMVFGRRT

KLGDPNVDRIIETNNEIMKMFEPGSNLIDSFPFLASIPLPRSIQPWRWWGDSVFEQSKK (2)
NFMEEFESLAERQRQGKDVTCFVSEFQRLGRDKSLDYESTVFLAGSLIEARSDTTRM

ALNQLMAGAALFPDSVRRARQDLDEVCGANAERLPVASDIADLPYIKAVSKEVLRWK (2)
LTYISSISFPEIAHSLIEDDSFEGYNLPAGTNVIWNSWGVHMGGSEYEQPERFWPERFLNEDLDKPLKGHLAFRA (1)
GRRVCPGWVIASNSLHLLIARVLYCFDFHTVPGHPIPVGKPFEISTEKPYEVKVTVRSPAHAALIQRECTEAANIE*

>gw1.36.29.1

CYP5052B2P

Necha1/scaffold_36:100410-101927

88% to CYP5052B1
50% to CYP5052A1
add cyan regions. Note probable pseudogene. 3 stop codons and 2 frameshifts at X.

MELLEGQPLTLAVGSALLLLWLLYRTVL*FRFHQKYSFPX
NLVPGVPLFGSMLQIPADTAERRLYLHRLAKTYGEM (2)
FTLKVGSNYWIFMNSQRVTNELLDKRGARYISRQNLPMPGDVASGGKRVVFMPYGNLWKWERKVIHET

IGPGNRNVFAPLQDVESRALLYLYLAEPDLWNQAHARYASSLIMSMVFGRRTKLGDPNIDRIIDTNNEIM

KIFKPGSNLIDSFPFLA STGIPLPRSIQPWR*WGNSVFEQPKK (2)
NFAEEFEGLAERQRQGKDVTCFVSEFQRLGRDKTLGYESTVFLAGSLIKARSD

TTLVALNQLMAGAALX

FPDSVQRARKDLDEICGANAERLPVASDIASLPYIKAISKEVLRWK (2)
LTSFSSISFPEISHSLI*DDSFEGYNLPAGTNVIWNSWGVHMDASEYEQPERFWPERFLNEDLDKPIKGHLAFGA (1)
GRRVCPGWVIASNSLHLLIARVMYCFDFHTVPGHLIPVGRPFEIGTEKPYEVKVTVRSPAHAALVRRECSEAANIE*

>XM_749573 Aspergillus fumigatus

CYP5052C1

MSDPNTTAVRPVPRVGFATIVLGLIVLGILRWAYACYKWNQKYK

LPARVPGIPILGNSLQVPAVQQGPWAKDLAAKYGEM (2)

FTCQFGGSTWVFLNSSRVVKDLLEKRAAIYNSRPPFPMTQDIISRGGRIVLMPYGER

WRLVRRVMHQILSVTNQPMFQPFQDLESRQLFWDYLHKPDRWFAANGRYANSVIMSVV

FGRRSLLDDPDVAELFETIELFLAEQQPGGESGGCVPGAGELAPVLAVVAAAGRSGFS

RRPSSRQTGTTNPRRYEAKMLRGEFLASKEITQMDEVTKLFVFGSLMEAGSDTSRVTL

GQIIAGAITYPDWVTRAREQLDRVCGAHAERLPGWDDRPRLPYITAVVKEGFRWRPNI

AEIGAPTVLIKDDEYEGSRFPKGTVFTWNAWAIALSPDEYEQPERFWPDRFLNEDLEN

ALKGHGAFGP(1)

GRRVCAGWKVGETNVWIAIARLLYCFDF

HPVPGQPIDTMRIPQLAGNAASFAARVSVRSPAHAELIRRECAEAVKTQY

>gw1.15.527.1

CYP5052C2

Necha1/scaffold_15:823081-824500

53% to CYP5052C1 Aspergillus fumigatus

47% to CYP5052A1
add N and C-term parts

MSYSYTADLLPFLSKHLPAQVKLGPLFILLIILTFVTKQLFASWQWHRKYKLPSRV

PGLPLLGNTLQVQYPAGMWFKGLAEKHGEM (2)
FTMQLGSKTWVFLNSSRVVEDLLEKRSAIYSSRPRFPMAQ

ELMSGNNRFLLMPYGERWRKIRKIMHQILSTRQANKFQPYQDIESRKLLHNYLRKPXLWFRANQLFANSV

ILSVVLGRSSNLDDPTLVELFDSAQTFLCNIEPGTNPVDLFHWLASLPSWMQWWRSYGMSGFENTRR (2)
IYLREVNLIKQKIADGTAKPCFAVDYLQAKGDINTDDDEQLFIFGTLMEAGSDTSRIAIGQCIACAAIYPEWV

KKARAEMDAVCGNAERLTSFEDRDKMPYMTAAAKEILRWRPFIQGGTPRELIQDDEYEDYKFPAGTVFTW

NPWAIALNPKEYDDPLTFKPERFLNDDLKNPLKGHWSFGA (1)
GRRVCAGWNVGDTNVWIASARLTYCFDFEQVQ (0)
GQPIDTFNTTWEVHNHPAFPIEIKPRSPEHAALIERAFAEIVED*

>gw1.7.200.1

CYP5053A1

Necha1/scaffold_7:1738381-1740021

42% to 546A2 M. grisea, 40% to 546A1, 35% to 546B1 in the CYP64 clan

37% to 546B2, 55% to AAGI01000022.1 Phaeosphaeria nodorum

add to the ends

MALSSYLKQTELSKDFLYIYGL

LALLASPLIWLAADYVRILRLRQKMPPGPFPLPLVGNFFQLPKHQPWIEWETWSDTYKSSMITIWNGRRP

VIICNDIWSISELLDKRAAIYSSGPHHVVMGDMMNMSETNQVCQKYGDSWRLHRRLM (0)
HTIVGSQSVRNHR

SHQSNESKVLLRDMLLSPDDFDMSIERYSCSVVSILGWGRRIDRINDTVAQVALSFMEGVNFVVPGLYIM

EAVPWLAKLPGWLYPLPSIILKSSKHMQRYFAALAKEAAANSTEDNFSKSLLVAQREHSISDEDISSLTA

NMIGGGVDTTTSSTLTLILAMCVFPGVQRKAQEELDRVVGQDRYPEWTDEENLPYIRAVVSDXLRWRTVT

ILGGIPHAPIRDDEYNGYFIPKDTAITGNLWAIHRNPREFPRPDVFRPERFLDGLERPYPNKKGHNAFGW

GRRQCSGQPLAEQGLFITIARMIWAFNMQPGLDEN (0)
NRPVKLDIFAHSDCENMRPEKFKARFTPRTQQIKDLILREAAEARELLRPLDGETAITMASVA*

>AAGI01000022.1 Phaeosphaeria nodorum SN15

CYP5053A2

304178  MLLDRLGYEANT

304142  FYYAATACLVLATVVVFVDYGRMLLLRRKLPPGPFPFPIVGNHYQISKDRPWLQWAEWAE  303963

303962  YYNNPMTTIWVGREHRIIVQDAWVASDLLEKRADIFSSRPRFVVMGDLVDATTTNQTTLV  303783

303782  YGDRWRIHRKLM  (0) 303747

303691  HGVVGTQAVRGYREAQANESKILTRDLMMKPDDFVMSI  (?) 303578

303576  ERYSVSLTSIIGWGRRIKKTNDEVAQLALAVMEAVNYIVPGLYLMEAIPILSKLPSFIYS  303397

303396  TPSKIKAGANLFSKYFYFLTQEGAKVDGPTFAANLIEAQPKMNLSNKEVSGLAANLIGG  303220

303219  GVDTTSSTMLSFILAMAYFPDVQKKVQAEFDAVVGHDRSPNWDDVDKRLPYLVATVKEVL  303040

303039  RWRTVTILAGIPHANTVDFEYRGYHIPAGTNITGNMWAIHRNPRDFPDPDVLRPERFLNG  302860

302859  LEKPYPNQRGSNPFGWGRRQCSGQPLAEQGLYYSLARIAWAFNIQPGLDKH  (0?) 302707

302636  GNEVKLDIFAYTNTENMRPEPFEVRFSPRTPKIQDMILSEAMIASEDLSIYDWETK  302469

302468  VTIKDALQDA*  302436

>gw1.28.146.1

CYP5053B1

Necha1/scaffold_28:468415-469853

new family 49% to CYP5053A1, 44% to CYP5053A2
add to both ends

MLIFILPVVAAAVAIAYGVIWVLVDYVRILRLRRRMAPGPFPLPLFGNIFQIPNSRQWKKFEEWSFKYQSPIITIWD

GHTPVIICNDAWSMSNLCDKMANIYSSRVVKTLTGKIFGLNKFNQAGLAYGEQWRLHRRLTVSCGPYRYW

QGDTNPIISTRLQMPRL (2)
FVQGALRFTVSIVSVIAWGRRISSESDNVLKVAQAFVGSANLGFPGKTYTEAI

PILASMPPWLNALPNQLRKLADTSNKYFYALSVEGAEAAQDNFAKRLLREKEEHGLTKVEISNLTGNFIG

AGVDTTMSTMLTFVLAMCLNPYVQHKAQEEIDGVIGHDRYPDWSDEGNLPYLAAIINETLRWRPAFALGG

PPHAPTEDHVHNGFLIPKGTAVIGNLYAISRNPREYPXPQRFWPERFLDGFDRPAYPNKRGHNAFGWGRR

VCSGEALAQQSLYFTIVSLLWAFHIRPGLDEN (0)
EVTLDPDAYTVSQVNRPVPFKVRFLPRSEKIASLVKEGAENARSVLRAFDAETKVTFESA*

>fgenesh1_pg.scaffold_18000233

CYP5054A1

Necha1/scaffold_18:681283-683153

38% to CYP504E1, 38% to 504A1, 36% to 504A2, only 30% to 504B2 in CYP64 clan

This gene model seems correct
MDLFTTLPGSPIALALLGLLALAALLLVCLNFFYVDFAKIKGIPEIPGGEVLAGHLYQLGHDHATTAATW

AAKYGWPVYQFRMGRRRVIMLNSFESAREWLVKNQSATIDRPWFYTFHGIVSKTS (1)
AATIGTSPWDERTKKQRRVVGSFTTGPSIKKMNKMLDMETCAVISRIYYDSQNEADGISPHVYQKRLAL

NLMMMFCYGTRFNSVQDPMLLQILRDAKTIA (2)
SFRSTNSNPQDFIPHLRYVGKNRRMATATEVRERRDTWLAAMLKTVTTNLNRKRPGDKNCVAEMLLEDNQESLTE (1)
LDIKTILGGLMSGGFETVYSTLIITIGMLSTEAGQMIQDKAYQDIMNAYD

SPQMAFEQCLLEEKSPYVVALVKEALRFYPPLKILPARQVYKTFTYEGATIPKGLLVYINTQAVNF (1)
DKGTYGTDAGQFRPERWTDKANGIPPPYHFAFGAGARMCTAVNFSNRLLYAVFVRLILSFKMTPSKEMPPNTHP

IGYKEDPAASNAVASDFKIGFTLRNKEMVESFLRNSHEGLTNFVTGDNAEPLLL*

>fgenesh1_pg.scaffold_187000002

CYP5055A1

Necha1/scaffold_187:6622-8491

new family add cyan at C-term, in CYP53 clan

MALLLQYFLALSGLICFYLGHSIIYNLFFHPFRKFPGPPLAKISRVWSRRANFQGLKYMRIHEAHQKY (1)
GAVIRIGPNELSFADPLAIRDIYTTDDFQKEESFY (0)
FSKRGYEEDHLFSFT (2)
NPEAHSQRRKLLSRGYSQRSLLAIEQELSTKIQIFLQVIGKDSADGKPVDIYNRVHLLSFDVV (1)
YWLLFGDDPKSLESGGEHKVLSYFRAWRPIFIY (0)
KEFWPQLEKIGIYLPGALGENFRKVKAWKE (0)
YSVDLIRKCRQNTVVTPFFRSVLYGEKDGYLDRPLTDSEVAEECMSGM (2)
FGGTGTTANTFVFLLWATLQHPGVVEKLKAELRAAIPNVGSVPDYQ (0)
AVINETLRLYPTIVAIIPRIAMRDTSVAGVHIQKG (0)
TIVGIQNYTIHRWEPAFPEPERFIPDRWLDDENIEQRKEAFVPFSVGSRRCIGIN (2)
LAQMELSKLVAAFFRRYDATIDPSMQPEDMRMFDNFSAGPAGRKLLVRLNESTI*

>CYP5055A2 AAIM01002625.1 Gibberella moniliformis 7600

59% to CYP5055A1 runs off the end

AAIM01002626.1 Gibberella moniliformis 7600 = N-term exon 1

Missing exons 2 and 3

same contig as CYP628B1 about 16.5 kb apart 

       MLLDIHTSIFRIAV

  322  LTLCALLVLKVAVSIIYNFFFHPLSKYPGPPLARISRLWSRIGNFQGRKSERIHEAHVRY  143

  142  GSVVRVGPNKLSFSTPTAVQAIYTSNDFTKEESFY (0)  38

24778  MFDEDPGSVPRGQPHQVMRYIKAWKPTYIY  (0)

       KEFLPQMEQYGVYVPGTIGGYFRDVRTWKK (0)

       YALKLIEEIRQKDSHTPFLRNVLSA  24419

24418  EKSGDAAQPLTNSELAEECMGGM  (2) 24350

       FGGSGTTANTFVYILWACLKQPNVVAKLRSELLQA  24178

24177  FPEPGLVPDYQ (0)

       AVINETLRRYPTIVARSPRTAN  23998

23997  NDTVIDGIPVPKG (0)

       TIVGTQNFTMHRNEDAFPSPEDFIPERWLA  23818

23817  ADGKETLKASWTPFSVGSRRCIGIN  (2) 23743

23692  LAQMELSKLTAAFFLRFDARVDEAMTEEDMRMYDTSNAGPAGARLFVHMREV*  23534

>e_gw1.7.522.1
CYP5056A1

Necha1/scaffold_7:284482-286156

new family 34% to CYP665A1 AN2727.1 CYP64 clan

37% to gw1.271.3.1
This gene model seems correct
MTTHSFLDELPHVHAIPLPESNPSSLPVLLAIVLVLVSALLLQAYLATRRPKNFPPGPPTTPFLGNILDV

PLSKPCVTFAKWAQSYGPILGIKAGPMNMVVLHDPDDIHELYDRRGSTYAGRPYNYIALNHVFEPDIGQI

YLFQRNDRLLKRWKRPARWFLSQQGIEGIVPILDAVGARCIKALCDSPSQFLEHLRVWAFSTPLIVLSGQ

THINKDLLRTYFYRQKLVTGLLEPGKTPPVDFIAPLRWLPTFFAKWKRDAYFVRKHQDAFYGEMLAGAVS

NRQRRKDGEKDVGEYEPVMARLLGEGMPEREVKWLAGGLLDAAFDTTSAAVANFVVALAGHAEVLKKARE

EVEAVCGGRMPTSEDVGKMPYLKACLME (0)
TFRWRPSAPLGLPHVTDADDTYKGYLIPRGTNIIVNAFAILH

NPDVHPNPTVFDPKRYLDPEKQTDEHSKSTWIFGAGRRRCVGDQYTMHALMAIMAKMVWALDMKVPEGTD

LSVEGGFDDGLMMKPRENVTVEFEVRDGRRERVEEEWQKGERMLERMLGKC*

>fgenesh1_pg.scaffold_19000220

CYP5057A1

Necha1/scaffold_19:595776-597672

new family 39% to AAGI01000353.1 Phaeosphaeria nodorum, in CYP53 clan?

