
Bacterial Cell Wall Lyase 

 

>sp|P10773|LYB_BACIU B-enzyme OS=Bacillus subtilis GN=lyzB PE=1 SV=1 

ISPLGSVTKKNQDSTAYNWTGNKTANGNWPVLGICAVHRKKDIGGSGNSPVIPFGTTLKT

DKDIWLPDGVGYKSSFNVDDTGSGPKKTDYWIDIYYSKDTKAAINYGVVKLSYTYST 

>sp|P34020|LYS_CLOAB Autolytic lysozyme OS=Clostridium acetobutylicum (strain ATCC 824 

/ DSM 792 / JCM 1419 / LMG 5710 / VKM B-1787) GN=lyc PE=1 SV=1 

MKGIDIYSGQGSVDFNAVKESGVEVVYIKATEGLTYTDSTYKDFYDGAKNAGLKIGFYHY

LRANDPTSEAEHFFNTISGLSLDCKCAIDVEVTLGQSIDQISSNVRKFADYLINKGLDVCVY

TYTNFYKDNLNSTVKDLPLWIAEYGVSKPNIDASYVGFQYSDSGSVNGISGSADLDEFSE

GILVGGTVVIDPGQGGDDNIKAIQQDLNILLKRGLEVDGIEGPETEAAIKDFQSIMGLTVDG

IWGTNTSGAAQQIFSRPLDGVAYPHYEYATRYIQYRVGASVDGTFGSGTKAKVAAWQSNQ

GLMADGVVGSATWSKLLDEN 

>sp|P0C960|EMTA_ECOLI Endo-type membrane-bound lytic murein transglycosylase A 

OS=Escherichia coli (strain K12) GN=emtA PE=1 SV=1 

MKLRWFAFLIVLLAGCSSKHDYTNPPWNAKVPVQRAMQWMPISQKAGAAWGVDPQLIT

AIIAIESGGNPNAVSKSNAIGLMQLKASTSGRDVYRRMGWSGEPTTSELKNPERNISMGAA

YLNILETGPLAGIEDPKVLQYALVVSYANGAGALLRTFSSDRKKAISKINDLDADEFLEHV

ARNHPAPQAPRYIYKLEQALDAM 

>sp|O33599|LYTM_STAA8 Glycyl-glycine endopeptidase LytM OS=Staphylococcus aureus 

(strain NCTC 8325) GN=lytM PE=1 SV=3 

MKKLTAAAIATMGFATFTMAHQADAAETTNTQQAHTQMSTQSQDVSYGTYYTIDSNGD

YHHTPDGNWNQAMFDNKEYSYTFVDAQGHTHYFYNCYPKNANANGSGQTYVNPATAG

DNNDYTASQSQQHINQYGYQSNVGPDASYYSHSNNNQAYNSHDGNGKVNYPNGTSNQN

GGSASKATASGHAKDASWLTSRKQLQPYGQYHGGGAHYGVDYAMPENSPVYSLTDGTV

VQAGWSNYGGGNQVTIKEANSNNYQWYMHNNRLTVSAGDKVKAGDQIAYSGSTGNST

APHVHFQRMSGGIGNQYAVDPTSYLQSR 

>sp|P33673|CHIS_BACCI Chitosanase OS=Bacillus circulans GN=csn PE=1 SV=2 

MHMSNARPSKSRTKFLLAFLCFTLMASLFGATALFGPSKAAAASPDDNFSPETLQFLRNNT

GLDGEQWNNIMKLINKPEQDDLNWIKYYGYCEDIEDERGYTIGLFGATTGGSRDTHPDGP

DLFKAYDAAKGASNPSADGALKRLGINGKMKGSILEIKDSEKVFCGKIKKLQNDAAWRK

AMWETFYNVYIRYSVEQARQRGFTSAVTIGSFVDTALNQGATGGSDTLQGLLARSGSSSN

EKTFMKNFHAKRTLVVDTNKYNKPPNGKNRVKQWDTLVDMGKMNLKNVDSEIAQVTD

WEMK 

>sp|O33635|ATL_STAEP Bifunctional autolysin OS=Staphylococcus epidermidis GN=atl PE=1 

SV=1 

MAKKFNYKLPSMVALTLFGTAFTAHQANAAEQPQNQSNHKNVLDDQTALKQAEKAKSE

VTQSTTNVSGTQTYQDPTQVQPKQDTQSTTYDASLDEMSTYNEISSNQKQQSLSTDDAN

QNQTNSVTKNQQEETNDLTQEDKTSTDTNQLQETQSVAKENEKDLGANANNEQQDKKM

TASQPSENQAIETQTASNDNESQQKSQQVTSEQNETATPKVSNTNASGYNFDYDDEDDDS

STDHLEPISLNNVNATSKQTTSYKYKEPAQRVTTNTVKKETASNQATIDTKQFTPFSATAQP

RTVYSVSSQKTSSLPKYTPKVNSSINNYIRKKNMKAPRIEEDYTSYFPKYGYRNGVGRPEG

IVVHDTANDNSTIDGEIAFMKRNYTNAFVHAFVDGNRIIETAPTDYLSWGAGPYGNQRFI



NVEIVHTHDYDSFARSMNNYADYAATQLQYYNLKPDSAENDGRGTVWTHAAISNFLGGT

DHADPHQYLRSHNYSYAELYDLIYEKYLIKTKQVAPWGTTSTKPSQPSKPSGGTNNKLTV

SANRGVAQIKPTNNGLYTTVYDSKGHKTDQVQKTLSVTKTATLGNNKFYLVEDYNSGKK

YGWVKQGDVVYNTAKAPVKVNQTYNVKAGSTLYTVPWGTPKQVASKVSGTGNQTFKA

TKQQQIDKATYLYGTVNGKSGWISKYYLTTASKPSNPTKPSTNNQLTVTNNSGVAQINAK

NSGLYTTVYDTKGKTTNQIQRTLSVTKAATLGDKKFYLVGDYNTGTNYGWVKQDEVIYN

TAKSPVKINQTYNVKPGVKLHTVPWGTYNQVAGTVSGKGDQTFKATKQQQIDKATYLYG

TVNGKSGWISKYYLTAPSKVQALSTQSTPAPKQVKPSTQTVNQIAQVKANNSGIRASVYD

KTAKSGTKYANRTFLINKQRTQGNNTYVLLQDGTSNTPLGWVNINDVTTQNIGKQTQSIG

KYSVKPTNNGLYSIAWGTKNQQLLAPNTLANQAFNASKAVYVGKDLYLYGTVNNRTGWI

AAKDLIQNSTDAQSTPYNYTFVINNSKSYFYMDPTKANRYSLKPYYEQTFTVIKQKNING

VKWYYGQLLDGKYVWIKSTDLVKEKIKYAYTGMTLNNAINIQSRLKYKPQVQNEPLKWS

NANYSQIKNAMDTKRLANDSSLKYQFLRLDQPQYLSAQALNKLLKGKGVLENQGAAFS

QAARKYGLNEIYLISHALVETGNGTSQLAKGGDVSKGKFTTKTGHKYHNVFGIGAFDNN

ALVDGIKYAKNAGWTSVSKAIIGGAKFIGNSYVKAGQNTLYKMRWNPANPGTHQYATDI

NWANVNAQVLKQFYDKIGEVGKYFEIPTYK 

>sp|O07532|LYTF_BACSU Peptidoglycan endopeptidase LytF OS=Bacillus subtilis (strain 168) 