delete last exon from model

MLSVAKIATQLGQEATLYTVSALIIFALLSIAVLK (0)
CAYRLLLHPLRRVPGPFVARITDLYFFPSTFKCDRVY (0)
VLRRLHEKYGPIVRVGPNEVSLSDWRMYRRIYTNKQALKDPKFYSPFSFLGHGNVFSVT (2)
TSNAVDHSSRRKLQAKTYSQQEIASHASSILQRTDVLIDRLLKSASDSPTSTANAYDLFGAWGLEIICKLLVDADIPDD

PGQTIHMLEALEASPPTFFANILFPWLPTFRFKTSLPGILGHAYRAFDEWERLTIGMLKGYESQERDPGD

KKQFGVTPLLEANNKHLGRSYHFREALEEAMGIVLAGSGVSGHTFIYLIYALALPQGRRVQETLREELKG

VGDSLSELMALPYLSAVIKETYRVYPAIMSTLPRILGEPLEVADTDLTLPPGTVVGMQNYVHHRDPILFP

KPDEFIPERWLEGHKMSQGINLDDANAALTPYSVGSRNCMG QTLAKTELYLSVPRLVRRLDFRLSSKMKP

DDMHMKDLWAVQPKGRRLFLDVKPVDG* 

>AAGI01000353.1 Phaeosphaeria nodorum frameshift at 42065

CYP5057B1

40782  MATTLLHRDSLSHFGVVGLAFLLSVCYVTFF (0) 40874

40948  LVRRLLLSPIRTVPGPLRARLSQWPMIIQGLKGRRIY  (0) 41058

41114  ELERLHRKYGSIVRIGPNEVSVADWRHMRAIYSNPKTVIKDPAFYDGVRMIGKHNIFQMTQVRPHLL  (0) 41314

41355  HAARRKLSSPPYALSSITRLDPLIQKNADNLVNRLILGVSSSASGTVDAYELC  41513

41514  ALFSLETMCQAAFAKKFDKADGPEGSLELLRSLEGSALRFLPQSLFPFLGSTGLGIKLPG  41693

41694  FIGDAYRCHQIWEQQSRKMVDHFLEKSSADDKYLLSPVATGIDTFLDRRLSHEELIE  41864

41865  EAMGYMFAGSGTTSSTLTYLLYAISLPENLDIQERLREAVQKLPADDVTTIRQDPYVNAV  42044

42045  IKETFRL  42065

42067  FPTIVSTLPRLLLEPLQLDEYRLPAGTIVGMQNWMHHRDPVVFPNPDQFLPDRWLVPN  42240

42241  ASSHAMESSLTPFSIGRRNCIGQNLAWEELYIAVGAIMRAGLKLCLGPEMQPWEM  42405

42406  EIVDRFNIAPKGQRLMLHVTRD*  42474

>AAIM01002904.1  Gibberella moniliformis 7600 

CYP5057B2
55% to CYP5057B1, 40% to CYP5057A1
5687  MSGLFDNILGLSREALLAVLSVSLCLVYVSIKV (1)

5549  SLQIVGRLLFSPLRHVPGPSSTKLSGAAVWLSTIQGRRVY (0) 5430
5370  KLEELHKKYGPIVRTGPNEVSISDWRHLRTIYLNNKGMIKNPDFYEAATFVGKDNIFQMI (2)  5191

5102  NVQQHAARRKMSSPPYSLQSVALLDPLIKGNARRLAQRLKSGTSSPVDAYTFCGLF  4935

4934  SLEVICQAGFAKDFSNDTNGAAALKLLQAMDGSALTLLFDGALPFVARFDIGTKLPGAIG  4755

4754  DSYLKREYWRKKSYEMVDHFLEKSADDEKYLLTPLATGVDGYLGRKLTHEELVEEAM  4584

4583  GYMFAGSGTTSSTLTYLLYELSKPENAAIQERLRTEVLAISDDDIVAIRNNAYINAVI  4410

4409  KETLRAHPTIISTIHRLLTEPLTLGQYTLPSGTVIGMQTWLHHRDTSVFPDPEKFIPE  4236

4235  RWLNETPEMKSALTPFSLGKRNCIGQNLAWQELYWSVSEVMRSGSRFRVAEE  4080

4079  MKDWEMEMEDRFNIAPRGRRLMLTVSQVN*  3990

>fgenesh1_pg.scaffold_24000015

CYP5058A1

Necha1/scaffold_24:34924-36641

new family 31% to 543A1 , 30% to 502A1

This gene model seems correct
MLASYGQLVLISIVGAISIYAFRIASIKRRAKGAKAPPGPK (1)
GWPVVGNAPELASSDGNLIPIFNRWAKLY

GDIVQFSILGEKQILLSSDKIAHELFVKRGPKYSDRGTPHAMAYITRDLNPALMPKN (1)
EAWRRERKLIHSA

ISITSNDKYLELMEEEAKLTMRDLVDYLSNFDNHMKRYAFGVLTRSMLGFRVSTAGDPFITETDSFIDEA

MKCFRPDEYPGNVFPFLRYLPTWLVPSLGNMERIKNKAYDEIFKLQKKVELSVRKGTASPSIYRHFFENR

DEYVISNEEAGYAFDSMIGGGTRSPYNALLTFLYLMMEFPEWQDKLQRHVDKVVGPDRLPCFADIPSLPM

VRAVVKEGIRYRSIMAELGIPHRLEEDDIYDGYFFPKDTVFHANYA (2)
AILMDKDTYPDQQPFNPARWLEPL

YPTYKEPLTVHPNCQNFTPFGYGRRACPGYDFAERTLVILVAQIAWACEVKKPIDPETNKPVVIDMKYEP

TPNPRPLPFPCDIRPRSVDRSKLVKLEAARCEVA*

>XM_742056.1  Aspergillus fumigatus Af293 cytochrome P450 (Afu8g00560) mRNA, 

CYP5058A2 54% to CYP5058A1

Gene prediction has wrong N-term (first exon)

AAHF01000014 Aspergillus fumigatus

complement(join(661025..661409,661471..662275, 662337..662700,662860..662895))

locus_tag="Afu8g00560 fifth P450 of 8 on this accession

      MIISSYHLLWLALVAFILQYVAGIVSTRQRRQGAKVPPGPKG(1)  86

139   GWPFLGSAPALAAVDTNGIIGIFKSWAEQYGSITQFSAMGDKQVILTEDKDARELFV  309

310   RRGIKYSDRGAPHAVEYISMKQNPGFRPKDDGWRRQRSMIQSAINITSINKYQSLMDDEA  489

490   TFTVNALLQSPDSFHGEFLRYSYSVLTSSLLGFSVRSPSDPFIHHNETFTAELMNSFRPD  669

670   CFPSNVFPVLRKLPMWLLPSLRTMERLRKEYVGEMWAFRRKIEKLVKEGSATECIYKHFL  849

850   LHRDQYNVTEEESVHTFQAMIDGGTRSPHNNLLTFLFLMMEFPEWQKKLQEEVDRVVGRD  1029

1030  RMPSYRDIPNLPTVRAIVKETVRYRSIVAEMGIGHCLQTDDIYKGYFFEKGTVFNAIFAS  1209

1210  ILMDKDTYPDGKLFNPARWLEPSYPTYKEPLTTYPNCQGFPAFGYGRRACPGVDFAERTL  1389

1390  VIMFAKLGWTMNIRWPRDEDGNELREELQYEPVPAPRPLKFGCRLEARDADRAKIVEE  1563

1564  AAKHLKLQ*  1590

>fgenesh1_pg.scaffold_6000721

CYP5059A1

Necha1/scaffold_6:2168361-2170789

new family, add extension to exon 3 

33% to CYP559C1, 31% to 559B1, 30% TO 559A1, in CYP54 clan

MYSLWILAAAVIIWRLHTVFSHLSKVPKQVPWAYRSKFTPYLFSQLNGILNTPPAINRGYQK (0)
YSKNGTLCAITLPFSRPEILIPRNLIRWATSQPDKILSPTPIQHEIVAAKYAFLNSSVGKDFAVYDVLRVQMNRYLPK

LIPQIMGELASQIDETFGLDTEWREVQVFLLVREVISRVTTRLVMGNTL (1)
CNDKELVDNLSNFSSSVLPSAIAISLFPPFMHPFISRLTSIFNHIYMRRALKTLGPYVKQRIEAVRNDVAQ

GSKSLPREDVMTWHIEEALRKKEPR (0)
PEEGLEDRIACRAFATVFA

ALESTTLTMTHALFNLCATDDPEQTWEALAEEGRQAFAGEVNQASVNSLNRADSAVKETLRLHTAIKALS

VQVMASGGVSLDEHNLKLPQGSRVSVSAWGIHHDEDIYPNAYTFDAFRFSRPHENGMIAEDKKEAHLLVS

PSEDYLPFGFGRHACPGRYFAAVETKLFLAYMAVHYDLKQVHQRPGFVSLGHLPTPPIKGKLMIRRKRDI

CEPYKGDLPMA*

>CG810696.1  FSAAN78TR Fusarium virguliforme  genomic survey sequence 

CYP5059A2

70% to CYP5059A1, first two exons only

696  MYSIWIFLAAVVVWRLYTAYGHLSKVPKGVPWADTSKFTPYLFSQMNNIRNTAAAIDEGYQK  (0) 511

461  YSKNGTLCALALPFSRPEILIPQKLIQWATTQPNKVLSPTPVQHEVIAVDYTFLDSSVGK  282

281  GNVAYDILRIQLNRHLPKLIPEIMQELAGQIDETFGFDTEWKEVQAFLLVREVMAKATAR  102

101  LILGDTL (1)  81
>AAKE02006477.1 Neosartorya fischeri NRRL 181 55% to fgenesh1_pg.scaffold_6000721

AAKE02001791.1 Neosartorya fischeri NRRL 181 65% to fgenesh1_pg.scaffold_6000721

CYP5059A3 

about 60% to CYP5059A1 Middle region not in database

627   MFPLIILMLGAVAWRMYTSIKHLSTIPKEVPWVGRTGTFSTYLSSQIQAIRNTPSAINEAYNK (0) 815

862   YNKNGAICAIPLPFSRPEILVPRSFVRWMLSQGDAILSPLPVQNEIVGPKYVFLNPSVHG  1041

1042  DYAVYNVLRAKLNRQLPMLIPAIMEELAARVDQFWGMDTDWREVQSHPLVRNVVGRVSGR  1221

1222  IILGSPL (1)

2     ALKETLRLRTSIKALAMQVTAPSGITLDGGKLRLPQGSRLSVSSWGIHHDEEIYPSASTF  181

182   DAFRFSRPREGGETADANAATNGNDNKHLMVSASETYLPFGMGRHSCPGRYFAAIELKLL  361

362   LAYLAVNYDIKLAGERPAFVSIGHFPIPPLNGKLMIRRKRGTAVGMDDPTGV* 520

>AACM01000113.1  Gibberella zeae PH-1 strain PH-1; NRRL 31084 chromosome 1 

CYP5059A4P

note new Pseudogene not in Fusarium graminearum collection

2807  EIDKNLSQCSLAIMPSAIGIDIFPPFMQPIAAHLTCFLYDSLLDVRTEDLGCPIHVDAIE  2628

2627  IDNEISKTQPQNDIMTWHIKEALRKKESR  2541
2512  IASRIFATTMAALEAVTLAVAHALFCVGSSNSSAQIWRALEEEARHILHRPINQDSVD*L  2333

2332  HFADAAIKEHLRLQTAIKALTVQVMHPTGITIKDIGVYQRQGAHISVLA*GIHHDEYIYP  2153

2152  NAYTYDTFRFAPQRRNACNSEGSDDEYLMTTPSEKYLSFGFGKHVCPGRQFA  1997
>fgenesh1_pg.scaffold_24000138

CYP5060A1

Necha1/scaffold_24:351790-353582

29% to 609A1 Magnaporthe, micro exon 11 bp at heme region

This gene model seems correct
MAILLNSLAALQFKAGSFIAVIVILIALVAVAPLLGRLAPPRGAPRAFGGHGGLNSPTFTKSRNEYLRHG

KEQSPDKQFSFWHGPNHMVSVSGDVARTVFLTSRKLNALAA (2)
FATLSGSFLKIDSLTNSYVRLALLTFKRC

AQDEHIEVNLPRLIDDSRRFLETIDQSEAWDPVENLSYLMYQLTHRMAGTHDIANDPDLVARTRDIYKPL

DDYSLFEIWFPLLPTPSKFKKAWAYARLHWIVQGFITDRRRTGRRESDAMQMMMDQEFTDPVITV (0)
AVIGAMLAGVLNMTVNGAWNLLYLAHNPNWLSKLRTEVDQAIVKYRRSANEDVSDVFKRLGLKDWESEFPLFEQI

LKETMRFTMAGQIVRKNIGNKGVSVGDTDFVIPKDSLA (0)
VYSVEDAHMDPSVYRDPLEWDPSRYDKGKDEGLQSPHSFLGWGSGNHRC (1)
PAMR (0)
FSKLNMLVPTVMLVALYDFEVCNDQGESSNEPLPSLSYDGVGSGRPTGKVHVKFSPRTREGV*

>gw1.14.57.1

CYP5061A1P

Necha1/scaffold_14:171902-173237

38% to 68A1 missing N-term, two stop codons, possible pseudogene

39% to 68D1, 39% to 68L1 

42% to 

gray box matches CYP68L1 Aspergillus nidulans

cannot find N-terminal with any confidence, first exon may be missing

MMHWNPASEKSTSPSPGFKRCLLVLDFSLNFGNLTFTSNFDLLINMPEITENTPPSLLAQLSVLALQ

PYASLSG (0)

HGDSFQVYTPTGPMIVLSRKYTNEIRNHKLLSFQQNINK  (0)
ASFTSLPGVGLMPGMAGFLFDVHSSEVFKGVVRTQLTQSL (1)
GRITAALSSETAAALEEYFPPRN (1)
DWQECVFYPTTVDLVFRL

SARVFLGEGICRNKGWLKVSGAYAVEGIEFTRVLRFWKPIVRPIVQFFLSERLQMMKSERVARRIINEEL

ERRCLEQTEGARAGRPVRKYDDALQWLQDWR*KSGEKFDIVGGQLGLGIGAIHTTSMALSRVLYDLIDNP

EWVQPMRDEVKRVLEEDGEWKKTTLHKLKLMDSVLKESQRRNPVHL (1)
TIMTRIAEGNVTFSDGLKVRKGDM

LTVTTPEVMMDSELFPELERFIGDRFLKLR*ILGNENKWQYVATSTEHIGFGHGEHSCPGRFFAGNELKV

ALAHMLLKYDWKFAEGCDSRNVEMAQDVIPNPIAKVLFKERQPEIDL*

>AAJN01000160.1  Aspergillus terreus NIH2624 cont1.160, whole genome shotgun sequence

CYP5061B1

16164  MTVILDVLDTHHLVQ

       GIAVALLLVFVSSFYGDLADGIPYRNIPLVGRSRWEISNKKAKQRFVSSAKELMAQGFSQ (0)

       QGRTVFQLMFAQSATIVLHPKYVNEIKNNPSLNFDEANKK (0?)