GN=lytF PE=1 SV=2 

MKKKLAAGLTASAIVGTTLVVTPAEAATIKVKSGDSLWKLAQTYNTSVAALTSANHLSTT

VLSIGQTLTIPGSKSSTSSSTSSSTTKKSGSSVYTVKSGDSLWLIANEFKMTVQELKKLNGL

SSDLIRAGQKLKVSGTVSSSSSSSKKSNSNKSSSSSSKSSSNKSSSSSSSTGTYKVQLGDSL

WKIANKVNMSIAELKVLNNLKSDTIYVNQVLKTKSSGSDTSSKDNSSKSNQTSATTKYTV

KSGDSLWKIANNYNLTVQQIRNINNLKSDVLYVGQVLKLTGKASSGSSSSSSSSSNASSGT

TTTYTVKSGDSLWVIAQKFNVTAQQIREKNNLKTDVLQVGQKLVISGKASSSSSSGSSNTT

SSTSAKINTMISAAKAQLGVPYRWGGTTPSGFDCSGFIYYVLNKVTSVSRLTAAGYWNTM

KSVSQPAVGDFVFFSTYKAGPSHVGIYLGNGEFINANDSGVVISNMNNSYWKQRYLGAKR

YF 

>sp|P0AGC3|SLT_ECOLI Soluble lytic murein transglycosylase OS=Escherichia coli (strain K12) 

GN=slt PE=1 SV=1 

MEKAKQVTWRLLAAGVCLLTVSSVARADSLDEQRSRYAQIKQAWDNRQMDVVEQMMP

GLKDYPLYPYLEYRQITDDLMNQPAVTVTNFVRANPTLPPARTLQSRFVNELARREDWRG

LLAFSPEKPGTTEAQCNYYYAKWNTGQSEEAWQGAKELWLTGKSQPNACDKLFSVWRA

SGKQDPLAYLERIRLAMKAGNTGLVTVLAGQMPADYQTIASAIISLANNPNTVLTFARTTG

ATDFTRQMAAVAFASVARQDAENARLMIPSLAQAQQLNEDQIQELRDIVAWRLMGNDVT

DEQAKWRDDAIMRSQSTSLIERRVRMALGTGDRRGLNTWLARLPMEAKEKDEWRYWQ

ADLLLERGREAEAKEILHQLMQQRGFYPMVAAQRIGEEYELKIDKAPQNVDSALTQGPE

MARVRELMYWNLDNTARSEWANLVKSKSKTEQAQLARYAFNNQWWDLSVQATIAGKL

WDHLEERFPLAYNDLFKRYTSGKEIPQSYAMAIARQESAWNPKVKSPVGASGLMQIMPGT

ATHTVKMFSIPGYSSPGQLLDPETNINIGTSYLQYVYQQFGNNRIFSSAAYNAGPGRVRTW

LGNSAGRIDAVAFVESIPFSETRGYVKNVLAYDAYYRYFMGDKPTLMSATEWGRRY 

>sp|Q5HEA4|SCED_STAAC Probable transglycosylase SceD OS=Staphylococcus aureus (strain 

COL) GN=sceD PE=1 SV=1 

MKKTLLASSLAVGLGIVAGNAGHEAHASEADLNKASLAQMAQSNDQTLNQKPIEAGAYN

YTFDYEGFTYHFESDGTHFAWNYHATGTNGADMSAQAPTTNNVAPSAVQANQVQSQEV



EAPQNAQTQQPQASTSNNSQVTATPTESKSSEGSSVNVNAHLKQIAQRESGGNIHAVNPTS

GAAGKYQFLQSTWDSVAPAKYKGVSPANAPESVQDAAAVKLYNTGGAGHWVTA 

>sp|P41052|MLTB_ECOLI Membrane-bound lytic murein transglycosylase B OS=Escherichia 

coli (strain K12) GN=mltB PE=1 SV=1 

MFKRRYVTLLPLFVLLAACSSKPKPTETDTTTGTPSGGFLLEPQHNVMQMGGDFANNPN

AQQFIDKMVNKHGFDRQQLQEILSQAKRLDSVLRLMDNQAPTTSVKPPSGPNGAWLRYR

KKFITPDNVQNGVVFWNQYEDALNRAWQVYGVPPEIIVGIIGVETRWGRVMGKTRILDA

LATLSFNYPRRAEYFSGELETFLLMARDEQDDPLNLKGSFAGAMGYGQFMPSSYKQYAV

DFSGDGHINLWDPVDAIGSVANYFKAHGWVKGDQVAVMANGQAPGLPNGFKTKYSISQL

AAAGLTPQQPLGNHQQASLLRLDVGTGYQYWYGLPNFYTITRYNHSTHYAMAVWQLGQ

AVALARVQ 

>sp|P39800|XLYA_BACSU N-acetylmuramoyl-L-alanine amidase XlyA OS=Bacillus subtilis 

(strain 168) GN=xlyA PE=1 SV=1 

MVNIIQDFIPVGANNRPGYAMTPLYITVHNTANTAVGADAAAHARYLKNPDTTTSWHFTV

DDTEIYQHLPLNENGWHAGDGNGSGNRASIGIEICENADGDFAKATANAQWLIKTLMAE

HNISLANVVPHKYWSGKECPRKLLDTWDSFKAGIGGGGSQTYVVKQGDTLTSIARAFGV

TVAQLQEWNNIEDPNLIRVGQVLIVSAPSAAEKPELYPLPDGIIQLTTPYTSGEHVFQVQRA

LAALYFYPDKGAVNNGIDGVYGPKTADAVARFQSVNGLTADGIYGPATKEKIAAQLS 

>sp|P0AGC5|MLTF_ECOLI Membrane-bound lytic murein transglycosylase F OS=Escherichia 

coli (strain K12) GN=mltF PE=1 SV=2 

MKKLKINYLFIGILALLLAVALWPSIPWFGKADNRIAAIQARGELRVSTIHTPLTYNEINGKP

FGLDYELAKQFADYLGVKLKVTVRQNISQLFDDLDNGNADLLAAGLVYNSERVKNYQPG

PTYYSVSQQLVYKVGQYRPRTLGNLTAEQLTVAPGHVVVNDLQTLKETKFPELSWKVDD

KKGSAELMEDVIEGKLDYTIADSVAISLFQRVHPELAVALDITDEQPVTWFSPLDGDNTLS

AALLDFFNEMNEDGTLARIEEKYLGHGDDFDYVDTRTFLRAVDAVLPQLKPLFEKYAEEI

DWRLLAAIAYQESHWDAQATSPTGVRGMMMLTKNTAQSLGITDRTDAEQSISGGVRYLQ

DMMSKVPESVPENERIWFALAAYNMGYAHMLDARALTAKTKGNPDSWADVKQRLPLLS

QKPYYSKLTYGYARGHEAYAYVENIRKYQISLVGYLQEKEKQATEAAMQLAQDYPAVSPT

ELGKEKFPFLSFLSQSSSNYLTHSPSLLFSRKGSEEKQN 

>sp|P25310|LYSM1_STRGL Lysozyme M1 OS=Streptomyces globisporus GN=acm PE=1 SV=1 

MPAYSSLARRGRRPAVVLLGGLVSASLALTLAPTAAAAPLAPPPGKDVGPGEAYMGVGTR

IEQGLGAGPDERTIGPADTSGVQGIDVSHWQGSINWSSVKSAGMSFAYIKATEGTNYKDD

RFSANYTNAYNAGIIRGAYHFARPNASSGTAQADYFASNGGGWSRDNRTLPGVLDIEHNP

SGAMCYGLSTTQMRTWINDFHARYKARTTRDVVIYTTASWWNTCTGSWNGMAAKSPF

WVAHWGVSAPTVPSGFPTWTFWQYSATGRVGGVSGDVDRNKFNGSAARLLALANNTA 

>sp|O07921|CHIS_BACSU Chitosanase OS=Bacillus subtilis (strain 168) GN=csn PE=1 SV=1 