       SFFGSKIPGFEPFDGIDKEGILLEVINKKLTHTL (1)

       GQLTIPLSRETATVLSEKLPKSG (1)

16898  EWQSFTFAQEIPHIVARLSSLVFLGQKICRNQEWLNVSVNYTIDAFLAARDLRLWPSVTR  17077

17078  RIVHWFLPSAKRLRHHTVVATEIIQAEIQKRELIRTGKLPEEDPPRTHADALDWFAEVA  17254

17255  AGRPFNVIRSQIGLSLAAIHTTSNLLTNIMYDLTAYPEHIQPLRDEIKAIVDEDGMLKK  17431

17432  TSLTKMKRMDSVMKETQRLNGAGI (1)  17491

17569  AFLNRIAMDEVILSDGTRIPKGASITVSAHHMRDESIYPDAQTYRGFRFYDKRQEAGN  17742

17743  EHRFQFVTTSPEHLGFGHGIHACPGRFFAANEVKILLAHLLLKYDWKFAEDVGAGRPPNI  17922

17923  MHGVENICNPTIKLLYKARQPEVDLAALGEGAE* 18024

>AAKE02000017.1  Neosartorya fischeri NRRL 181

CYP5061B2

70% to CYP5061B1
530186  MALISELLQSPYFLQGIAVSLLLVVVSNFYRKLVDGFPYRNIPLVGRSRWEITNSKAKER  530007

530006  FVASAKALFAQGFSQ (0)

        GKTVFQMMFSHSPMIVLHPRYMDEIKSHPHLTFDEANRK  (0?) 529794

529750  AFFGAKLPGFEPFGLDKEGIALDVINKKLTHTL (1)

        GSLTISLSRESAAVLKETLPPKSD (1)

        EWQSLVFAQEIPYIVARLSSLVFMGEK  529394

529393  VCRDKEWLHVSVNYTIDAFGAARDLRLWPSITQSLVHWFLPSTRRVRKHISVAKKIVQKE  529214

529213  IEKRELIRQGKLLEYSPLKPDDALDWFREVAAGRPYDMTKSQISLSLAAIHTTSNLLTN  529037

529036  VMYDLIAYQEYIQPLRDEIVAVVKEEGCLKKTSLTKLKLMDSFMKETQRLNPVSI (1) 528872

528819  ASLQRYALADITLSDGTFIPKGAMLVISAHTMNDESIYPHADTFDGYRFYNKRKVPGNEH  528640

528639  RYQFVTTSNEHFAFGHGLHACPGRFFAANEVKILLIHLLMKYDWKFAEDRGRPQSLMH  528466

528465  GTEIICDPNVKLLYKARTPEIDLSKLGELPTDSPSV* 528355

>AAKD02000005.1  Aspergillus clavatus NRRL 1 ctg02_1099423829616, whole genome 

CYP5061B3
78% to CYP5061B2, 73% to CYP5061B1, 44% to CYP5061A1P

591865  MALISELLESRYLLQGIALAFFLVIVSHFYQELADGYPYRNIPLVGRSRWELSNGKAKDR  592044

592045  FVKSAKELMAQGFSQ (0)

592167  QGRTVFQLMFTHTPMIVLHPKFIDEIKSHPHLNFDEANKK (0)

592344  AFFGSKIPGFEPFEGLDKDHILLDVINKKLTHTL (1) 592445

592496  GNLTIPLSQETAAVVKETMPPRTD (1)

        EWQPLMFAREIPYLVAR  592675

592676  LSSLVFLGEKICRDKEWLNVSVNYTTDAFIGARALRLWPTITRPVVHWFLPSTRRVRKHI  592855

592856  RVAKKIVQDEIQKRELIRQGKLPAEDPPRTHADALDWFREVAAGRPFDETRNQIGLSLAA  593035

593036  IHTTSNLLTNVMYDLVAYQEYIQPLRDEIRAVMEEDGSLRKTSLTKLKLMDSVMKESQRM  593215

593216  NPVSI (1)

        AFLQRLAKADLTLSDGTYIPKGATLIVSAHAMRDE  593395

593396  SIYPDANQYDGYRFYNKRQEPGNEHRFQFVTTSPEHFGFGHGIHACPGRFFASNEVKILL  593575

593576  IHLLMKYDWKFAEDKGRPQGFMHGTEIICDPRVKFLYKARTPEIDLSSLGEGLAA*  593743

>fgenesh1_pg.scaffold_7000468

CYP5062A1

Necha1/scaffold_7:1339234-1341197

new family add exon 3

MALLSVPILAGALLAAVIVH (0)
NLLRVFTSPLSKIPNAGFGAAYSRLAWAFPREYKGTVTIDLPKLHEKL (1)
GPLVRIGPNEVSFYSRETYETVHKVGSKFRKDPRVYGEFVQGGHPALFSIT (2)
DPEQHAKRRRIMGQLFSRTKVPQLEKLISSHVDRFVQLIRENGPNVDLAVASRALEADIM (1)
STFSFGKSIEAVDSWASGKELEMVAKNDLKATWMPV (0)
LTNFPLLCELLEQLEGAIFRVTGVRSAYTKGLTEFQQ (0)
WCRDSWKLAISEDSELDEPATKSPNLIKSLCNSGLHAETALSEAKENLGPGTDTTSATLAHILWALAQNPDYQNALYED

LAAVSFYTDMTTLESVPRLQACVKEGIRWAGAAAAMLPRIVPPGGIELHGKFIPEGVREQ (0)
TVLTSSPIWYQHDKTAFPNPKVYNPYRWLTDDCKGMSEDKLRDRFYIPFSRGANICMGAH (2)
FAYLELYISVSQVIRNFHLEICNITQRSTLEKNEETNWTPVPLPKRREWVAAVPMEKLEVKMCPRL*

>AAID01003245.1  Botryotinia fuckeliana B05.10 cont1.3245, whole genome shotgun 

CYP5062A2

59% to CYP5062A1, GC boundary at intron 7 after VRIL
       MPLPLSLLAECTAFVLVGLCLI (0)

10810  RIAREYFSPLSSIPNAGVCAPYSRLLWAFPTEFRGRITLDLPKLHQKL (1) 

10614  GPLVRIGPNEVSFYSMEMYDAVHKVNSRFKKDPRVYGEFVQGGSPALFSIT (2)

10447  DPVEHSKRRRLMGQLFNRSQMHKLEGLMLHHIEGFVQNIASSRDGVDLL  10268

10267  PVCRALEADIM (1)

       SDFSFGHTIGALDAYFQGAELDMIAKNDQKATWMPL (0)

       LTSFPGLCNTCERTEQIVSSITGYRTPYSKAMLDFHQ (0) 9908

         WAERSWRTALSNNASQEKSTSPFPNLVQTMVNSNLPSSTA  9733

9732   LSEATENLGPGTDTTSATLAHILWALGSNPGFQEDLFQDLVTVSFATDMTTLEGIPRLRA  9553

9552   CVKEGIRWTSAATAMLPRLAPEGGAEFYGHFLPENVRIL (0)  9436

9377   TVISSSPVWYLHDPVAFPRPKDFDPYRWLTSDGQNIRDDPLRDKFYIPFSKGANI  9213

9212   CMGAH (2)

       FAYLELFLSISQVIRNFRVQTHPWSQPRSYPDEAKGSSPGVFQPVELPNRREWVAAVPTERLMVALEPRL* 8922

>e_gw1.8.270.1

Necha1/scaffold_8:576949-578514

CYP5063A1

35% to 663A1 Aspergillus nidulans, no introns

This gene model seems correct
MIDSTLIVVLLLTIITAVYLYLKSDDEGPGPRKFPLFGDLHYSPVEKPLINWDAWAKQNGAIVAARLFGI

VPIIILNTSEVATELFSKRSQWYSNRPRSVTMEMITGAGPGKCKFTLLHDYDADLQQYHRILSPTIGAPS

APRYQPLMELESMQLLVDLVALAERDKDHITSTRIVYPHFERTQGSIIMSLHYGMRIPTCEDPILHQVVK

IQAKLSHLVAHPGLPDSLPALRHLPALVSPWKRHANKIYDEQTKLYMKLMNHGRRFEGWNATKKIIAATE

KQTQSPQLPHLDLAFMLATSIQGGMETSPRQILWLFPGLIKNPGFLKKAHAVLDEVVGHDRLPSFQDRPK

LPLIDAAVHELLRWRPVAPGSVPRRADRDDHYKGIKIAKGNMVMANAWGIGRDDAVFDPSLGNLDDYVPE

RWLMHDENNGQPKLRSNLPLAAFGQGRRSCLGKKVAIDGMFIQVARLLWAFDIEPVEEVDPWKMDVVGLM

IIPNNFRFKLKPRSILAGATIKKEWNKADQL*

>BX649605.1  Aspergillus fumigatus BAC pilot project supercontig; segment 

CYP5063A2

56% to CYP5063A1 

44210  MAATSVVAVIVIGLLTVLYISRKNGKKTDKVLLKLPLIGDLHSSPIEKPLANWDSWAQQN  44389

44390  GPIAVPKLFGIIPIVVLNSYEAATELFNRRSQWYSNRPPSVSMEMITGAPPGRSRFTLMH  44569

44570  DYDDHLKLHHRILSPSLGALAAPKYQPLMELEAKQLLHDLVKALQHSPDGATISTNTIYP  44749

44750  LLERTQSSVILALHYGLRIPHPDERILHQVIDIQVQVTHLAANPALPDLIPALRHLPAIL  44929

44930  SPWKRAADRLYAAQVDLYMRLFHHGRDAAGWNATKQALSTAAKYAPASSSSSSSSSSSSS  45109

45110  SSQIPDLDLAFTLATSIQGGMETSPRQLLWLFIAALHQPSFVTRAHAVLDEVVGRDRLPR  45289

45290  FSDRAQLAFIDAVAHELFRWRPIAPGSIPRRADRDDEFQGVKINKGVTIMANAWGIGRDE  45469

45470  QVFDPALGDLQEFVPERWLRAGEAGEERLRSDLPLPVFGQGRRICQGRRVAVDGTFLQV  45646

45647  ASLLWAFDVAMVDDGAGPVDPWEMVVVGFMTMPKERRFKLKPRGDWVLDVIKREWETAEK  45826

45827  SLDKVMGTNDVE* 45865

>fgenesh1_pg.scaffold_14000017 

CYP5064A1

Necha1/scaffold_14:53762-55160

new family top half of gene 48% to AP007159.1 Aspergillus oryzae

There is a sequence gap after IIKAW added seq from e_gw1.15.528.1 (Necha2)

49% to CYP5064A2
MGFRYVLSIVAAEACAHYKSLALSFASILAVYCLSAFLFNLFWHPLAKFPGPKLAAWSQWWLSYHEAIKG

ESLIDILRTLHATY (1)

GPVVRYGPNL (0)

LHFSTFQAHCDIYNQNSRWDKDKMVYAAVMEENSSFGMTSHKAAKQRREVVQPFYSRRNILKMQEAIDRQ (0)

MQILVARLTQDGEGGCLSDLSLAFRCLAQDVMTEICLGISSKTLNA

PGYESPLILAMDENLRSFVPMKTFPTFRRLMYSLPPSLTPGEEVLTEYETMVENHVNKAIEDPCSFDGIS

PVTMLPYLVNRSDKNKLDTESLIGELQAFIVGGGETVASAMVLGIHGILRHPNLYPRIQAEIIKAW

PEVSGPVPGLEVLEKLPLLTATIKESLRLTHGVVSPLPRIVPEGGAQVDGHFV

PGGTSVGVSHVFVHLSSSLFEDPHTFEPQRWLDAFSEKGNSSLDKYLVAFSRGQRSCTGISLAWCELYISFATLLRQLDM

EYLADENDSVLKWRDCFQALYYGRHLRVRCVRRTS*

>AP007159.1 Aspergillus oryzae RIB40 = Aspergillus flavus

CYP5064A2
join(1096818..1097070,1097124..1097466,1097500..1098547)

This gene seems to have an AT boundary instead of GT at intron 3

49% to CYP5064A1 partial seq.
1096818 MDFGGILLHLEARSMATVLIAGLLVYWVGSAIFLAVVHPLAKFP

        GPKLAAASDWWLVYHEWFLGKSLTDILFDLHQNY (1) 1097052

        GPVVRYGPYR (0)

        LHFSSMQAYSDIYNVKSKWDKDPEVYKAIVDTSSAFGLRNYH

        EAKERRDLIWPFYSRQSVQRMQKAINRQ (0) 

1097494 ISFLVDQLDKQNQEGKLSNMS

        MAFRCLAQDIMADICLGKSFGTLEERDFGSPLIHALDEGLESYVLMKSFPTLRNILYS

        ISAMVTLPGEAEFATYGTIVADHVTRGIQQPDTIPPNTMLGFLVPTSSNTAKEAPQPK

        LSQGHMTEELQTFVIGAGETVASAMVQGLSGILQSPDLYKNVYEEIVQVW PETDGPVP

        PIEVLEKLPLLTAVIKEALRLTHGVVTPLARVISAGGACIDGHHVPGGTSVGTSHVFI

        HMSSDYYDAPDEFRPERWLGSSSDKHLVAFSKGPRGCMGINLAWCQLYLVLATLVRTV

        QMEYPADLNDIKIKWKDCFQPLYYGRPLQVRCTRAEGHS* 1098547

>AAIH01000146.1 Aspergillus flavus = AP007159.1 Aspergillus oryzae

CYP5064A2
only 1 aa diff to CYP5064A2 of Aspergillus oryzae

20049  MDFGGILLHLEA

20013  RSMATVLIAGLLVYWVGSAIFLAVLHPLAKFPGPKLAAASDWWLVYHEWFLGKSLTDILF  19834

19833  DLHQNY (1)  19807

19730  GPVVRYGPYR (0) 19701

19642  LHFSSMQAYSDIYNVKSKWDKDPEVYKAIVDTSSAFGLRNYHEAKERRDLIWPFYSRQSV  19463

19462  QRMQKAINRQ (0) 

       ISFLVDQLDKQNQEGKLSNMSMAFRCLAQD  19283

19282  IMADICLGKSFGTLEERDFGSPLIHALDEGLESYVLMKSFPTLRNILYSISAMVTLPGEA  19103

19102  EFATYGTIVADHVTRGIQQPDTIPPNTMLGFLVPTSSNTAKEAPQPKLSQGHMTEEL  18932

18931  QTFVIGAGETVASAMVQGLSGILQSPDLYKNVYEEIVQVWPETDGPVPPIE

       VLEKLPLLTAVIKEALRLTHGVVTPLARVISAGGACIDGHHVPGGTSVGTSHVFIHMSSD

       YYDAPDEFRPERWLGSSSDKHLVAFSKGPRGCMGINLAWCQLYLVLATLVRTVQMEYPAD

       LNDIKIKWKDCFQPLYYGRPLQVRCTRAEGHS* 18320

>e_gw1.229.8.1

CYP5065A2 old name CYP546B2

Necha1/scaffold_229:6813-8646

86% to CYP5065A2 old name 546B1

This gene model seems correct
MVVKILVYAAVAVAFAYLALVFPR (0)
LKQEWKLYSHRSQLPPGPKVIRTGIRKPWLWFQELSQQYGDVVYLQ

LGPTPTIVLGSAQAAWDLLEKKGAIFSSRPRFIMGGELLSGGMRGLMAPYAGYWRRWRKLLHSGFMQRQS

ETYRPVQSLESKVLMHDLLRSPEDFRTHLERYAASVIVTVTYGRRVEDVRTDIVVRRNAESMERLTMVN (2)
IPGKFAVERYPALKYVPSFLAPWKAEVLQQREKDIRMYTELMDEVRDKVAQ

GVAPTCFAKHLLEEQANLGMSDLEISYTAGSPFGAGVET (0)
SAGSLASFLLACAKFGPQFIPRAQEELDRVVGNDRLPTFDDLPKLEYIRAI

ASETLRWRPVAVLGGTPHASTADHVYKGMFIPKGSTIIAPLWT (1)
LHLNEADFPEPHEFKPERFMEERNYPG

TFGHSAFGWGRRICPGMHLGSASVAINIARILWAFEVNPAKDEKGRDVDVDI (2)
FAYSEGFNSVPLPFPCSITPRSSSHAEVIGQEYQDALEQLTAYTATTSKIS*

>AAHF01000014 Aspergillus fumigatus

CYP5066A1 no introns 89% to CYP5066A2 in CYP64 clan
756944..758524

locus_tag="Afu8g00220" seventh P450 of 8 on this accession

89% to 5066A2

Note: CYP5066A and CYP5067A are close in Aspergillus fumigatus

and Neosartorya fischeri, separated by a phytanoyl-CoA dioxygenase

they are probably working in a pathway.

MERLPLSPAVLFLIIVLPILYLWIRYTAPARPHGKHLSLPPGPP

RLPKIGNLHQVPRQIPWKKYKEWSDTYGPIMSVQLADTIAVVFSSWDLIKNHIERRNT

IYSSRPSVPFFLHATGGLNASILPYGPEWKLQRAIRSSVLKPSMTVKYRDVQHVETTQ

LLHELLSTNDFPVCLRRCIASVFLTVAYGERCVDHAGLEAIDRLEELNRAIALHAEAL

FSGAAGILTQLVLPKALVDRLPVRWKKDADMLHNRLTADLVARTRAALVRPGWNWVKE

FSMKDGIGSGDGDGEQGSKVELKRLAYMVGSLYEASMAASQALRVIILAGLLHPDATR

RMHDELDAVVGTGRLPDFHDAAQLPYTQAFIKEAMRWRSLTPMGSPRATSDEDECRGY

HIPCGATVLVNVWAINHDEAIFLDPFAFQPERWIENPDLPQLMYGMGQRACPGRHMGQ

DSLFLATARLFWAFDMALPDGADPIDQERFLDSGTTLAAFLPDFEVRFTPRSEKYQEV

IENSMAVLPDVLSISATP*

>AAKE02000012.1  Neosartorya fischeri NRRL 181 ctg_1099437635460, whole genome 

CYP5066A2

89% to CYP5066A1 no introns in CYP64 clan

Note: CYP5066A1 and CYP5067A1 are close in Aspergillus fumigatus

and Neosartorya fischeri, separated by a phytanoyl-CoA dioxygenase

they are probably working in a pathway.
28112  MERLPLSPAVLFLTITLPILYFWILHTSPARHHGKQLPLPPGPPRLPKIGNLHQVPRQIP  27933

27932  WKKYKEWSDTYGPIMSVQLANTIAVVFSSWDLIKTHVERRNTIYSSRPSVPFFLHATGGL  27753

27752  NASILPYGPEWKLQRAIRSSVLKPSMTIKYRDVQSMETTQLLHELLSTNDFSVCLRRCIA  27573

27572  SVFLTVAYGERCADHAGLEAIDRLEELNRAIALHAEALFSGAAGILAQLVLPQALVDRLP  27393

27392  VRWKKDADILHNRLTADLVARTRAALARPGWNWVKAFAIKEGTGSGEGDGEQGREVGLKR  27213

27212  LAYMVGSLYEASMAASQALRVIILAGILYPDATRRMHDELDAVVGKDRLPDFNDAAQLPY  27033

27032  TQAFIKEAMRWRSLTPMGSPRATSDEDECRGYHIPRGATVLVNVWAINHDEGVFLDPFTF  26853

26852  KPERWIENPDLPQLLYGMGQRACPGRHMGQDSLFLGTARLFWAFDMALPDGAEAIDQERF  26673

26672  LDSGTTLAAFLPDFEVRFTPRSEKHREVIENSVVVSSDVSSVTVAT*  26532
>AAHF01000014 Aspergillus fumigatus

CYP5067A1 most like CYP68 family, may be a subfamily of CYP68

join(752285..752491,752557..752673,752735..752834,

752888..752956,753007..753597,753667..754008,

754032..754078) model revised at intron 4

locus_tag="Afu8g00240" sixth P450 of 8 on this accession

37% to 68A1 Gibberella fujikuroi, best hits all CYP68

Note: CYP5066A4 and CYP5067A1 are close in Aspergillus fumigatus

and Neosartorya fischeri, separated by a phytanoyl-CoA dioxygenase

they are probably working in a pathway.

METLDAIQLPYLGVVGASLIVILGIILLFPLGSDPFITINQHPRDLFQTKAKQQFEYNAAALLNEGLQT (0)

GHSAFRLVTNMVTYLILKDQYAEEIKNDSRFGAHEAVDP (0)

VLLVDLPGLESMFQGSLHNQVPPMAVRALNKEL (1)

VHLTPSLSEEAMNCLQTRWTDS TGTC(0)

TEWHGVSIPETVLALIAQMTTRALLGPELCRNPEWLDIAKSFTTNRAIAVAAVQS

WPSFLQPVIHWFLPPCRALRRQIQCARNIILPALERERRAYCSDQPTKREFSNLVFID

QYAKGARYDATMAQLRIIAVAFQTTSDLVEKVIARLCKHPELIEPLREEVVSVVGNHG

LHRHSLRKLTLMESVMKETQRLEPAVI (1)

IGMFRLAKEKVTLKDGTVVPKGTNIAFANDL

RFDPEMYLEPETFDGYRFQRMREDPAKIDLAPFTKTRMSHLAFGHGKHACPGRFLACD

EAKLILCHILLNYDIRAVEGSPPEL (1)

PGSWGNDVGEKTAGD*

>AAKE02000012.1  Neosartorya fischeri NRRL 181 ctg_1099437635460, whole genome 

CYP5067A2

92% to CYP5067A1

Note: CYP5066A2 and CYP5067A2 are close in Aspergillus fumigatus

and Neosartorya fischeri, separated by a phytanoyl-CoA dioxygenase

they are probably working in a pathway.
33060  METFDAIQLPYPGVVGASLLVILGIILLFPLDTGHFISINQHPWDFFQTKAKQEFEYNAA  32881

32880  ALLNEGLQT (0)

32788  GRSAFRLVTNMVTYLILKDQYAEEIKNDSRFGAHEAVDP (0)

       VLLVDLPGLETMFQGSLHNQVPPMAVRALNKEL  (1) 32512

       VHLTPFLSEEAMNCLQTRWTDSAGTC (0)

       TEWHDVSIPETVLALIAQMTTRALLGPALCRNPEWLDIAKSFTTNRAIAV  32193

32192  AAVQSWPSFLQPVIHWFLSPCRALRRQIQCARNILLPVLERERRSYRSDQPTKREFSNLA  32013

32012  FIDQYAKGARYDATMAQLRIIAVAFQTTSDLVEKVIARLCKHPELIQPLREEVVSVVGKN  31833

31832  GLHSHSLRKLTLMESVMKETQRLEPAVI (1)

       IGMFRLAKE  31653

31652  KVTLKDGTVIPKGTNIAFANDLRFDPEMYPEPETFDGYRFQRMREDPEKIDLTPFTKTRM  31473

31472  SHLAFGHGKHACPGRFLACDEAKLILCHILLKYEIRAVEGSPPEL  (1) 31338

31314  AGSWGNDVGEKAAGE*  31267

>AAHF01000014 Aspergillus fumigatus

CYP5068A1

complement(618220..619713) no introns

locus_tag="Afu8g00740" fourth P450 of 8 on this accession

CYP65% to CYP5068A2
32% to 663A1 A. nidulans in the CYP64 clan

MELVAPTLLAIVLVCCCLHLLRSQ

ASRLPLPPGPTLLSRPFPEK

DIATTFQKWNQRYGPVISFRVGSRTFVVLGTRQAAQDLLEKRGSIYSSRPPSVWMEKY

LNKGLAAAFMPYGHEWRLNRRLHGSLLSAHHTNAYRSLQDIQSKQLLHDFLSTNDFSH

CFHQYTSNVMFTLVYGKGRGKDDNDHRRLEQINELAGFVLQGASFWTFLMDLFPILDY

VPRIFWKWRTEAARLHDRTMVVYRECCEEALTAECWHWSKEVTQKPDIMQLPWDNVCY

SLGELYVAGIHTTKMVLELCVMVSILYPDVVCKAQQELDSMVGADRLPSFDDMERLPF

INAIISELLRWRPISPIAVPHAAIQDDEYMGYFIPKGATVIANQFGMNMDDAFFYDPS

SFHPERYVENPDLPVSAFGFGRRACPGHRLARSSLFIVISRLLWAFHITSANKEPLTE

ESSPAAVKATFRVRSPHRQKIIERDWALAEKDERIVLSQIESRIRGK*

>AP007155.1  Aspergillus oryzae RIB40 genomic DNA, SC003

CYP5068A2

complement(2295650..2297146) CYP65% to CYP5068A1
         MELIIGLCLLAPLLFLYTPLRRFIGLN

2297065  ASELPLPPGPTLLSGPFPEKDIAKTFQKWNKKYGPIVSAKIGAQQFIILGSRRAAQDLLE  2296886

2296885  RRASIYSSRPASKFLDKYLHKGLASAFMPYGAQWRLHRRLGSSLLSERASTAYRQLQDFE  2296706

2296705  SKRLLHEFLSTNDFSEAFLSYTSDIMFTLVYGKGRGKDDSDHKMLYQINEMATFVLQKAS  2296526

2296525  FGTILLDLFPMLDWLPHCFLTWRKKAEELHYKTKEVYTECGNIALGGDCWNWSHEVSQRS  2296346

2296345  EAKELPWEDVCYALGELYVAGIHTTKMVLEILIMVCVLHKEVKQKAQAELDSVVGEDRLP  2296166

2296165  SPDDLEKLPYIRAIVSELLRWRPISPIGVPHAVIQDDEYMGYRIPAGATVVANQFGMNMD  2295986

2295985  EATFDNPAAFNPDRYLNNPDLPVSAFGFGRRICPGHRLARGSLLIVTSRLLWAYDITSAQ  2295806

2295805  GDADLGDEYSPSSVKAVFQPRSVKHEQVIKKEWEESDKDEKRILERIRDRI*   2295650
>XM_741366 Aspergillus fumigatus  mRNA PLN 06-FEB-2006

CYP5069A1 41% to 5050A1 but only 34% to 5050B1, keep in a separate family.

Aspergillus fumigatus Af293 O-methylsterigmatocystin oxidoreductase

MDPFKAIDLPLPPHFVAALGRPTVLVGFACVFLFSQLLVWTAKY

SRKKSKGLADIPGPSGWPIIGIGLDLPARPRKLLNSWANQFGDTFKVRVGWYNWVFFN

HPDAVKEVFDRQAAVTSGKPPLPIAQEYCLRGDGVLPMTYNAKWKRLHAFLKQLLNAK

ASAAFIPSQEFEIKQLLWDLSHEAGKNSTDFYMHIRRMTFSIVMTSAYGLRIPQWDCQ

EVRDVYGNMRMLSIILSPGVFWIDVFPPLNWLPRFLFPSWPKAKFMAQKMHANKMRHW

NNLKERIALGNAPDCFAKDLMESNYRDYGLEEETVSWLASAVPEAGAETTASALNGMI

RYLAMFPEAQARAHEEVTRILGDGRMATLADEPQMPYIKAVIKETLRLCPVATTGLRR

MADGDVKYRDYVIPKGTILLANLNALHWDPERFPDPFSFKPERYLNHPHRSAVYAAGG

DIMARDHFTFGAGRRICPGIHLAENGLFLAVSNLIWAYEFKLPLDEKGNEIPLDISDE

GFMEGAIRVPKQYTVRILERNPARSRLIRESWEQAQKDGYILRGVHVDADGGVRGSAK

VKA*
>AP007157.1e Aspergillus oryzae RIB40 genomic DNA, SC023

CYP5070A1

480458..482071 no introns

in the CYP56/547 clan about 33% to CYP617A1

MALFTFRLLPLVCTASIAIYVLSRFMHFETKSTGALTYSITFII

YLLYWLYIYPYHLSPLRHVPTVPGCPLWGHVFEIFNAEIGAVQQKWHKTHGPIVRYFY

PFGKEILSVVDNSALKHILVEASYNYEKTASNRKFLSRLFGEGILTAGGKVHAQQRKA

LNPAFSISAIKALAPAFWDYSCSMSSYWEQDIKESSDDSVSLDISDWASRATLDIIVA

VGFGAKIDTLHNSTAPLIEAFRTVFRFDAVAKLLAVLHILFPIVRYLPIKENREVDAA

KRTLFEFASGLIQEKEANINSTGNNILSQLVRGDRKPQAAGEDIFSRVICDQIATFLG

VGQDTSATWLSWTLHLLSKHQHMQVKLREEIRSHFPFLFRGATHEKIDFTEVDVDRLP

YLNNVCRESLRFIPPIPFVSREAARDERLGEYFIPKGTVIHIPINTIHRMPEYWGPNS

NAFDPDRWNCLPASYTNNAFLPFTQGPRGCIGRKFADTEVKTILCCLLSKFQFSPDPA

VQDPEELKRYRIVQKSQYGIRLKVSKLDG

>CYP5071A1 is old CYP59B1 name changed

>CYP5072Um UM06459 Ustialgo maydis

MAKLSRLDPCSRIAVYVERTHGLLLEVQQPSNTKRLDLLASLNPHLNAPPSAAKMLNETIFGRQVADVREHGLFGRPFWLNALYAFLLYSAFLGYKSYFLHKTSRIPGPWHLHWTMLPALFYYVRGTQWRYVDKLHEKYGPLFRLGSRQIYVSDKDAIRQLLAKENLPKVNWYASLSRDPKTAGMFTTVNKEYHRSRRRLMSPAFAVEFTRQLEPFLVDATTKLFEGYHQRVQKASDPFKPLLFNVYEDLACLAMDILGETAFGVSFNLVACRDDPGADRKFADINKLLAKYLHDGGIRFFCRPFDKYMKRDLNVYKLTNPLVDARFAETEARRAAAGDAAEQVETREDILQYLVDASLEMQKGQKEKLTRTHVRDQCVELLIAGGETTSNTITYILKALLENPAKLAKLYETIEPEPLDDAVPGFTQLPETPYLDACIQEGMRMYPVTSELGRRTGKEPTVVLGHVIPPRTAISASLRALHYSPKYWASPNRYWPERFLPADSIHSASDPAPAADMEAFMPFGCGPRNCIGSKFAWHEMRMVLHTLLARYTISAVEATDKVDFRQFVTFQLAKPEYRIAVTPRMALKA