MKISMQKADFWKKAAISLLVFTMFFTLMMSETVFAAGLNKDQKRRAEQLTSIFENGTTEI

QYGYVERLDDGRGYTCGRAGFTTATGDALEVVEVYTKAVPNNKLKKYLPELRRLAKEES

DDTSNLKGFASAWKSLANDKEFRAAQDKVNDHLYYQPAMKRSDNAGLKTALARAVMY

DTVIQHGDGDDPDSFYALIKRTNKKAGGSPKDGIDEKKWLNKFLDVRYDDLMNPANHDT

RDEWRESVARVDVLRSIAKENNYNLNGPIHVRSNEYGNFVIK 

>sp|P39848|LYTD_BACSU Beta-N-acetylglucosaminidase OS=Bacillus subtilis (strain 168) 

GN=lytD PE=1 SV=1 

MKKRLIAPMLLSAASLAFFAMSGSAQAAAYTDYSLYKVEPSNTFSTESQASQAVAKLEKD



TGWDASYQASGTTTTYQISASGIHSESEAKAILSGLAKQTSITGTSSPVGSKQPYVTISSGAI

SGEKQANTILAKLKQETGVAGAVKAYGAAQPYMNVMTSDIADETKVKALIQSLAKQTGI

KSSYQPITHTVSVTTIQSGTIVGDSRAAQIKNAFQKESGLQASLKETVKGQAYYTFTTAAIS

GEANAKTLLQQLKQSTGITGSYKSINQKTTVESYNVQSAYFKGLSTVKDAISQIKKNTGVS

GSYQQVGKSTSYTVNMKGITKQQLQKIDTFFKKKKWHYTSSSVKKTTTSAAYQITTAKIL

GEQQANKAAAFFAQKKVKAAKTAAGSTAENQYQLISEETSDQAKVTKGLNILKKNQLSA

SAKSVKKQIADTFKITTESLLDQTKVNQALTFFKSNHISVASQKTGQTAASSYQITTEAIISQ

EEIDRVLTFFKQNHIAVTTSKTGQTAYTQYKIVTTQLSSKTALNNGLTYLKSKSVTPSYTTK

SNTLYKISVNEQFTGNDTAAAASTKLKQLYGWTSSIVKIKNGPQIMKTNYNLSLRDMVQK

QMTVSPQTDGAAYVSLTYINTATSTVTADVLNIRSTPEVSPTNVIGQFKKGDKVKVIGQIN

GWAKINLGWRNASSDEVVQYVDPNNFSRDSKYYFQFLKLSQTAGLSVTEVNQKVLAGK

GILTGRAKAFIDAANQYSINELYLISHALLETGNGTSALANGLTYNGKTVYNMYGIGAYDS

NPNYYGAKYAYEQGWFTPEAAIIGGAKFIGSSYIHNTAYNQDTLYKMRWSATATHQYATDI

GWAYKQVNRMYSLYSLLDGYTLYFDVPEYR 

>sp|P59206|LYTB_STRR6 Putative endo-beta-N-acetylglucosaminidase OS=Streptococcus 

pneumoniae (strain ATCC BAA-255 / R6) GN=lytB PE=1 SV=1 

MKKVRFIFLALLFFLASPEGAMASDGTWQGKQYLKEDGSQAANEWVFDTHYQSWFYIK

ADANYAENEWLKQGDDYFYLKSGGYMAKSEWVEDKGAFYYLDQDGKMKRNAWVGTS

YVGATGAKVIEDWVYDSQYDAWFYIKADGQHAEKEWLQIKGKDYYFKSGGYLLTSQWI

NQAYVNASGAKVQQGWLFDKQYQSWFYIKENGNYADKEWIFENGHYYYLKSGGYMAA

NEWIWDKESWFYLKFDGKIAEKEWVYDSHSQAWYYFKSGGYMAANEWIWDKESWFYL

KFDGKMAEKEWVYDSHSQAWYYFKSGGYMTANEWIWDKESWFYLKSDGKIAEKEWV

YDSHSQAWYYFKSGGYMTANEWIWDKESWFYLKSDGKMAEKEWVYDSHSQAWYYFK

SGGYMAKNETVDGYQLGSDGKWLGGKATNKNAAYYQVVPVTANVYDSDGEKLSYISQ

GSVVWLDKDRKSDDKRLAITISGLSGYMKTEDLQALDASKDFIPYYESDGHRFYHYVAQ

NASIPVASHLSDMEVGKKYYSADGLHFDGFKLENPFLFKDLTEATNYSAEELDKVFSLLNI

NNSLLENKGATFKEAEEHYHINALYLLAHSALESNWGRSKIAKDKNNFFGITAYDTTPYLS

AKTFDDVDKGILGATKWIKENYIDRGRTFLGNKASGMNVEYASDPYWGEKIASVMMKIN

EKLGGKD 

>sp|P13656|CHIA_ECOLI Probable bifunctional chitinase/lysozyme OS=Escherichia coli (strain 

K12) GN=chiA PE=1 SV=2 

MKLNIFTKSMIGMGLVCSALPALAMEAWNNQQGGNKYQVIFDGKIYENAWWVSSTNCP

GKAKANDATNPWRLKRTATAAEISQFGNTLSCEKSGSSSSSNSNTPASNTPANGGSATPAQ

GTVPSNSSVVAWNKQQGGQTWYVVFNGAVYKNAWWVASSNCPGDAKSNDASNPWRYV

RAATATEISETSNPQSCTSAPQPSPDVKPAPDVKPAPDVQPAPADKSNDNYAVVAWKGQEG

SSTWYVIYNGGIYKNAWWVGAANCPGDAKENDASNPWRYVRAATATEISQYGNPGSCS

VKPDNNGGAVTPVDPTPETPVTPTPDNSEPSTPADSVNDYSLQAWSGQEGSEIYHVIFNGN

VYKNAWWVGSKDCPRGTSAENSNNPWRLERTATAAELSQYGNPTTCEIDNGGVIVADGF

QASKAYSADSIVDYNDAHYKTSVDQDAWGFVPGGDNPWKKYEPAKAWSASTVYVKGD

RVVVDGQAYEALFWTQSDNPALVANQNATGSNSRPWKPLGKAQSYSNEELNNAPQFNPE

TLYASDTLIRFNGVNYISQSKVQKVSPSDSNPWRVFVDWTGTKERVGTPKKAWPKHVYAP

YVDFTLNTIPDLAALAKNHNVNHFTLAFVVSKDANTCLPTWGTAYGMQNYAQYSKIKAL

REAGGDVMLSIGGANNAPLAASCKNVDDLMQHYYDIVDNLNLKVLDFDIEGTWVADQA

SIERRNLAVKKVQDKWKSEGKDIAIWYTLPILPTGLTPEGMNVLSDAKAKGVELAGVNV



MTMDYGNAICQSANTEGQNIHGKCATSAIANLHSQLKGLHPNKSDAEIDAMMGTTPMV

GVNDVQGEVFYLSDARLVMQDAQKRNLGMVGIWSIARDLPGGTNLSPEFHGLTKEQAPK

YAFSEIFAPFTKQ 

>sp|P0C066|MLTC_ECOLI Membrane-bound lytic murein transglycosylase C OS=Escherichia 

coli (strain K12) GN=mltC PE=1 SV=1 

MKKYLALALIAPLLISCSTTKKGDTYNEAWVKDTNGFDILMGQFAHNIENIWGFKEVVIA

GPKDYVKYTDQYQTRSHINFDDGTITIETIAGTEPAAHLRRAIIKTLLMGDDPSSVDLYSDV

DDITISKEPFLYGQVVDNTGQPIRWEGRASNFADYLLKNRLKSRSNGLRIIYSVTINMVPNH

LDKRAHKYLGMVRQASRKYGVDESLILAIMQTESSFNPYAVSRSDALGLMQVVQHTAGK

DVFRSQGKSGTPSRSFLFDPASNIDTGTAYLAMLNNVYLGGIDNPTSRRYAVITAYNGGAG

SVLRVFSNDKIQAANIINTMTPGDVYQTLTTRHPSAESRRYLYKVNTAQKSYRRR 

>tr|Q8ZLC6|Q8ZLC6_SALTY Putative phage endolysin OS=Salmonella typhimurium (strain LT2 