>CYP5073A1 Aspergillus nidulans

          Name revised formerly CYP68M1

>AAHF01000006.1  Aspergillus fumigatus

CYP5074A1 temp = CYP68P1

40% to CYP68D2, 41% to 68A1, 42% to 68L1

may be a CYP68 new subfamily or a new family close to CYP68

join(2240366..2240617,2240858..2240960,2241166..2241768,

2241834..2242254,2243095..2243299,2243359..2243572,

2243792..2244367,2244427..2244655,2244889..2244922)

locus_tag="Afu6g13940" gene  model is wrong, two genes fused, missing exons

         MVSSFSSKRLGDTMDSLALGSNWAGGVAIVLFLAPLALHLVSSY

         LFPSTSTVINSGRAWDIFRTTAKKRFRSDAARLLQ NGFEK  (0)

2240686  SPDAFRILTDNGPLLVLSPRYAREVRSDDRLSLDHFIAS (0)  2240802

2240858  EFHPDIPGFEPFKLILDPRNPLNTILKTSLTQAL (1)  2240959

         AYMTEDLSVEVADALSTALTDDS (1)

         EWHEISPCQTALKLVAQMASKAFIGPEKCRDPKWHNVIITYT

         HNVYRAAQALHFWPKFLRPIVARFLPACQTLQAQIAEAREILEPLVAQRRADRACRAA

         QGKPVPSRADVIDWLEDSHGDQPYDPVAAQLLLSFAAIHGTSNLLAQALMDLCTAPDL

         IRDIRAEITSVLGDAGLTRAALYRLKLMDSALKESQRLAPNRL  (1)

         LSMGRIAQSDMHLSDGLRIPRGTTLMVSAHAMWEPQIYPDPRRYD

         GYRFYKLRQVPGQEGQHQLVSATEKHMGFGYGKHACPGRFFAAAEIKVALCHILL

         KYDLEHRGGGPPPRVWSQGIHLFPDPTARIRVRRRKEEISL*    
>AP007174.1 Aspergillus oryzae RIB40 genomic DNA, SC103

CYP5075A1 35% to CYP614A1 in the CYP534 clan

join(1244215..1244596,1244662..1245434,1245493..1245996)

1244215  MLLLLLETLALAYVAWSLVAMEINYRRACAMKIPLVRLCIDPQNLLWVILEPH  1244373

1244374  LWPWLDRLPINWGNFGRYSRRGWYFADRGESHRRYGPIWALVTPKEIYINVADSEAIHD  1244550

1244551  IFQRRTDFIRPVEQY (1)  1244595
1244661  TVLEVYGPCISTANTTDWPRHRKVLATPFNESVMSFVWDESVEQTRQMIDIWASPDLDKISS  1244846
1244847  VAKDTRTLSLNVLAAIGFRKSYPFRSGNGNSHREQSDSVSYRDALQTVLDNAILLMIMPR  1245026

1245027  RLLSLSFAPESWQQLAKAATDFKQHMVRMLDEEVQALNEGKAGSGGLMTSFVRAM-NLKQ  1245203

1245204  EDARSKGLTTDEIFGNIFVINFAGHDTTANTLSFGLLLLAAYPEVQDWVAEELLLLTNTK  1245383

1245384  GQYADLFPKLNRCRAVM  (0) 1245434

1245493  LETLRLYPPIPSLPKWTNDQAQPLKVGDRTIMIPPKVGINPSLLTMHIDPQHWEDPLEWK  1245672

1245673  PSRWITPTKLVRAISIEDEQLITPVRCTYFPWSDGPQNCPGNKFSQVEFVAVIASLFRHH  1245852

1245853  RISPVANAGETFQQTRERVLATTRDVDLQLLLRMKDAERVHLKCRRV*  1245996

>CYP5076A1 = old CYP670B1An

MALSLNAAVVLAGVISHIAYFKQGEHHLYGFFYLKLLLTAMSTATVMLSY

VQGAPWRVALSTVLKLLSAYLFGIYTSLLVYRLLLHPLNRFPGPFPARIS

TVWTSTQLKSNNMHLTLLHYHRKYGPFVRIGSSDLSIAHPDALGPIYGTH

SRCIKGANYELSAPATALQLMRDPEEHHARRRVWSGAFSDRLLRGYEVRI

RKYREKLLDRLSEMSSRKEPVDVTKWFNLYSFDVMGDLSFGRGFEALERG

EEHWAMRLLMATQNFVGLNLPAWAFVLMIRIPGASMDFWRFLEFCGERLL

DRFKNDPEIPDISSSLFVPLKDRNVEDLTIEEKNLLYGDSRLIVIAGSTS

DTTAGTLSAIFYELVQHPEHITKLRDELEPHHLGNDNPKKTEFLHSKIAQ

LDHLNGVINEALRLYPAVPSSLQRKTPPEGVVVDGTYIPGDMHVVCPLYT

IGRSEIAYDHPEDFIPERWYSKPELVRHKGAFAPFSLGHFNCIGRPLALM

NLRVTLAQLIMEFDVKFAPGEDGKQFLADAKDNFVMYFGKLELAFTRRER

QKE*
>AAGI01000168.1 Phaeosphaeria nodorum SN15

CYP5076B1 = old CYP670C1

41% to 670B1, 37% to 670A1 no introns

122339  MRLAHGGTAVVAGITAHLVYFHRGEHFGNGARYLSAFGFGVTILAGVRYTGENAGGYFECLAWALTM  122139

122138  AAYFLLGLYGSTLVYRLIFHPLNRFPGPLAARISDLWLCTQLGGHDMHHLSERLSKRYGE  121959

121958  FVRIGSSTLMLTHPKAVAAIYGPGSPCRKGTFYDLEQPNRGIATRDESLHAGRRR  121794

121793  VWSRGFGDKALRTYEPRVAAYVHMLLGRLADARGKPVDMARLAEAFAFDTMGDLGLGAD  121617

121616  FGMLRQARTHEAVEQLVQGMTIMGRRLPMWLMRLLIDVAQALVPTAATTGFLG  121458

121457  FCHHHLDRFMADPRRSERPSLMAPLLSHYEKQNIADRDLSILRNDCRFIIIAGSDT  121290

121289  VAATLTFAFFYLAKHPGHVTRLREELFPLRAADGTFSHQRIFDAPHLNAVINETLRLHPP  121110

121109  ASTIPRVTPPQGLVVADTFIPGDMTVFSSQYALGRSEAIYSKASDFIPERWCSRPDLIK  120933

120932  DGSAYAPFSIGHHSCLGRPLALMEMRLVLAETLSRFDIAFAPGFDANHFLQHVHDCMSWH  120753

120752  IGKLGLTFTAIE*  120714
>AP007151.1  Aspergillus oryzae RIB40 genomic DNA, SC005

CYP5076C1 = old CYP5066A3
complement(join(1085860..1086053,1086107..1086208,

1086271..1086569,1086625..1086746,1086798..1087521,

1087687..1087712))

locus_tag="AO090005000422"

         MDIKEKPTLYAFA

1087673  LGILIHILYFRIGEHHLYPARYIYGYFGSFIGVAAFLYLVEELPVHSASYRSLYL  1087509

1087508  IFTHLLGLYSSLVLYRLLYHPLRHFPGPFLSRVSVFWLSVQLRHKTLYRKLADLHNEYGD  1087329

1087328  FVRVGPSDLSIIHPKAVNTIYGFKSACTKSAWYDSSAPLRSLHSHRNRAAHDKHRRTWTP  1087149

1087148  GFTDRALHGYEKRIQVYRQKLINQIKSMEDSKPLNINTLFTWYGYDVMGDLAFGQSFDM  1086972

1086971  LVKSESHWAILMIHSMLKPMEYLMPIWFFRLLLSIPGTTKAFWKFNEYWGQLFKMRMA  (0)1086798

         TKQEIPDISACLLEPLKGRAPTPDEFNVLLGDASLIINAG   (2) 1086627

1086568  DTTATTLTTIIYELARRPGEVQKLRTELVSCTTDPNGEYTQESLAILKHLNGVINETLRI  1086389

1086388  HSPVPSYIPRKTPPEGINIDGTHVPGNMNVSCPQWVIGR  (2) 1086272

1086209  SESVYQNAQNFIPERWYLYPKMIKERSAFAPFTT  (1) 1086108
1086054  GPYTCVGKPLALMNIRATIARLITTFDMELPPGDDGRALERSMREHFSI  1085908

         YMAKDIQVHFQKRAI*

>AAIH01000263 Aspergillus flavus NRRL3357

CYP5076C1 = old CYP5066A3
99% to CYP5076C1  only 2 aa diffs 

5507 MDIKEKPTLYAFALGILIHILYFRIGEHHLYPARYIYGYFGSFIGVAAFLYLVEELPVHS 5686

5687 ASYRSLYLIFTHLLGLYSSLVLYRLLYHPLRHFPGPFLSRVSVFWLSVQLRHKTLYRKLA 5866

5867 DLHNEYGDFVRVGPSDLSIIHPKAVNTIYGFKSACTKSAWYDSSAPLRSLHSHRNRAAHD 6046

6047 KHRRTWTPGFTDRALHGYEKRIQVYRQKLINQIKSMEDSKPVNINTLFTWYGYDVMGDLA 6226

6227 FGQSFDMLVKSESHWAILMIHSMLKPMEYLMPIWFFRLLLSIPGTTKAFWKFNEYWGQLFKMRMA (0) 6421

6473 TKQEIPDISACLLEPLKGRAPTPDEFNVLLGDASLIINAG  (2)6592

6651 DTTATTLTTIIYELARRPGEVQKLRTELISCTTDPNGEYTQESLAILKH 6797

6798 LNGVINETLRIHSPVPSYIPRKTPPEGINIDGTHVPGNMNVSCPQWVIGR   (1) 6946

7010 SESVYQNAQNFIPERWYLYPKMIKERSAFAPFTT (1) 7111

7165 GPYTCVGKPLALMNIRATIARLITTFDMELPPGDDGRALERSMREHFSIYMAKDIQVHFQKRAI* 7359

>AAHF01000014 Aspergillus fumigatus

CYP5076C2 = old CYP5066A4? = old CYP5072A1

join(762752..763720,763784..763905,763978..764276,

764348..764487), gene model missing last exon

end of this predicted seq is wrong, replace with last exon

locus_tag="Afu8g00190" eighth P450 of 8 on this accession

51% to CYP5076C1, 43% to CYP5076A1, 34% to 670A1

MMPSVMKCGYLATAGLIGICTHLSYFRYGEHHLY

PWRYVRFHLCLTMGVAALLYAKKPPQYTLCSMDLVKDVSLLMATYLVGLFASLLLYRT

LFHPLRQIRGPWAAKISSFWLSFRLRRGPSFRILHELHEEYGPVVRVGPSEVSIIHPE

AVRMIYGPNSRCSKNTFYDNGHPMMSLHSYRDRIAHDQRRRVWSAGFGDRALRGYEQR

MRVYRQKLFQRLEARAVAESAINISQWFNFYSYDTMGDLAFARSFDMLDASRNHWAVD

MLMHGMIGYRYLFPSWFFRLLATMPSLSSDWHKFIGFATDTMLRRVGEQVDVPDIFAS

LLAPLNGREPTEDERNMLMGDAMLIITAGSDTTATSLTSIVYELARHLDEVDKLRAEL

DPIEADSDGEYQHDTLAKLPHLNGFINETLRLHPPIPGVIPRKTPPEGIHVKDVFIPG

NMTVFSPQWSMGRSEAAYIDPEIFNPERWYKHMDLVKDPSAFAPFSI (1)

GPYSCIGKPLALMNIRTTVARLIMSFDVRFPEGEDGIRWMDAADEHFAMGIHQMPVVLTRRH*
>CYP5077A1 old name = CYP532E1An revised to remove some intron seq AACD01000108.1
MAILVRLFFALFVVSVYFFRVRLRLSHIPGPFLASLTNINRRQWVTTGRA

HTIHTELHRQYGKVVRAGPNTVFVSDPAAIPAIYRFNEPYQK (0) SEFYDALMPYVRGKSIPDVFATRDEHIHRTMKQPIAAIYSMSNL

VSFEPYVKSTIEYFFSRLDSLFVETGKVCNFGLWLHLFASDVMGEITFSR

RLGFLETGGDMENVMANNWKFFVQAAPATQMPWLDYFWKRNPLLPGSVKP

NKVIEFGVARIQERLHL

SEKHPDHVNSRDFLSRFIAAKEKNSQIGPDAIM

TWANSNIQAGSDTTAILLSALFYHLLKNPTSLAALCTEIDAAAKRGCLSS

ILTWKETRDLPYLDACVKEAARLHPPISLPLERVIPESGTVIGGFKIPGG

TRVAMNPWAVHRDRDVFGADADTWRPERWLEGEEKAKTLYNSLLTFGGGH

RSCLGKNISYLEIYKLVPSILLRYEIGLAEPEKEWHLENRCCWTKLGTIR

LVSRFLG

>fgenesh1_pg.scaffold_24000135

CYP5078A1 old name = CYP532C3

Necha1/scaffold_24:345480-347594

57% to 532C1, VIGNVDEDSK might be a small intron, N-term too long

exon 1 probably not real, can extend exon 2 to a good start MET

MSQFPQLRTNKSCRYPSLTETFPVNSREIRRRSPHSRCRYRFWGANRCNGIVIIPVQRELPASCGGCYSA

PWANAPRLMDHRGSLRWLP (1)

MATTSEMIRTFVQFLTPLNLSFLA

VTVFILHSIRNKFRRGLRTLPGPTLAAYSGVWRYLDVRSGQAHKTAINLH

RKHGSLVRIGPNHVSISDPREIKKIYGLKSGYTK (1)
TAFYPIQSITWKGKVEVNLFGTRDEDYHRELKKPVA

NAFSLSTLLTNEPAVDSCTNLLIEKLSQYADASAPVDFGEWLQFYTFDVVGEITFAKKLGFLEKGGDVDG

MIQAIEDLL (0)
VYASSIGQVPVWHNFLMGNPLLPILFPSMEGWNKVLTFTLKAVNAVIGNVDEDSKLKKDGE

FNIESLDKQGDMLSKWFAVKLANPEKMSTRDIVVHLSTNVFAGSDTTAIALRAVFYNLLKSPAKMQKLVK

EIDDAAAAGLLSSPISFKDSTKNLPYMQAVLKEGLRIHPSVGLLLERHVPAGGAVICGKPIPEGTIVGIN

AWVTQHDPEVFPNPDQFEPERWLDASEEQLKMMEQSFFAFGGGSRTCIGRHIAIMEMAKLIPEILRRFEL

SLPSPDHEWHTKNIWFVQQEGLICNLKRRQQA*

>CYP5079A1Um Ustilago maydis

MTTAPHTGIVESSVVATLAKILLTPLSGWPSMLQLLTGSFVLLFGWIVYNLAISPLSRYPGPLSARLGIPFWRFWHSLQGDYAPALYSLHRKHGDVVRIGPTHLSFADPTAMNSIYSLSDGVSSKFRKSNFYRSFQVFKAHPSIFSERDPHQHSKRRRAVASAYSMNSLVKLEEYVEDVTELLLKRLDELVETNSVVEGGGTSEKTKTKAVRLDPWFHYFAMDVVGELAFGQSFNLLHRGKDDERFLTGVLNLSQWGAVAGCMPLLSSLILWLFPRITGQPGGSVIGDKTTSRIQTRYAEVQDNGGVASRPDMLTKFMEARDPDTKEKYSMKQVLFSASSVMSAGSDTTATSLTIFFGYLLEHPACYAKLRQEINEAIQAGHLISPVKYAKGAQLEYLQACIKEALRLSPPISMDLPRYVPAGGALIGKNPHVIPAGTTVGISPYVLHRQPEAFGADAEMFRPERWLEGGEEGRKAMERFNMTFGGGSRACIGKNISLMELSKTIPEILLRYDIKKPAVSTHLHTTPSNAKQPFFQGKSAWFLEAHVSHHRFHNFE

>fgenesh1_pg.scaffold_7000447

CYP5080A2 old name = CYP532B4

Necha1/scaffold_7:1257355-1258984

75% to 532B1, 52% to e_gw1.1.1091.1

length of the gene is better conserved without removal of the first intron 

in this model, missing C-term, wrong last exon

note: 532B1 probably has a gc boundary after RYYMP.  This will shorten 532B1. 