/ SGSC1412 / ATCC 700720) GN=STM3605 PE=1 SV=1 

MPHISSRFSSACIAFIKQWQGLSLEKYRDRQGNWVIGYGHMLTPDETLTFITPDQAEAFLL

DDLNSCDILLQNCLPELNDRFQRETLIALMFSIGHQRFLSLINTGDISQPEISGLRI 

>sp|P06653|ALYS_STRPN Autolysin OS=Streptococcus pneumoniae serotype 4 (strain ATCC 

BAA-334 / TIGR4) GN=lytA PE=1 SV=2 

MEINVSKLRTDLPQVGVQPYRQVHAHSTGNPHSTVQNEADYHWRKDPELGFFSHIVGNG

CIMQVGPVDNGAWDVGGGWNAETYAAVELIESHSTKEEFMTDYRLYIELLRNLADEAGL

PKTLDTGSLAGIKTHEYCTNNQPNNHSDHVDPYPYLAKWGISREQFKHDIENGLTIETGW

QKNDTGYWYVHSDGSYPKDKFEKINGTWYYFDSSGYMLADRWRKHTDGNWYWFDNS

GEMATGWKKIADKWYYFNEEGAMKTGWVKYKDTWYYLDAKEGAMVSNAFIQSADGT

GWYYLKPDGTLADKPEFTVEPDGLITVK 

>sp|I6XEI5|LYS25_MYCTU Putative peptidoglycan hydrolase Rv2525c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2525c PE=1 SV=1 

MSVSRRDVLKFAAATPGVLGLGVVASSLRAAPASAGSLGTLLDYAAGVIPASQIRAAGAV

GAIRYVSDRRPGGAWMLGKPIQLSEARDLSGNGLKIVSCYQYGKGSTADWLGGASAGVQ

HARRGSELHAAAGGPTSAPIYASIDDNPSYEQYKNQIVPYLRSWESVIGHQRTGVYANSKT

IDWAVNDGLGSYFWQHNWGSPKGYTHPAAHLHQVEIDKRKVGGVGVDVNQILKPQFGQ

WA 

>sp|I6Y4D2|PEPAM_MYCTU N-acetylmuramoyl-L-alanine amidase Rv3717 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3717 PE=1 SV=1 

MIVGVLVAAATPIISSASATPANIAGMVVFIDPGHNGANDASIGRQVPTGRGGTKNCQASG

TSTNSGYPEHTFTWETGLRLRAALNALGVRTALSRGNDNALGPCVDERANMANALRPNA

IVSLHADGGPASGRGFHVNYSAPPLNAIQAGPSVQFARIMRDQLQASGIPKANYIGQDGLY

GRSDLAGLNLAQYPSILVELGNMKNPADSALMESAEGRQKYANALVRGVAGFLATQGQA

R 

>sp|P33665|CHIS_STRSN Chitosanase OS=Streptomyces sp. (strain N174) GN=csn PE=1 SV=1 

MHSQHRTARIALAVVLTAIPASLATAGVGYASTQASTAVKAGAGLDDPHKKEIAMELVSSA

ENSSLDWKAQYKYIEDIGDGRGYTGGIIGFCSGTGDMLELVQHYTDLEPGNILAKYLPAL

KKVNGSASHSGLGTPFTKDWATAAKDTVFQQAQNDERDRVYFDPAVSQAKADGLRALG

QFAYYDAIVMHGPGNDPTSFGGIRKTAMKKARTPAQGGDETTYLNAFLDARKAAMLTEA

AHDDTSRVDTEQRVFLKAGNLDLNPPLKWKTYGDPYVINS 

>sp|P37710|ALYS_ENTFA Autolysin OS=Enterococcus faecalis (strain ATCC 700802 / V583) 



GN=EF_0799 PE=1 SV=2 

MKKESMSRIERRKAQQRKKTPVQWKKSTTLFSSALIVSSVGTPVALLPVTAEATEEQPTNA

EVAQAPTTETGLVETPTTETTPGTTEQPTTDSSTTTESTTESSKETPTTPSTEQPTADSTTPVE

SGTTDSSVAEITPVAPSATESEAAPAVTPDDEVKVPEARVASAQTFSALSPTQSPSEFIAELA

RCAQPIAQANDLYASVMMAQAIVESGWGASTLSKAPNYNLFGIKGSYNGQSVYMDTWE

YLNGKWLVKKEPFRKYPSYMESFQDNAHVLKTTSFQAGVYYYAGAWKSNTSSYRDATA

WLTGRYATDPSYNAKLNNVITAYNLTQYDTPSSGGNTGGGTVNPGTGGSNNQSGTNTYY

TVKSGDTLNKIAAQYGVSVANLRSWNGISGDLIFVGQKLIVKKGASGNTGGSGSGGSNNN

QSGTNTYYTVKSGDTLNKIAAQYGVSVANLRSWNGISGDLIFVGQKLIVKKGASGNTGGS

NNGGSNNNQSGTNTYYTIKSGDTLNKIAAQYGVSVANLRSWNGISGDLIFAGQKIIVKKG

TSGNTGGSSNGGSNNNQSGTNTYYTIKSGDTLNKISAQFGVSVANLQAWNNISGSLIFAGQ

KIIVKKGANSGSTNTNKPTNNGGGATTSYTIKSGDTLNKISAQFGVSVANLRSWNGIKGDL

IFAGQTIIVKKGASAGGNASSTNSASGKRHTVKSGDSLWGLSMQYGISIQKIKQLNGLSGD

TIYIGQTLKVG 

>sp|A7IY64|ISAA_STAXY Probable transglycosylase IsaA OS=Staphylococcus xylosus 

GN=isaA PE=1 SV=1 

MKKTILASSLAVALGVTGYATTADHNQAHASEENIDKAHLADLAQNNPEELNQKPLHAG

AYNYNFVLGGNEYTFTSNGQSWSWNYTAAGAQSATSNSVQDVTTQATTNTNETSASEVS

AQKQSSNTPVAAVEAPKASSNTQTSAATRTYKVAQTSAASTGGSVKAQFLAAGGTEAMW

NSIVMPESSGNPNAVNPAGYRGLGQTKESWGSGSVASQTKGMINYGESRYGSMEAAMTF

RASHGWW 

>sp|P39046|MUR2_ENTHA Muramidase-2 OS=Enterococcus hirae (strain ATCC 9790 / DSM 

20160 / JCM 8729 / LMG 6399 / NBRC 3181 / NCIMB 6459 / NCDO 1258) GN=EHR_05900 

PE=1 SV=1 

MENIARKERRRLNETKRFRKVKRSAALVGTAMVGCSVAAPLIQPVQVDADQTPTQFGARI

NTAAFIAEIATYAQPIAQANDLYASVMIAQAVVESGWGSSALSQAPYYNLFGIKGSYQGQT

VYMDTLEYLNNKWVSKKEPFRQYPSFAESFNDNAYVLRNTSFGNGYYYAGTWKSNTKS

YTDATACLTGRYATDPGYAGKLNNIITTYGLTKYDTPASGNAGGGVTIGNGGNTGNTSNSG

STSGNSGGSATTTGTTYTVKSGDSVWGISHSFGITMAQLIEWNNIKNNFIYPGQKLTIKGG

QSAGSSTTNTGNNASSGNTSGNTNTSGSTGQATGAKYTVKSGDSVWKIANDHGISMNQLI

EWNNIKNNFVYPGQQLVVSKGSSSASGSTSNTSTGNTSSNTANTGSTTSGSTYTVKAGES

VWSVSNKFGISMNQLIQWNNIKNNFIYPGQKLIVKGGSSSSNASTSTANNKNTASSNTSST

ATGQATYTVKAGESVWGVANKNGISMNQLIEWNNIKNNFIYPGQKLIVKGGSSKASATATI

KPTASTPASTTPTASSTGDTKYTVKAGESVWGVANKHHITMDQLIEWNNIKNNFIYPGQE

VIVKKGTAQSTPAKSDEKTYTVKAGESVWGVADSHGITMNQLIEWNNIKNNFIYPGQQLI

VKK 

>tr|Q183J9|Q183J9_PEPD6 Putative N-acetylmuramoyl-L-alanine amidase OS=Peptoclostridium 

difficile (strain 630) GN=CD630_27610 PE=1 SV=1 

MKKKLLDGKITLIICKSVKIYTKKDEEMSKGNNNNNSRNKSKKTSHLNRKKRKLNKKKL

AVLICFTVLFLFIAFKATQGVVALVKSMDKSNKTSQQQNVNSEQFDLGNEEENKKKKYTV

FIDPGHGGNDKGTESKTSNRYEKDLNLQIAKKLANKLSKQKDIQVVVSRTDDTYISLKDR

AILANNSSADVLVSIHLNAEKNGNTATGIETWYRNKATDGSKELAQTVQSTIVSYVKVRD

RGIVENNFEVLRESNMPAILIECGFLTTPSEEQKIINEKYQDQLAEGIVQGVLSYLDSKGNK 

>sp|P63883|AMIC_ECOLI N-acetylmuramoyl-L-alanine amidase AmiC OS=Escherichia coli 



(strain K12) GN=amiC PE=1 SV=1 

MSGSNTAISRRRLLQGAGAMWLLSVSQVSLAAVSQVVAVRVWPASSYTRVTVESNRQLK

YKQFALSNPERVVVDIEDVNLNSVLKGMAAQIRADDPFIKSARVGQFDPQTVRMVFELKQ

NVKPQLFALAPVAGFKERLVMDLYPANAQDMQDPLLALLEDYNKGDLEKQVPPAQSGPQ

PGKAGRDRPIVIMLDPGHGGEDSGAVGKYKTREKDVVLQIARRLRSLIEKEGNMKVYMT

RNEDIFIPLQVRVAKAQKQRADLFVSIHADAFTSRQPSGSSVFALSTKGATSTAAKYLAQT

QNASDLIGGVSKSGDRYVDHTMFDMVQSLTIADSLKFGKAVLNKLGKINKLHKNQVEQA

GFAVLKAPDIPSILVETAFISNVEEERKLKTATFQQEVAESILAGIKAYFADGATLARRG 

>sp|P24808|CWLA_BACSU N-acetylmuramoyl-L-alanine amidase CwlA OS=Bacillus subtilis 

(strain 168) GN=cwlA PE=1 SV=1 

MAIKVVKNLVSKSKYGLKCPNPMKAEYITIHNTANDASAANEISYMKNNSSSTSFHFAVD

DKQVIQGIPTNRNAWHTGDGTNGTGNRKSIGVEICYSKSGGVRYKAAEKLAIKFVAQLLK

ERGWGIDRVRKHQDWNGKYCPHRILSEGRWIQVKTAIEAELKKLGGKTNSSKASVAKKK

TTNTSSKKTSYALPSGIFKVKSPMMRGEKVTQIQKALAALYFYPDKGAKNNGIDGVYGPK

TADAIRRFQSMYGLTQDGIYGPKTKAKLEALLK 

>sp|L7N653|CWLM_MYCTU N-acetylmuramoyl-L-alanine amidase CwlM OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=cwlM PE=1 SV=1 

MPSPRREDGDALRCGDRSAAVTEIRAALTALGMLDHQEEDLTTGRNVALELFDAQLDQAV

RAFQQHRGLLVDGIVGEATYRALKEASYRLGARTLYHQFGAPLYGDDVATLQARLQDLGF

YTGLVDGHFGLQTHNALMSYQREYGLAADGICGPETLRSLYFLSSRVSGGSPHAIREEELV

RSSGPKLSGKRIIIDPGRGGVDHGLIAQGPAGPISEADLLWDLASRLEGRMAAIGMETHLS

RPTNRSPSDAERAATANAVGADLMISLRCETQTSLAANGVASFHFGNSHGSVSTIGRNLAD

FIQREVVARTGLRDCRVHGRTWDLLRLTRMPTVQVDIGYITNPHDRGMLVSTQTRDAIAE

GILAAVKRLYLLGKNDRPTGTFTFAELLAHELSVERAGRLGGS 

>tr|Q81YZ2|Q81YZ2_BACAN Endolysin OS=Bacillus anthracis GN=yegX PE=1 SV=1 

MGHIIDISKWNGDINWSIAKQHIDFIIARVQDGSNYVDPLYKGYVQAMKQHGIPFGNYAFC

RFVSIADAKKEAQDFWNRGDKSATVWVADVEVKTMNDMRAGTQAFIDELYRLGAKKV

GLYVGHHMYTPFGMANVKSDFVWIPRYGGNKPAYPCDIWQYTETGNVPGIGKCDLNSLI

GNKSLSWFTESATQESVQAPTQNIIQSGAFSPYETPDVTGALTSLKMTAKFILKPDGLTYFIS

DPTSDAQLNAMKEYLDRKGWWYEVK 

>sp|P50864|CWLD_BACSU Germination-specific N-acetylmuramoyl-L-alanine amidase 

OS=Bacillus subtilis (strain 168) GN=cwlD PE=1 SV=1 

MRKKLKWLSFLLGFIILLFLFKYQFSNNDSWKPWSLPLSGKIIYLDPGHGGPDGGAVGGK

LLEKDVTLEVAFRVRDYLQEQGALVIMTRESDTDLAPEGTKGYSRRKAEDLRQRVKLINH

SEAELYISIHLNAIPSQKWSGAQSFYYGKYAENEKVAKYIQDELRRNLENTTRKAKRIHGI

YLMQNVTKPGALIEVGFLSNPSEATLLGKPKYQDKVASSIYKGILRYFTEKGDPPE 

>sp|P82974|AMPD_CITFR 1,6-anhydro-N-acetylmuramyl-L-alanine amidase AmpD 

OS=Citrobacter freundii GN=ampD PE=1 SV=1 

MLLDEGWLAEARRVPSPHYDCRPDDENPSLLVVHNISLPPGEFGGPWIDALFTGTIDPNAH

PYFAGIAHLRVSAHCLIRRDGEIVQYVPFDKRAWHAGVSSYQGRERCNDFSIGIELEGTDT

LAYTDAQYQQLAAVTNALITRYPAIANNMTGHCNIAPERKTDPGPSFDWARFRALVTPSSH

KEMT 

>sp|Q02114|LYTC_BACSU N-acetylmuramoyl-L-alanine amidase LytC OS=Bacillus subtilis 