MESSISIYVLSVLFIAFLVRFLVQFIRSPLRTVPGPFLARFTDGWYFWNVRKGSFQDVNVELHKKY (1)
GTIVRYGPNRYSFNDPE

AAKIIYGLGNHFPKSSWYSSWASPGQWAIFSDQSIKRHAQNRRLYQATYAMSSLVHYEPFVDECSDLFTQ

RLAEMSRSNMLVDMRHWFQCYAFDVIGLITYAKRLGFLDRGDDIRGVISALEEHLGYATLVGIFPSLHRY

LFPLKNYLAGAKGAGRAYVLSFTNERIREAQVTPKPVAEESAVTMEDFLTKFLAKHAADPDVFTSFHVLA

GCTSNMVAGSDTTAISLSAVLYYLLKHPACLQKLRDEIDGLTAKGGLSKSPTFKESQQLPYLQAVIKEAL

RMHPATGLPLERVVPEGGATISGRFFPEG (0)
TTVGINTWVAHRDHRVFGDDAETFNPDRWLVDDAARLSIMNRYYMP (0)

FGLGSRTCIGRHVSMLEMSKLIPRIVRDFD FGLDPSLQREKWHTQNYWFVKPLDFKVRVEMRQ A  EKSDMF *

VRAPTTCIDDPSDISHSSDWALEHALGDMFRCLKCPSSSPELFETLTLGLIHRYSGRSGTRKTTGS*

>#e_gw1.7.957.1

same gene as fgenesh1_pg.scaffold_7000447

67% to 532B1 deletion after EXXR motif, yellow may be intron seq

Necha1/scaffold_7:1257355-1259046

MESSISIYVLSVLFIAFLVRFLVQFIRSPLRTVPGPFLARFTDGWYFWNVRKGSFQDVNVELHKKYGTIV

RYGPNRYSFNDPEAAKIIYGLGNHFPKSSWYSSWASPGQWAIFSDQSIKRHAQNRRLYQATYAMSSLVHY

EPFVDECSDLFTQRLAEMSRSNMLVDMRHWFQCYAFDVIGLITYAKRLGFLDRGDDIRGVISALEEHLGY

ATLVGIFPSLHRYLFPLKNYLAGAKGAGRAYVLSFTNERIREAQVTPKPVAEESAVTMEDFLTKFLAKHA

ADPDVFTSFHVLAGCTSNMVAGSDTTAISLSAVLYYLLKHPACLQKLRDEIDGLTAKGGLSKSPTFKESQ

QLPYLQAVIKEAQR

DDLTTVGINTWVAHRDHRVFGDDAETFNPDRWLVDDAARLSIMNRYYMPFGLGSRT

CIGRHVSMLEMSKLIPRIVRDFDFGLDPSLQREKWHTQNYWFVKPLDFKVRVEMRQAEKSDMF*

>fgenesh1_pg.scaffold_234000002 short at 55aa gap near C-term

CYP5080A3 old name = CYP532B5

Necha1/scaffold_234:7436-8694

59% to fgenesh1_pg.scaffold_7000447, 54% to 532B1

end from fgenesh1_pg.scaffold_28000192 (this  model has a stop codon for Q at RRLYQ

MHPYLLLLAPALLLAVQLLIRLYQILASPLASVPGPWLARFTDLWYAWRINRGQFERDNIALHQKH  (1)
GPIVRYGPKRYSICDPLAAKVIYGHGGAFLKSSWYDSWGNPNPHNWSIFSDRDEKRHSANRRLYQNMYSMSSLV

NYEHYVDECTRLFLQRLSEMSGRQGTAEPVDMGHWFQCYAFDVIGMITYSKRLGFLDHGQDVGDIIKNLE

NHLYYATEIGVYPSLHQYLAPIRNRLGKRGTGRHYIVEFTKQCLADHQSNPKAIISDDLDSASEYHGTMD

FLSKFIAKNTADNSSFTQYHVLAGCVANMVAGSDTTAISLSAILYHLLRNPDKLRILREEIEGFFSNKTG

PATSINFQDSLGLPYLQAVIKEALRMHPATGLPIERVVPKGGAAISGKFFPEG (0)
TIVGINSWVEHYNPAIFGQDANSFRPERW LTTDADQLSKMSRHWMP (0)
FGLGSRTCIGRHISTLEISKMIPRLLHEFDFELRGDKPWVTKNCWFVKPVGFQVYVSARVDY*

>#fgenesh1_pg.scaffold_28000192 note on different scaffold

same as fgenesh1_pg.scaffold_234000002, different assemblies

Necha1/scaffold_28:472653-474342

MHPYLLLLAPALLLAVQLLIRLYQILASPLASVPGPWLARFTDLWYAWRINRGQFERDNIALHQKH DIAF

AILSLPSRPGMIPGAIRIRTTGPSSRTAMRN NMYSMSSLVNYEHYVDECTRLFLQRLSEMSGRQGTAEPV

DMGHWFQCYAFDVIGMITYSKRLGFLDHGQDVGDIIKNLENHLYYATEIGVYPSLHQYLAPIRNRLGKRG

TGRHYIVEFTKQCLADHQSNPKAIISDDLDSASEYHGTMDFLSKFIAKNTADNSSFTQYHVLAGCVANMV

AGSDTTAISLSAILYHLLRNPDKLRILREEIEGFFSNKTGPATSINFQDSLGLPYLQAVIKEALRMHPAT

GLPIER RASVFRQWDNANHRNRPSNLWPRRQLVQTRTLLLRLLTSFQ HISTLEISKMIPRLLHEFDFELR

GDKPWVTKNCWFVKPVGFQVYVSARVDY*

>fgenesh1_pg.scaffold_9000319

CYP5080A5 old name = CYP532B3

Necha1/scaffold_9:1041947-1043927

44% to e_gw1.6.751.1

52% to CYP532B2 FG07977.1 AACM01000323 from SPLKN on

N-term in this model looks suspect, can extend back from SPLKN in exon 4 to a start 

MET Without adding any new exons at the end.  This matches CYP532A2 from amino acid 2 

on Therefore, the first 3 exons of this model are probably not real.

MYAYGFAPRQPEA (1)

ISLHTKHKSIILYTHFHDDLGSPHRTIAS (1)

LRWSIGSPHGTTREGLLLKWSHIPIEQISARHI (0)

MAALIYLVPLCSLALVVALK

VLSRVYQTLFSPLKNVPGPTLARFTDLWYLNRVSRGHFERDNINLHRQYGPIVRYGPNRYSFDHP

EAAQIIYGVGKADKFAKSSFYRTFTTPDPNQPSIFAHENIKEHSQLRRLYQSTHAMSALISYEDFVDECA

DLFDQRLREMAADPNSTENKPLVDMGHWFQCYAFDVISMITYSTRLGFLDQGMDIAGIMASLEGFLAYAC

RVGIFSWIHPALFAIRNWFAGNSGTGIQYVIQFTERCMKEHQSKPKNLDVENEDVQRMDFLSKYVARHRK

DPATYDAWYVLSGCASNMTAGSDTTGISLSAILFFLMKNPEVTQKLRQEIEQHQQRAADPRHFSFKETQD

MEYLQAVLKEGLRLHPATGQPLERVVPKGGATIAGQFFPEG (0)
TIVGVNTWVEHVNSTIFGPDADVFRPERWLEGDKQKLDAMNRHWIP (0)
FGMGARTCIGRHISTMEISKLIPRIIRDFDFSFPNNNFNVAELETLNYWFVKPKGFKVYIKARK*

>e_gw1.1.1091.1

CYP5080A6 old name = CYP532B6

Necha1/scaffold_1:3107512-3109250

49% to 532B3 fgenesh1_pg.scaffold_9000319, 50% to 532B1

This gene model seems correct
MTAGRDIFSSLSSISGFPIWLGAILALTIFAILFTLLRAGLSPVRAIPGPFLSRFTDLWYLWRLYRGQFE

QENLELHQRY (1)
GPIVRLGPNRYSFSHPDALKAIYGPSAAHLFPKSPSYRPAAPPDPEKWTLFADEDIQRHA

KHRRLYQSTYSMSSLVTYEAYVNQCADLFSLRLSELADAGVQADMGYWFQCFAFDVIGLITYSKRLGFLE

RGEDVGSIIKTIDNEMVYFVVAGVYSFLHKLAFPIRNWLAGKEGTGRTYLMNFTKERVIEHQDRPHVVTA

EDAEAKKVPLDFLSKFFGKHVEDPGKFTMYHVLAGCASNIVAGSDTTATSLSGILYHLLKNPQVLQRLRQ

EIEEFDHEDFDGRTISWTQSQKMPYLQAVIKEALRLHTAVALPMERVVPQGGAEICGHYFPGG (0)
TCVGFNNWVYHRNKAVFGEDAHEFKPERWLTSDSEQLSAMNKNLIS (0)
FGAGARTCIGRHIAALQMSKLVPRLVKNFDFTLCEDISGPEHQWTTKNYFFLKPTNFRVSVRAKA*

>#fgenesh1_pg.scaffold_1000970

same gene as e_gw1.1.1091.1

Necha1/scaffold_1:3107621-3109250

MTAGRDIFSSLSSISGFPIWLGAILALTIFAILFTLLRAGLSPVRAIPGPFLSRFTDLWYLWRLYRGQFE

QENLELHQRYGPIVRLGPNRYSFSHPDALKAIYGPSAAHLFPKSPSYRPAAPPDPEKWTLFADEDIQRHA

KHRRLYQSTYSMSSLVTYEAYVNQCADLFSLRLSELADAGVQADMGYWFQCFAFDVIGLITYSKRLGFLE

RGEDVGSIIKTIDNEMVYFVVAGVYSFLHKLAFPIRNWLAGKEGTGRTYLMNFTKERVIEHQDRPHVVTA

EDAEAKKVPLDFLSKFFGKHVEDPGKFTMYHVLAGCASNIVAGSDTTATSLSGILYHLLKNPQVLQRLRQ

EIEEFDHEDFDGRTISWTQSQKMPYLQAVIKEALRLHTAVALPMERVVPQGGAEICGHYFPGGTCVGFNN

WVYHRNKAVFGEDAHEFKPERWLTSDSEQLSAMNKNLISLAFVVWSRSSNLHRTPHCSTSDVQVGSTVGE

EL*

>AP007164.1f Aspergillus oryzae 

CYP5080B2 old name = CYP532F2

sixth P450 of six on this accession

CDS join(1717617..1717983,1718066..1718266,1718322..1719073,

1719123..1719320)

52% to rev   fgenesh1_pg.scaffold_7000447=   CYP532B4

72% to 532F1

MYILLLLPVLIVSYHVLHLIYITLTTKSLLSVPGPFIARLTKLW

YFDRVRRGHFEEDNVRLHERYGPVVRIAPDHYSISDRAAVKLVYGTGTKFTKSAWYEG

WKHPSPERWTLFPDRDVRRHAETRKRFSGLYSMSSLVHYEEFVDHCADIFSQRLTEYA

QREGSLNLGHWFQCYAFDVIGEITFGKRFGFLDQGDDIEGTIAALQKTMVYSTLIGIY

PEWHPRLFELLSHFSWSGAGGRTYIMRYVQEKIRRHSEPAKRDPEQGTLQTQDFLEKM

ILARDKDPEKVTDYHLFMMGLSNVIAGSDTTAISLSSIMYHLLHYPAVLEKLRREVDD

FTAQGRCSARVTFKESQEMPYFQAVMKEALRMHSATGLPLWRVVPAGGAEISGYYFPE

GTTVGINTWVAHYDEEIYPDAKKFRPERWIEAEADPERLKIMNEMYMPFGLGSRTCLG

KHISILEMSKMIPRLIRDFDFTTTSQKWSTENYWFVKPTDFVVKVRRRTSSAKQA

>e_gw1.6.751.1 with modifications from gw1.6.1186.1

CYP5080C1 old name = CYP532G1

Necha1/scaffold_6:2410473-2412365

60% to gw1.13.252.1

44% to 532B2 F. gram. 43% to 532D1 Aspergillus nidulans

add cyan back to exon 5

MIIEYITLPLLTMIAGAALLVMTLRCLVSPFFSPLRHVPGPMAARFSRYWYMKRVSEGNFHKLNIQLHRQH (1)
GPIVRIAPNQFSIDDPEATKIIYGLAKGFVK (0)
SAWYKASGDPFASHTDLFTDLNPTRHASNRRLVANLYSATSLRNMEGDVDECIDML

VTRLDQLAESRQAFDLQFWMQSYAFDVIGQIT (0)
LGKRFGILDEGADKDDIFGNLHEYLKYCAVIGVYDELHRFLFWLMTKFPTKGLTGIGTFTVEQIEMSRN

RRKNDPDSKTRMDFLSRTMGLHENNPAKFPLPAVQSTCLVNIGAGSDTTSISLCSILYNLITHPDALQK (0)
LRDEIDQKLEELGDTTRIPFKDTQAMPYLQACIKEALRLHPATGLPLARVVPQGGATISGTFFPQG (0)
TVVGINTWVAHRNPQVFGEDVEAFRPERWLDSDKQRVSEMDSCWMP (0)
FGAGSRTCIGKNISLLEMNKLVPVLVREFDFVACDPSKGTHEDYWLVKQRNMMCMVSRRNNVST*

>#gw1.6.1186.1 same as e_gw1.6.751.1 but with two small inserts, cyan above is OK

yellow is not (small intron?)