(strain 168) GN=lytC PE=1 SV=1 



MRSYIKVLTMCFLGLILFVPTALADNSVKRVGGSNRYGTAVQISKQMYSTASTAVIVGGSS

YADAISAAPLAYQKNAPLLYTNSDKLSYETKTRLKEMQTKNVIIVGGTPAVSSNTANQIKS

LGISIKRIAGSNRYDTAARVAKAMGATSKAVILNGFLYADAPAVIPYAAKNGYPILFTNKTSI

NSATTSVIKDKGISSTVVVGGTGSISNTVYNKLPSPTRISGSNRYELAANIVQKLNLSTSTV

YVSNGFSYPDSIAGATLAAKKKQSLILTNGENLSTGARKIIGSKNMSNFMIIGNTPAVSTKV

ANQLKNPVVGETIFIDPGHGDQDSGAIGNGLLEKEVNLDIAKRVNTKLNASGALPVLSRS

NDTFYSLQERVNKAASAQADLFLSIHANANDSSSPNGSETYYDTTYQAANSKRLAEQIQP

KLAANLGTRDRGVKTAAFYVIKYSKMPSVLVETAFITNASDASKLKQAVYKDKAAQAIH

DGTVSYYR 

>sp|P78285|LYSD_ECOLI Lysozyme RrrD OS=Escherichia coli (strain K12) GN=rrrD PE=1 

SV=1 

MPPSLRKAVAAAIGGGAIAIASVLITGPSGNDGLEGVSYIPYKDIVGVWTVCHGHTGKDIM

LGKTYTKAECKALLNKDLATVARQINPYIKVDIPETTRGALYSFVYNVGAGNFRTSTLLRK

INQGDIKGACDQLRRWTYAGGKQWKGLMTRREIEREVCLWGQQ 

>sp|P15931|FLGJ_SALTY Peptidoglycan hydrolase FlgJ OS=Salmonella typhimurium (strain 

LT2 / SGSC1412 / ATCC 700720) GN=flgJ PE=1 SV=1 

MIGDGKLLASAAWDAQSLNELKAKAGQDPAANIRPVARQVEGMFVQMMLKSMREALPK

DGLFSSDQTRLYTSMYDQQIAQQMTAGKGLGLADMMVKQMTSGQTMPADDAPQVPLK

FSLETVNSYQNQALTQLVRKAIPKTPDSSDAPLSGDSKDFLARLSLPARLASEQSGVPHHLI

LAQAALESGWGQRQILRENGEPSYNVFGVKATASWKGPVTEITTTEYENGEAKKVKAKF

RVYSSYLEALSDYVALLTRNPRYAAVTTAATAEQGAVALQNAGYATDPNYARKLTSMIQQL

KAMSEKVSKTYSANLDNLF 

>sp|P0AEZ7|MLTD_ECOLI Membrane-bound lytic murein transglycosylase D OS=Escherichia 

coli (strain K12) GN=mltD PE=1 SV=1 

MKAKAILLASVLLVGCQSTGNVQQHAQSLSAAGQGEAAKFTSQARWMDDGTSIAPDGD

LWAFIGDELKMGIPENDRIREQKQKYLRNKSYLHDVTLRAEPYMYWIAGQVKKRNMPM

ELVLLPIVESAFDPHATSGANAAGIWQIIPSTGRNYGLKQTRNYDARRDVVASTTAALNM

MQRLNKMFDGDWLLTVAAYNSGEGRVMKAIKTNKARGKSTDFWSLPLPQETKQYVPKM

LALSDILKNSKRYGVRLPTTDESRALARVHLSSPVEMAKVADMAGISVSKLKTFNAGVKG

STLGASGPQYVMVPKKHADQLRESLASGEIAAVQSTLVADNTPLNSRVYTVRSGDTLSSIA

SRLGVSTKDLQQWNKLRGSKLKPGQSLTIGAGSSAQRLANNSDSITYRVRKGDSLSSIAKR

HGVNIKDVMRWNSDTANLQPGDKLTLFVKNNNMPDS 

>sp|P26365|AMIB_ECOLI N-acetylmuramoyl-L-alanine amidase AmiB OS=Escherichia coli 

(strain K12) GN=amiB PE=1 SV=2 

MMYRIRNWLVATLLLLCTPVGAATLSDIQVSNGNQQARITLSFIGDPDYAFSHQSKRTVAL

DIKQTGVIQGLPLLFSGNNLVKAIRSGTPKDAQTLRLVVDLTENGKTEAVKRQNGSNYTV

VFTINADVPPPPPPPPVVAKRVETPAVVAPRVSEPARNPFKTESNRTTGVISSNTVTRPAARA

TANTGDKIIIAIDAGHGGQDPGAIGPGGTREKNVTIAIARKLRTLLNDDPMFKGVLTRDGD

YFISVMGRSDVARKQNANFLVSIHADAAPNRSATGASVWVLSNRRANSEMASWLEQHEK

QSELLGGAGDVLANSQSDPYLSQAVLDLQFGHSQRVGYDVATSMISQLQRIGEIHKRRPEH

ASLGVLRSPDIPSVLVETGFISNNSEERLLASDDYQQQLAEAIYKGLRNYFLAHPMQSAPQ

GATAQTASTVTTPDRTLPN 

>sp|Q9HXN1|MLTF_PSEAE Membrane-bound lytic murein transglycosylase F 

OS=Pseudomonas aeruginosa (strain ATCC 15692 / PAO1 / 1C / PRS 101 / LMG 12228) 



GN=mltF PE=1 SV=2 

MFALTAYRLRCAAWLLATGIFLLLAGCSEAKAPTALERVQKEGVLRVITRNSPATYFQDRN

GETGFEYELAKRFAERLGVELKIETADNLDDLYAQLSREGGPALAAAGLTPGREDDASVR

YSHTYLDVTPQIIYRNGQQRPTRPEDLVGKRIMVLKGSSHAEQLAELKKQYPELKYEESD

AVEVVDLLRMVDVGDIDLTLVDSNELAMNQVYFPNVRVAFDFGEARGLAWALPGGDDDS

LMNEVNAFLDQAKKEGLLQRLKDRYYGHVDVLGYVGAYTFAQHLQQRLPRYESHFKQS

GKQLDTDWRLLAAIGYQESLWQPGATSKTGVRGLMMLTNRTAQAMGVSNRLDPKQSIQ

GGSKYFVQIRSELPESIKEPDRSWFALAAYNIGGAHLEDARKMAEKEGLNPNKWLDVKK

MLPRLAQKQWYAKTRYGYARGGETVHFVQNVRRYYDILTWVTQPQMEGSQIAESGLHL

PGVNKTRPEEDSGDEKL 

>sp|P36548|AMIA_ECOLI N-acetylmuramoyl-L-alanine amidase AmiA OS=Escherichia coli 

(strain K12) GN=amiA PE=1 SV=1 

MSTFKPLKTLTSRRQVLKAGLAALTLSGMSQAIAKDELLKTSNGHSKPKAKKSGGKRVV

VLDPGHGGIDTGAIGRNGSKEKHVVLAIAKNVRSILRNHGIDARLTRSGDTFIPLYDRVEIA

HKHGADLFMSIHADGFTNPKAAGASVFALSNRGASSAMAKYLSERENRADEVAGKKATD

KDHLLQQVLFDLVQTDTIKNSLTLGSHILKKIKPVHKLHSRNTEQAAFVVLKSPSVPSVLV

ETSFITNPEEERLLGTAAFRQKIATAIAEGVISYFHWFDNQKAHSKKR 

>sp|Q06320|CWLC_BACSU Sporulation-specific N-acetylmuramoyl-L-alanine amidase 

OS=Bacillus subtilis (strain 168) GN=cwlC PE=1 SV=1 

MVKIFIDPGHGGSDPGATGNGLQEKTLTLQIALALRTILTNEYEGVSLLLSRTSDQYVSLND

RTNAANNWGADFFLSIHVNSGGGTGFESYIYPDVGAPTTTYQSTIHSEVIQAVDFADRGKK

TANFHVLRESAMPALLTENGFIDTVSDANKLKTSSFIQSLARGHANGLEQAFNLKKTSSSG

LYKVQIGAFKVKANADSLASNAEAKGFDSIVLLKDGLYKVQIGAFSSKDNADTLAARAK

NAGFDAIVILES 

>sp|Q8SCY1|EXLYS_BPDPK Peptidoglycan hydrolase gp181 OS=Pseudomonas phage phiKZ 

PE=1 SV=1 

MAKKVTLPKGQTGATGTTLGQAGNILDLSDVDDIFGDTPKAKKGSPVTEFFNGIKQGLFD

SVKPQQALKAFMRSAAPDGFSRMFGVYEDTMSTIRDVKDSVERTSASDLLFLTREAQDLA

VKLKDKVPASVFDRLNNRLESQIENYKYAEDSNRNYKEIRRRMEAERDEDELKSAIDQVT

LVQRDLAIKAEQGEVKRFAIGQAERGIRDKVSADRFDWMAKAMGQTVDNLSKLASYNE

QVNYSIQKKGLEIQFRSMLHLRKIAQQTEATMELLNNGFAALVRNTGIPDHKKSSMKDLV

GFNAAQRVSSSFVDNAIQTLPNFLGNFGSAVTNNATRFANENIRNFADAVRAGNMFGADA

WENRYNIAGQFAGSYLGDWTRNSVIPVLGRMARPGIERFSNNYLGGRHNQASYLLDNFP

AWTQEYMNNYQNTYGARGILRDIMAPFIPQFTLQDRLKTGSYQTIGQDSGFNQLTQRTIV

EAIPGYLSRLLQETRMIRTGRDDITREVFDLSTGSFMSVEDSAANTERRLVSRSTVRGVSG

ALTDVLEAFDPNKELSIDARKALTERLIRDANMNKRFDPEAYARAGGYDRSKVSGETIKEL

TEYIKRQYNIGADGRMASTNENFARRQEISTLFLDVRNFSRDPIKEIERLTNAGKTDQLRE

MGIIITEQGIDRINYPRIWELMSSEVKYEGWGNDNPFDRYSDTPPSDNGGPEQLSPLGDQN

NPHFIGPMYQSQTERKMRQAQEQVIRASKLAQEQANKGYDYAQQKVSLATDYVRDNVP

NQFSELRRNVNIPASMNFGDLRDQLYGQAGDMYSRAVNYSNQLNGYSDIINQSIADLYTK

ANTFTPVIKGMDFLNGNLIDINTGMIVEKISDITGEIKNQAGITVVTAQEVATGLYNQRGDL

LTKATDIASQLRDKAAQIAGDARERLTQGLDNVSDMAKDWYIPGREEAVILGRDLLAGEY

IDTATNQIITNLKDAKGTIINRAGDVVVTAQELAKGLIRSDGFNLRRNIADTSNWIQRNVLG

GGSTTQKIFNAMGTVANKAKDFTIGLGKDILSNRDAYLPGMLKPVLQKVKLKAGEYYTT



AGNLLKSFDEINGPVLDRDGNIVVDEEQISELINSDGSKHTAAKSKGLFRTGLGNLARGYA

NMSMRYWKWLGKKSVDTAKGMAGLGYKLLGSPFKKRFSAFTGKVETQIDKKALDTTTD

QLLAGIWEELRNQKPDANKPRRGSWQDLTSRVSDTLNGKNNGDEETTESKGLFGKLGDT

LKNIFGKKKGDEEDEGLLEDLGLGGKKGGKWAAARQILGRGALAIGGGALSTAAAYASF

GGTGASTNDKLAGAAIVTSNPIMWALKDFLIKPVLGWRGSQKFKDDLISYRMMQYGATT

TDQMNKVTELEQLVSSVATRGGDASFDVRALNARDIIKIFGYGADDGPAIMRLANWIDFR

FKPIFEAWLKGLSKINRSDVDISEVDSKVPNELKGQLIRSVSFPYEGNTPYLVLNNPFGEED

LSIDVASIQMKEKELLNKYSATEKTSVAPKATSSSFKESTTDVINDTITTIKSKSTDITNWFR

DSTIGKAIKAVSPVESIRKMVTTTVDTIIPKANASDSLTSLQALRVHAYGMQGLDLAAVNG

LLSIESLVNDKMRVANGKATYTGDIEELIKWTGQAFGMVTTSDGPDRVKVVDWLYRRFLP

VFKAFIVTARSVSTSITLSQIETLTATQRVQIANAIMGATDDEGISIWKAPSIFNIVGDMDSVE

DLAKISLDEIKKEAETEVAEAPGKSKSAQIAGKNDAASGRSFASRIIDNVKSTFNSATTKVT

NWMENTSARVSQVIGRAREGVTDTYYTAKYKLGAGGELTPTGQTYGQLATGNGGVWEN

IPMPQSNKSRDAAQATFKAVSEMTGVPVELLNIFCGIESSFNYNAKAPTSSAAGWFQFIKS

TWKGMLAKYGAKFGIPADDENGSLRFDPRINALMGAMFLRDNYEYLENALGRAPTDVD

LYLAHFMGPAGARKFLTRDQNSIGAEIFPDQARANRSIFFKTDGSARTLGEIYQVMENKVA

KFRTGGGKNANSQSLGKPKSTEELMNDAATAKQKDMATDKELIGGAADTSITDSSNNKIG

LGKIMSGMASPLRTNAPSMMLPGAPSSATDVSSGQQPVVDTGAATQATVRASQIEEQRKV

VTSQDKAMLDIASEQLSVLKQFHADILNYIKNKAANPSAQTGQEQANTIAPSQRPGRVVD

NRPLPIRLR 

>sp|Q9T1X2|ENLYS_BPMU Endolysin OS=Enterobacteria phage Mu GN=lys PE=2 SV=1 

MAGIPKKLKAALLAVTIAGGGVGGYQEMTRQSLIHLENIAYMPYRDIAGVLTVCVGHTGP

DIEMRRYSHAECMALLDSDLKPVYAAIDRLVRVPLTPYQKTALATFIFNTGVTAFSKSTLLK

KLNAGDYAGARDQMARWVFAAGHKWKGLMNRREVEMAIWNIRGADDLRQ 

>sp|P03726|EXLYS_BPT7 Peptidoglycan hydrolase gp16 OS=Enterobacteria phage T7 GN=16 