Necha1/scaffold_6:2410488-2412314

ITLPLLTMIAGAALLVMTLRCLVSPFFSPLRHVPGP

MAARFSRYWYMKRVSEGNFHKLNIQLHRQHGPIV

RIAPNQFSIDDPEATKIIYGLAKGFVKSAWYKASGDPFASHTDLFTDLNPTRHASNRRLVANLYSATSLR

NMEGDVDECIDMLVTRLDQLAESRQAFDLQFWMQSYAFDVIGQITVRKRFGILDEGADKDDIFGNLHEYL

KYCAVIGVYDELHRFLFWLMTKFPTKGLTGIGTFTVEQIEMSRNRRKNDPDSKTRMDFLSRTMGLHENNP

AKFPLPAVQSTCLVNIGAGSDTTSISLCSILYNLITHPDALQKLRDEIDQKLEELGDTTRIPFKDTQAMP

YLQACIKEALRLHPATGLPLARVVPQGGATISGTFFPQGTVVGINTWVAHRNPQVFGEDVEAFRPERWLD

SDKQRVSEMDSCWMPVKXLLYQFGAGSRTCIGKNISLLEMNKLVPVLVREFDFVACDPSKGTHEDYWLVK

>#fgenesh1_pg.scaffold_6000819 probably wrong C-term, short at N-term

same gene as e_gw1.6.751.1

Necha1/scaffold_6:2410596-2412599

MAARFSRYWYMKRVSEGNFHKLNIQLHRQHGPIVRIAPNQFSIDDPEATKIIYGLAKGFVKSAWYKASGD

PFASHTDLFTDLNPTRHASNRRLVANLYSATSLRNMEGDVDECIDMLVTRLDQLAESRQAFDLQFWMQSY

AFDVIGQITLGKRFGILDEGADKDDIFGNLHEYLKYCAVIGVYDELHRFLFWLMTKFPTKGLTGIGTFTV

EQIEMSRNRRKNDPDSKTRMDFLSRTMGLHENNPAKFPLPAVQSTCLVNIGAGSDTTSISLCSILYNLIT

HPDALQKLRDEIDQKLEELGDTTRIPFKDTQAMPYLQACIKEALRLHPATGLPLARVVPQGGATISGTFF

PQGTVVGINTWVAHRNPQVFGEDVEAFRPERWLDSDKQRVSEMDSCWMPFGAGSRTCIGKNISLLEMNKL

VPVLVREFDFVACDPSKGTHEDYWLVKQRNMMCM TPQSWKAISGFALNIRPICRNCSMLVGIQLSMSVST

SALNRLVYDARACCTIRCGNHIRLPQLKRSSSESLREKPSI*

>gw1.13.252.1 short on N-term and C-term

CYP5080C2 old name = CYP532G2

Necha1/scaffold_13:992678-994370

62% to e_gw1.6.751.1

green from gw1.13.524.1

note: possible gc boundary at intron 1 and intron 3

MSALLLTAQNVSLLGVGLLLLAIAQTVGQALFSSLRAVPGPISARFSRFWYLRNVSKGTFHETNIQLHKKY (1)
GPVVRIAPNQYSFNDPNAIKTIYGIGKPFIK (0)
SSWYKASSDPNAQFKDLFTDQNAARHSANRRLVANLYSVTSLRTMESAVDECVDILLDR

MSELARSGKSFDLQFWMQCYAFDVIGQIT (0)
VGQKVGFLEKGTDERNIFSSLHDYLKYCAVIGVANELHGLLSWLMSFLPANGIAYVANFTQASIQEGRKIRSMDS

SLDKAQDFLSKALSLHQANPDKFPDAAIQTLCLTNFGAGSDTTSISLCATIFSLLKHPECLSK (0)
LRNEIDEKLALLGYVDKIPFKDTQSMPYLQACIKESLRLHPATGLPLARVVPEGGATLSGTFFPAG (0)
AVVGVNSWVAHRNPDVFGPDTDEFRPERWLTTDKEKLKMMEASWMP (0)
FGAGSRTCIGKNISLLEMNKLVPALLKRFDFSEAASCNVHMENYWLVKQKGMICKVTSRDMGMV*

>#fgenesh1_pg.scaffold_13000345

same gene as gw1.13.252.1 

Necha1/scaffold_13:992627-994469
MSALLLTAQNVSLLGVGLLLLAIAQTVGQALFSSLRAVPGPISARFSRFWYLRNSSWYKASSDPNAQFKD

LFTDQNAARHSANRRLVANLYSVTSLRTMESAVDECVDILLDRMSELARSGKSFDLQFWMQCYAFDVIGQ

ITASALGSLAQPMTLTYCAVIGVANELHGLLSWLMSFLPANGIAYVANFTQASIQEGRKIRSMDSSLDKA

QDFLSKALSLHQANPDKFPDAAIQTLCLTNFGAGSDTTSISLCATIFSLLKHPECLSKLRNEIDEKLALL

GYVDKIPFKDTQSMPYLQACIKESLRLHPATGLPLARVVPEGGATLSGTFFPAGAVVGVNSWVAHRNPDV

FGPDTDEFRPERWLTTDKEKLKMMEASWMPFGAGSRTCIGKNISLLEMNKLVPALLKRFDFSEAASCNVH

MENYWLVK QKGMICKVTSRDMGMV*

>e_gw1.11.503.1 
CYP6001C8

possible hybrid seq fusion with diooxygenase 

only green region matches P450 C-term. 

like 158A2.  Not typical P450 structure, only the Heme region and this is 

not well conserved.  

Necha1/scaffold_11:165096-168594

e_gw1.11.503.1 [Necha1:49009]

Note the YRKAE seq is near the end of the PpoC like gene in A. nidulans

The P450 motif is later, like it is added on at the end.

MSSAEVKNGHATNGHSQEKAPAPKPQPKAAGQSNQKKEGALKSFKKLRVLSKRPLPTEMGDGSYRTVVNR

PRLKEDLRRLKIKDLKTLLEIVKAKAKGETQQDDKTMIMERTIQIVASLNDHSKVQEVLTNSFIDKLWNS

LDHPPMLYMGDQYRFRQPDGSLNNPYMPKLGAAKTPYSRSVRPKGMSLGAQPDPEAVFESVMARDGFKKN

PNNVSSILWYWATIIIH (1)

DLFWTNLKDPNQNDSSSYLDLSPLYGSTVEARDSIRTFEDGLLKPDTFADKRL

IGNPPGVCIILIMFNRFHNHVATNLADINEGGRFSKPGPNLDPEAAAAAWKKRDEELFETARLVTSGLYI

NITLIDYVRNIINLNRVDTTWTLDPRQEMGVSVGTKEGSESGTGNVVSAEFNLCYRWHSCISEMDDKWIQ

DFYVQLLGDNYGAMDMRALMMALKKFEMSVPQDPAERTFGGFKRGKDGKFSDNELVDALATAIEQPGGAF

GGRNVPRIMKPVEMLGIIRGRKWNLAGLNEFRKHFGLKAYDTFEEINSDPEIAESLRNLYQHPDYVELYP

GIVAEEAKTPMVPGVGIAPTYTISRVVLSDAVALVRGDRYYTTDYHPRNLTNWGYKEVDYDLNINHGCVF

YKLFIRAFPQHFKGNSVYAHYPMVIPSENRKILTDLKRADRFDFDRPSFTPARINIVGYNAAKYILENQE

IYKVCWDEGLGHLMGEGGRRFMLSGDGAFFAQQRRCMGALLYNDTWKSAIKSFYSMIAEKLLAEKSYKLA

GKTQVDVVRDVGNLAHTHFVSRMFNLPLKTKENPKGLFSEQELYKILAVIFVCIFFDIDPAKSFPLRQGA

REVAQALGKVVEMNVKLSNGIGMKGLFTGKANKDDPLAAYGVNMAKGLKKAGLSTEDIVWSQILPTAGAM

VPNQAQV (0)

FAQTLDWYLSPAGEKYRPELHRIAALETGDETDALLLGYAMEGIRMAGTFGLYRKAESADVIE

EDNGERVEVK AGDRVFVSFVSAAKDPKIFPNPEVVDPRRPLESYIHYGTGPHECLGRNISQVALTELFRA

LFRKKGLRRVPGAQGELKKVPR PGGFYVYMTEDWGSIWPFPTSMKVTWDGE*

>CYP6003A1 Nectria haematococca (Fusarium solani f. batatas)

84% to CYP6003A1 Fusarium oxysporum = ortholog

estExt_Genewise1Plus.C_sca_20_chr6_4_01131

MSFNEKFQAGESYGDARTGSTSLLDDPIKLATDIIKEYGGIRSQASIPELAELIKELTIEKGKPLDDKKGTTELLIGILT

SLPRTSKARTQLTNKLIDTLWGNLQHPPLSYVGGDVKYEVVNSNEPAHKHNCELYDTIEFKAPDSDVILREQVPQAPDGL

HQYRMPDGSFNNILEPNLGRAGTPYAKSVRSEKRLHGVKPDPGLLFDLLLARDDKNFTENPAGISSMLFYHAAIIIHDIF

RTSRTDPNKSDTSSYLDLAPLYGSSLKDQLEIRTMKEGKLKPDTFHEKRLLGQPAGVNVMLVLYSRFHNYVADILLKINE

NGRFTLQCPANASAEDKAKAVAKQDHDLFNVARLITGGLYINICLHDYLRAITNTHHSKSDWTLDPRVAIDKQFDGEGVP

RGVGNQVSVEFNLLYRFHSCISKRDEGWINNFFLKLFPGRKAEDLQDVSWNELGQALFNFERSIPKDPSVRTFDGLQRQE

NGTFKDEDLVRILKDAMEDPAGTFGARMVPKALKVVEVLGIIQGRKWQVASLNEFREFFGLKKYDQFSEINSNPEIANIL

EKLYTDPDMVELYPGLMIEDIKPARNPGSGIMPTYSVGRAVLSDAVTLVRSDRFNTIDYTVSNLTAWGYNEVQQDYKTLG

GSMLYKLIQRGVPNWFPFNSVAVMQPMYTKKANIAIAKEIGTYDQFSEADPKPPAKPIVVTTNEAIKKTLSNPKQFVVPW

LQALNTLFPGKKDYGWFMLAGDEAKNFKHRADFQKAMGKIPNLHAAVHNMIERVGAKLIEKETFKLKAGLEQIDIIRDVA

IPLNTQLLADLFYFDLRTDENPDGTLGVAELYRHLLNIRVWGVNNNDPGQAWNRRRWAQEGVTAVYNSSKKLVDEAVLGR

GMGLGIASAISSKVGRKSYLKKDSLRSCGLKLVEELLAQGNNADQVTDNMWLTAFGGIGVPVTSFYEVLAFFLRPENAAV

WAEVQAIAQKGDDATLHAYVTEAQRLTSSQRNVRIATAPAELEGKPVQPGTPVVMMLGMAGRNDKEVPDAGKFDAQRKTD

AVTAFSYGQHECIAKDMALAYVTGLIKLVADLKQLRPAPGQMGEVKTIQVGTEKAYLNDSWSYLGFDASTWKVHFDGHGK

GTFEGDRAPTATTPLQQYYYMLQKRKEEILG*

>SIMILAR TO FATTY ACID OXYGENASE PpoC (Afu3g12120) [EMERICELLA NIDULANS].

AAT36614 AY613780.1

Tsitsigiannis DI, Keller NP.

Oxylipins act as determinants of natural product biosynthesis and seed colonization in Aspergillus nidulans.

Mol Microbiol. 2006 Feb;59(3):882-892.

Oxylipin production in this fungus is dependent on developmental regulation of three conserved fatty acid oxygenases, PpoA, PpoB and PpoC. 

Tsitsigiannis DI, Kowieski TM, Zarnowski R, Keller NP. Endogenous lipogenic regulators of spore balance in Aspergillus nidulans.

Eukaryot Cell. 2004 Dec;3(6):1398-411. 

a putative dioxygenase, PpoC 

Analysis of the PpoC protein by using the PFAM database (http://pfam.wustl.edu) indicated that the PpoC residues 181 to 650 have domains similar to animal heme peroxidases and residues 765 to 1080 have domains similar to cytochrome P450 oxygenase (Fig. 2).

join(AY613780.1:1..423,AY613780.1:493..590,

AY613780.1:644..885,AY613780.1:937..1141,

AY613780.1:1196..1336,AY613780.1:1385..1475,

AY613780.1:1523..1850,AY613780.1:1904..2247,

AY613780.1:2296..2783,AY613780.1:2832..3483,

AY613780.1:3541..3820,AY613780.1:3872..3933)

   1 MLRRFSTFRK SKGDKTEKAD RDSKANGSNA NSAAAASNSS KRQSKVPPPR RPSSDSGSSA

  61 ESEDVPAVFE KYAQVLHASS RPIPHQGGEA AYLEKEHPSG LFNDLKSLGF KDFASLKDVI

 121 KTKINGELTD DKTMIMERII QIVSSLPSNS KMRVDLTNMF LDELWGSLPH PPLSYMGNDY

 181 QYRSADGSNN NPTLPWLGAA NTAYARSIEP LTVQPGGLPD AGLVFDTLFA RQKFTPHPNK

 241 VSSLFFDWAS LIIHDIFQTD YRDYNKNKTS AYLDLAILYG DVQEEQDLVR THKDGKLKPD

 301 SFSEPRLQAF PAACCVLLVM LNRFHNYVVE ELAAINENGR FTKPSPDLPE EQAKKAWAKY

 361 DEDLFQTGRL ITCGLFINIT LYDYLRTIVN LNRVNSTWCL DPRAQMEGSA TPAGLGNQCS

 421 VEFNLAYRWH SAISANDEKW TEKVYEELIG KPGSEISTQE LLMGLGKYGA SLPKDPSQRT

 481 FAGLKRQEDG TFKDEELVNI LTSAIEDVAG SFGARNVPKV LKAVEVLGIE QGRKWNVGSL

 541 NEFRKFFGLK NYETFEEINS DPEVAESLRA LYGHPDYVEL YPGIVSEEAK EPMIPGVGIA

 601 PTYTISRAVL SDAVALVRGD RHYTVDYNPR NLTNWGYNEV RYDLNINQGC VFYKLATRAF

 661 PNWFKPDSIY AHYPMTIPSE NKVIMKNLGR EADYSWDRPQ YQAPRASLTS YSNVKLILDQ

 721 QKDFRVVWGD CTPLHSGKGG EDFWSKTLSD PQFKKSIKEF YEKTTLELFA DKSVNLAGRK

 781 QIDIVKDVGN IVPARFASKL LSLPLRSKEN SKGVFTDHEI FMALAVIYNA IFFDVDTTKS

 841 FPLRKAADAV SKELGKHVES HVKSVSSPGF LSRVIDNFRD DHNALKDLGD QLIKRLAEGG

 901 LSVSDITYGQ ILPTAVELVH GQAQMFTRVV EYYLNEGKQH LPELSLLAKQ DSAETDAKLT

 961 RYALEAIRLN AGSGAYRKAE TNFYFKEGDA DINLKPGDEI FISSTQANRD PTAFPDPDEV

1021 RLDRPDESYL NYGIGSQIGL GKDATLTAVT AMVRAAFSLE GLRPAPGVQG VLKKVVRPEG

1081 YTLYMREDHG AFSPFPTTFR VHFDGEVVTP KKQIDSA

>$fgenesh1_pg.scaffold_29000115 NOT a P450
Necha1/scaffold_29:371898-375600

fgenesh1_pg.scaffold_29000115 [Necha1:94583]

MKFGRNLPRNQVPEWASSYINYKGLKKLVKAAAEKARNGEKVDPAEFFFALDRNLEDVDFFYNKKLAESC

RRLNLLYNRYGRTPDVVSTLDQDEVEEVMGALLELRSQLRNLQWFGEINRRGFVKITKKLDKKVPDLVTQ

HPYISTKVDPKPFAKEANTARLLTEINKWMSVLAEAQTFDDAMSDHSTRSLGRASTKGLLNLPQAQLDVL

DQAVRNDDVAALEAGLKESNVSEDGSKPLLLNLLQRSISARAKASIAFLLSNLKSLDEPDDINGRNCIHR

LVIHIGRTKSKPGDEESKSYPVPAGSQFSNKHIQAGFSAPGAKALNTNEIQLLGKDDEVVQLFIYLLDQL

RPDQRVALKSRDSFGRMPLHYAAQFGFVVVCQIIMAKMQEWNQFNVKDGIDTPEWQDHDGCAPLHLSVVG

GHPLTTQALLQGENWQGSSESKAEIRKSISKSGAVLVLATKSNYSTIVQMLVDAGVDLNWRDKTNETALH

VAARFGHAECARIIIKGTELQKGDLEATENTYAWTPLHVAAVDGKLNVAELLVEAGADTTRIDSSGWTAR

EHAALRGHMDIARLLAVDTVEDEPPSRPVETLQPTPSEMSSIEERRSNGASNLSRSPEAIKSFGHRYLTD

ESLVLVSLGSMDMRKNVEPVSLDRIPLTEAHNTQLDTALSIVVAATGAQGEPTIIDLPVHDNIATEPIVF

MTKDASKVKLLFDIVPTYSGNNQNKVGRAVALLSSVKPTLGSRRMNLQGDVCVPIMSSSLDVIGTVNFNF

LVITPFHHPNMEVTSRQTYWKKMSSTMIIGHRGLGKNLTSNKSLQLGENTLPSFIAAANLGAQYVEFDVQ

LTKDHVPVIYHDFLVSETGIDAPVHTLTLEQFLHINPDTRRGPRHTSSTKPVAEGEPGGFRARSNSLAPT

RSQSMGFAGSGLHDMDERMKHTRDFKSKGFKANSRGNFIQAPFATLEDLFRKLPENIGFNIEMKYPMLHE

SEEHEMDTYAVELNSFCDTVLSKVYDLAGERHIIFSSFNPDICLCLSYKQPSIPILFLTDAGCCEVCDVR

ASSLQEAIRFASRWNLLGIVSAAEPFINSPRLVKVVKENGIVCFSYGTLNNDPLMVQRQVKQGIDAVIVD

SVLAIRKGLTSGETPSESSVNGEAETNGSLKPDHLLKERLEELTVNGAGP*

>$e_gw1.1.854.1 NOT A P450
Necha1/scaffold_1:3405652-3409377

KFGKQIQKRQLEVPEYAASFVNYKALKKLIKKLSATPTLTSQNDALRSATPVDSQAALQANKATFFFQLE

RELDKVNAFYLQKEAELKIRLKTLLDKKKVLQSRQGVSRRSAKFTTLEEGFQQFATDLNKLQQFVEINGT

AFSKILKKWDKTSKSKTKELYLSRAVEVQPFFNATVISELSDQATTSLQELGAWSDGIQVNFQANHVVTS

QHFVGTDEGDADTLLLDTVITGNLESLRDLLLRMRSANETNEGDSSLMERITRTFLAAISEAPQESLRIL

LDTGLVDLHSYDDINERNCLHQAAIYGKQYVLEWGLSVNVAVDRTDVYGRVPLHYASLHGRLAMLKFLLD

ANQSTIDLTDHDNFTPLIHSIIHGHLECIELLLARSARIDPVGDSDHVPLNLACEHGSVAVVELLLKHGA

KILPDAEGLYPQHLVARAGQTSELLLLLKQFGADLDQVDKLYGWTPLVHSASEGNVDCLQALLKVGVDAN

IVDEKDLPAMYYAAWEGHLACMKLLTPFNTRPRASPFMVQPALGPLETSSAPLPMSLDPDAIPELELPPP

IIPLRRYGHNFLDTKTVVQISFGDLDEQPLLFFQDGKYPAARLTISSKVSDLIPKNIILPFQEDTRIVSF

QVDNLDSFSLDIDVFPTYGAKVIAKTVALSSIFKGLQGTSTCCLPLFDPRLRAIGQICFNVQVIKPFQGK

PLEITDFETYWKATSQFNQPTSAIVTGSSLSGDYVRIFVQYTSDGVPVLWPRWTIACGGLDIPVCRLTLE

QFTSMTARSNSRADLPSLASKTSESIAEVYHILATAGITLQEALTLLNPGMHINLQVLYPTTEEEKAFSM

GPALDVNVFVDSILNIVFDHARAQRAQAPDVVRSIVFSSYNPRLCTALNWKQPNFPVFLCNDLGREETTG

ANGTAISSGRRSASIKEVVRIAQSNNFMGLICYSRLLDMVPALVDAIKSHGLALVMDKSSDSPDASPMTD

PFPRPPKGVDGVLKSHGILRFNDSIDM*
>CYP669A1P AACD01000002.1 Aspergillus nidulans FGSC A4 

revised sequence, one stop codon may be a pseudogene of the CYP670 family

34% to 670A1, 29% to 628A1, 37% to AL115607.1 Botrytis cinerea partial seq

first exon does not match well to known sequences 

this may be a pseudogene that is missing the true first exon and part of exon 2.

15458  GHPFTPVVNIVPAFISSLLAFSLSTSQFAKTYRPFKNAPSSLVNHTVKFAGSSAVHGSHRV S(?) 15276

       YPDSPGFVAGGKVIKNGWP
       PSNRNIRSDWYDLLHPQVSSIFTRDRILHQKRRQLWTKALSST(1)

       SIQLYTRRILSKIYALES

14773  LIATAADEGKPVLINEVMYWFAFDSVGDFAFSEDFGMLRNEGWHDVIWMFRSALALLGPF  14594

14593  SPAIWMPRLAFSYIPGLWRVKWWFNMLEFCDRCMEQRMK (0)

14416  KTPKESNIASWFLKDHKVHRQNAWLSGDTATLVVAGR

       DTNAPTLVHLFYFLARYPEHTEKIW*
       ELVSVNAEDPVALAKLPHLNGVINESMRLLPAVL  14054

14053  TFGSRTTQPEGLTVEGTFIPGGVKISAPRYTIGR  (1)13952

13871  LKSAFAETHEFIPEWWYSRPDLVKDRRAFAPFGV (1)

       GSTSCVGK  13692

13691  SLALAQIRLVTAALVSKYKFQFTPGMGSGEAVEGEMREQLTAQPGHCYLNFIRHVGQE*  13515

>Gibberella moniliformis EST sequence.

DR624682 and genomic AAIM01001822.1

9248 MLLTEAHLETRQAFGAAFMLGVLVHIFILRKGEWDLWTVKLIKAWATYEVTVSLFL

TQLYSFSVWQALSVTNKWFTSFVTGLSISILTYRAFFHRLNRFPGPFLARLSTFYATYLT

VDEEHMYLEVQKLHEKYGDIVRI (1) 9667

GPTELSIATPSSFRPIHAPSSPVIKSPFYGITHPCVMLLSERRKKEHALRRKSWDRAFTTK (1)

9944 ALRDYEHRVLKYTKLLNDRIDEAKGEPFNIALWVNF

YTFDIMGDLAFGKSFDMLESGVEHNFFTESHKTQGFMGAFRRLVWFFPLV 10210

>AL115607.1  CNS01CJJ  Botrytis cinerea = Botryotinia fuckeliana

also = AAID01001229.1 

30% to 670A1 36% to AACD01000002 Aspergillus nidulans

8628 MALIPGHYLIAAAVSGIAAHLCAFIHGDWHLHIPQVIFTHCAGYALLLLRLRYQELSIIDSIQASTVLSA 8419

8418 CYLLFLFTSIIVYRVFFHRLRNFPGPRLAAATKLWSIWETRDSRNHLLMQRLFEQYGPIVRT (1) 8233

8167 APNELTVFHPEGVELVKGGKNGTDQYNEKGVWYDLIHPKTSVVFNRNPSENAVRRRP 7997

7996 WDRAVSPAS (1) 7970 

7916 SLRSYAANIVAPAAEVLEFVSNAQGEPVNINELMTGLIFDFMSVIVFGEVSSKTDAEEQIS 7734

7733 TLRRLKGALILLAPCGDSVWPALFAFNFLQFLKPVKSRLGLVESCRARMLKRMN (0) 7572

7512 KKTSTVDVSGFFLKDFHDSAGETSLEKRENA 7421

7420 LLGNTISALVAGSDTARAAMIGIFYFLCKNPGNADEIYEELKDVDEKDSTVLA 7262

7261 GKPILNGFIKEALRVAPPSMTGLARIIGPQGLWIDNTFIPPGAQVTAPYYNSHR (1)

     LPSAFQDPTEFIAERWTSRPDLIKDKRAYAPWGA (1)

6886 GQHICPGKALANVELRYVTALFVKTFKIKFAPGHDPEKFWTDMLDQVTMQPGEV 6725

6724 WCVFEPRN* 6698

>XP_755127 ASPERGILLUS FUMIGATUS AF293

78% to CYP630B2 

1 MWSLFTIAPY ACILGLLLFV YFIAYPFVEY IRDPKGLRRY PNFHPFSGMS AIPFMVLASR

61 GFRSMELLNL HRKHPVLRTG PNTLSYGDVR AIKDIYGHNT KCIKDPSYIV TAGTHYHLAD

121 VVDKPDHARK RKVLSSAYAL KNLETWEYKV SDKLERLIAH FDRVCTKPPS AAVAEGKAAP

181 DPADLTVDFR AWTNFFTLDA IADIGLSEKL GFLDSGSDVC TAERKDGTTY EVHLREALYP

241 TARKQSLILW NYEWYPVLNK LVNIIPFFRR MQRSSDNWEN IVWRRASQRL RRYEAGEKLD

301 DFFQALMEDK NGHPNNLEWG EIVAEVNIMM NAGSVTTAIA IANVMYQLLK NPRCLAKLRE

361 EVDAVLDEED IIAPYDKVKH LPYLRACLDE SLRIFPPTSH GLPRQTPPEG MEILGQWVPG

421 NTSVSISALV AHRDESVFPQ ADQYIPERWL GEEGKALQPY FVAFSAGARS CIGRNISYLE

481 QTKAIATLVH RYEFALPHPG WELKRLETMN LILGDMPVKV WRRQT

>XP_755776.1 ASPERGILLUS FUMIGATUS AF293  ???

1 MLSDAVSAAI DWTGQGISWV KQEYPALTVA VTSACVLVLW RIWRNYFNNI QDPFALSIAN

61 SLIYVITKPQ DVAEAYRNTD TLSFNEFVQA MMRACGNTES CVKTMYKPLP KDKPGFPNPH

121 GKPLATLARQ MHIHQLYPGD NLDFLEKQFL DWVEPRLTLD ALRRECPYAI QSGPPAVTKD

181 DGIVLPLMQW CSDYFTRAGQ RAYFGPALDG IDPKLPQTFI VFDELSWQVL YQYPEFLAGK

241 MKSARNAIQR ALKKYIQLPQ ESRQGDAWFT KAMENEMRAL GISEDDIATM LVTIYWGINT

301 NTRKAAFWLL TYILHYGPEH YVDIIRQETL PAFLPDKSIP DLNYLHDNCP HLDAMWNETI

361 RLSAYSASVR FVTSDTIIGG KILRKGNRLM IPYRQLHFDE SIFGVDYPVE EFRHERFMQK

421 GRNLTRSDNW RPFGGGTTQC PGRYVAKRFV LLFVAMLLRR FDVELVTTRI PAAEEGKPVL

481 GIMSIKDGED VLVRVRPR

>XP_755777 ASPERGILLUS FUMIGATUS AF293

1 MFGFEWHNQR GVEGTGFVRA LRSRLTAHLP ILMPELQRIV ETAIADELVA PGSDGKWGSP

61 QLCLIPSDCS RLRALQTVPY DQANGHQGQL LRLLRGGTWY DYPWHVRHRQ AHCVAAQNPE

121 FTAAALEFPQ RVILAAEILR ITPSFLRRTL FRYLKPIVEK RLAARANSPR SLQEDAPMDC

181 MQWLIDTSPR KIPWTPTRMV GEIVAVWFGS VHQLAMVRSY SARRNLTVRR KALTPFMFSD

241 GLEVAEGDWV CIPQRAMMRD RIRYQNPQAF DGFRFARANK QLRAGDVSLD VPENSPLTMT

301 DVSVDWPIWG LGKTACPGRF YAATILKLIM VCILEKWECR LENPKSQRWR TWRSSVVPRE

361 GTVVMFRRKE EALTG

>XP_755858 ASPERGILLUS FUMIGATUS AF293

85% to CYP53A1
  1 MITDLLSLQN AGLILLGLIA VYYVIPYLQK WHLHDIPSPR FAAFSNLWLL LQARRGRRFL

 61 KVDEAHKKYG KLVRIAPKHV SIADDAAIQA IYGHGNGFLK ADFYDAFVSI RRGLFNTRDR

121 AEHTRKRKTV SHTFSMKSIG QFEQYIHQNV ELFVQQWTKL AKLNGNPRSG YATIDALNWF

181 NYLAFDIIGD LAFGAPFGML EKGKDIAEMR KTPDSEPTYV QAVEVLNRRG EVSATLGCLP

241 RLIPYAKYLP DRFFKDGVQA VENLAGIAVA RVNERLKPEV MEKNTRVDLL SRLMEGKDSN

301 GNKLGREELT AEALTQLIAG SDTTSNTTCA ILYWCMSTPG VIPKLQKVLD EAIPDDVDVP

361 THAMVKDIPY LQWVIWETMR IHSTSAMGLP REIPPGNPPV TISGHTFYPG DVVSVPSYTI

421 HRSKEIWGPD AEKFVPERWD PARLTARQKA AFIPFSTGPR ACVGRNVAEM ELLVMTGTIF

481 RLFEFEMQQD GPMETREGFL RKPLGLIVGM KRRAVHASV

>XP_756135 ASPERGILLUS FUMIGATUS AF293

1 MLLLTFTLPV VTLLLAHIIR SWFRLRHIPG PFWAKITDLW REHHYIKGDY GDRPMAPYFA

61 IPSLLGMESA MDQIQQELED QICRRVTIDV VLWMRLFSLE SLHWIAFSNK LGYLSEGKDT

121 DGILSILQSK FIGLAGQLCG WIHRTTLRFH FPKSCTGTAV APSQRKASHR DLLAHFMDAS

181 QKNPETLEER GVLGATISTI FAGTDTTGTS LTFFMYYLIK HPAALARLQE ELDSAVRSGN

241 LSYPPKWVEV STLKYLQAVF KETLRLHSTA RMSLYRVVGP EGLDLCGERL PSGTNLGCFG

301 YTAHRNEPIY GRDAALFRPE RWIEASNDTL LSMERASL

>XP_756138 ASPERGILLUS FUMIGATUS AF293

41% to 68N1, 40% to 5074A1

1 MDFLQRILGI LSSEDVAPAL FASSISVLFL ILSYQVLYPP SKYSAFPTIN GTRWLALSNR

61 RILAEFVTDA QGLMRNGLEK YDIFRIISSI GPMTILHPKY TDEIHNDRQL NFMAVLAKEM

121 FPNYPGFDLF REGTDGSTVL QDAVKFGSSR CLGKSTQLLS DETSTLLQKL WGDEPEWHEV

181 TAKSSVHDII AHLSALLFYG PELCSHKEWL EVTDEYASVG FLAARQLRLW PPILRPIAQW

241 FLPACRRLRY LASRTRGLIE PVIAARQKEK AICYSHGRQP PVYDDAIEWT ERAAKGRPYD

301 AAMSPLLFSI NALHTTTDLL TQVILDLSTQ PDLIVALRQE ILSVKPQQNG WKNASLNQLL

361 LMDSAIKESQ RLKPTESILM RRYAMDDLTL ADGNKIPKGT VLGIPIFGMR DPKIYVDPDM

421 YDGYRFQKMR DKPGFENKCQ LVSTSPWHLG FGHGIHACPG RFLAAVQVKI ILCYIVAKYD

481 FKLAGGAPPK VQSVGIELIS DTEARLAVRR RQEMVIGLE