PE=1 SV=1 

MDKYDKNVPSDYDGLFQKAADANGVSYDLLRKVAWTESRFVPTAKSKTGPLGMMQFTK

ATAKALGLRVTDGPDDDRLNPELAINAAAKQLAGLVGKFDGDELKAALAYNQGEGRLGN

PQLEAYSKGDFASISEEGRNYMRNLLDVAKSPMAGQLETFGGITPKGKGIPAEVGLAGIGH

KQKVTQELPESTSFDVKGIEQEATAKPFAKDFWETHGETLDEYNSRSTFFGFKNAAEAELS

NSVAGMAFRAGRLDNGFDVFKDTITPTRWNSHIWTPEELEKIRTEVKNPAYINVVTGGSPE

NLDDLIKLANENFENDSRAAEAGLGAKLSAGIIGAGVDPLSYVPMVGVTGKGFKLINKAL

VVGAESAALNVASEGLRTSVAGGDADYAGAALGGFVFGAGMSAISDAVAAGLKRSKPEA

EFDNEFIGPMMRLEARETARNANSADLSRMNTENMKFEGEHNGVPYEDLPTERGAVVLH

DGSVLSASNPINPKTLKEFSEVDPEKAARGIKLAGFTEIGLKTLGSDDADIRRVAIDLVRSPT

GMQSGASGKFGATASDIHERLHGTDQRTYNDLYKAMSDAMKDPEFSTGGAKMSREETRY

TIYRRAALAIERPELQKALTPSERIVMDIIKRHFDTKRELMENPAIFGNTKAVSIFPESRHKG

TYVPHVYDRHAKALMIQRYGAEGLQEGIARSWMNSYVSRPEVKARVDEMLKELHGVKE

VTPEMVEKYAMDKAYGISHSDQFTNSSIIEENIEGLVGIENNSFLEARNLFDSDLSITMPDG

QQFSVNDLRDFDMFRIMPAYDRRVNGDIAIMGSTGKTTKELKDEILALKAKAEGDGKKT

GEVHALMDTVKILTGRARRNQDTVWETSLRAINDLGFFAKNAYMGAQNITEIAGMIVTG

NVRALGHGIPILRDTLYKSKPVSAKELKELHASLFGKEVDQLIRPKRADIVQRLREATDTG

PAVANIVGTLKYSTQELAARSPWTKLLNGTTNYLLDAARQGMLGDVISATLTGKTTRWEK

EGFLRGASVTPEQMAGIKSLIKEHMVRGEDGKFTVKDKQAFSMDPRAMDLWRLADKVA



DEAMLRPHKVSLQDSHAFGALGKMVMQFKSFTIKSLNSKFLRTFYDGYKNNRAIDAALSI

ITSMGLAGGFYAMAAHVKAYALPKEKRKEYLERALDPTMIAHAALSRSSQLGAPLAMVD

LVGGVLGFESSKMARSTILPKDTVKERDPNKPYTSREVMGAMGSNLLEQMPSAGFVANV

GATLMNAAGVVNSPNKATEQDFMTGLMNSTKELVPNDPLTQQLVLKIYEANGVNLRERR

K 

>sp|Q37875|LYS_BPP1 Lysozyme OS=Enterobacteria phage P1 GN=17 PE=1 SV=1 

MKGKTAAGGGAICAIAVMITIVMGNGNVRTNQAGLELIGNAEGCRRDPYMCPAGVWTD

GIGNTHGVTPGVRKTDQQIAADWEKNILIAERCINQHFRGKDMPDNAFSAMTSAAFNMG

CNSLRTYYSKARGMRVETSIHKWAQKGEWVNMCNHLPDFVNSNGVPLRGLKIRREKER

QLCLTGLVNE 

>sp|Q37979|AEPE_BPA50 L-alanyl-D-glutamate peptidase OS=Listeria phage A500 GN=ply 

PE=1 SV=1 

MALTEAWLIEKANRKLNAGGMYKITSDKTRNVIKKMAKEGIYLCVAQGYRSTAEQNALY

AQGRTKPGAIVTNAKGGQSNHNYGVAVDLCLYTNDGKDVIWESTTSRWKKVVAAMKAE

GFKWGGDWKSFKDYPHFELCDAVSGEKIPAATQNTNTNSNRYEGKVIDSAPLLPKMDFKS

SPFRMYKVGTEFLVYDHNQYWYKTYIDDKLYYMYKSFCDVVAKKDAKGRIKVRIKSAK

DLRIPVWNNIKLNSGKIKWYAPNVKLAWYNYRRGYLELWYPNDGWYYTAEYFLK 

>sp|Q37976|AEPE_BPA18 L-alanyl-D-glutamate peptidase OS=Listeria phage A118 GN=ply 

PE=2 SV=2 

MTSYYYSRSLANVNKLADNTKAAARKLLDWSESNGIEVLIYETIRTKEQQAANVNSGAS

QTMRSYHLVGQALDFVMAKGKTVDWGAYRSDKGKKFVAKAKSLGFEWGGDWSGFVD

NPHLQFNYKGYGTDTFGKGASTSNSSKPSADTNTNSLGLVDYMNLNKLDSSFANRKKLA

TSYGIKNYSGTATQNTTLLAKLKAGKPHTPASKNTYYTENPRKVKTLVQCDLYKSVDFTT

KNQTGGTFPPGTVFTISGMGKTKGGTPRLKTKSGYYLTANTKFVKKI 

>tr|B6SBV8|B6SBV8_9CAUD Endolysin OS=Clostridium phage phiCD27 PE=1 SV=1 

MKICITVGHSILKSGACTSADGVVNEYQYNKSLAPVLADTFRKEGHKVDVIICPEKQFKT

KNEEKSYKIPRVNSGGYDLLIELHLNASNGQGKGSEVLYYSNKGLEYATRICDKLGTVFK

NRGAKLDKRLYILNSSKPTAVLIESFFCDNKEDYDKAKKLGHEGIAKLIVEGVLNKNINNE

GVKQMYKHTIVYDGEVDKISATVVGWGYNDGKILICDIKDYVPGQTQNLYVVGGGACE

KISSITKEKFIMIKGNDRFDTLYKALDFINR 

>sp|P03706|ENLYS_LAMBD Endolysin OS=Enterobacteria phage lambda GN=R PE=1 SV=1 

MVEINNQRKAFLDMLAWSEGTDNGRQKTRNHGYDVIVGGELFTDYSDHPRKLVTLNPKL

KSTGAGRYQLLSRWWDAYRKQLGLKDFSPKSQDAVALQQIKERGALPMIDRGDIRQAIDR

CSNIWASLPGAGYGQFEHKADSLIAKFKEAGGTVREIDV 

>tr|D6QY02|D6QY02_9CAUD Endolysin OS=Staphylococcus phage GH15 GN=lysGH15 PE=1 

SV=1 

MAKTQAEINKRLDAYAKGTVDSPYRIKKATSYDPSFGVMEAGAIDADGYYHAQCQDLIT

DYVLWLTDNKVRTWGNAKDQIKQSYGTGFKIHENKPSTVPKKGWIAVFTSGSYQQWGHI

GIVYDGGNTSTFTILEQNWNGYANKKPTKRVDNYYGLTHFIEIPVKAGTTVKKETAKKSA

SKTPAPKKKATLKVSKNHINYTMDKRGKKPEGMVIHNDAGRSSGQQYENSLANAGYARY

ANGIAHYYGSEGYVWEAIDAKNQIAWHTGDGTGANSGNFRFAGIEVCQSMSASDAQFLK

NEQAVFQFTAEKFKEWGLTPNRKTVRLHMEFVPTACPHRSMVLHTGFNPVTQGRPSQAI

MNKLKDYFIKQIKNYMDKGTSSSTVVKDGKTSSASTPATRPVTGSWKKNQYGTWYKPEN

ATFVNGNQPIVTRIGSPFLNAPVGGNLPAGATIVYDEVCIQAGHIWIGYNAYNGDRVYCPV



RTCQGVPPNHIPGVAWGVFK 

>sp|Q6QGP7|ENLYS_BPT5 L-alanyl-D-glutamate peptidase OS=Escherichia phage T5 GN=lys 

PE=1 SV=1 

MSFKFGKNSEKQLATVKPELQKVARRALELSPYDFTIVQGIRTVAQSAQNIANGTSFLKDP

SKSKHITGDAIDFAPYINGKIDWNDLEAFWAVKKAFEQAGKELGIKLRFGADWNASGDY

HDEIKRGTYDGGHVELV 

>sp|O03979|ALYS_BPDP1 Lysin OS=Pneumococcus phage Dp-1 GN=PAL PE=1 SV=1 

MGVDIEKGVAWMQARKGRVSYSMDFRDGPDSYDCSSSMYYALRSAGASSAGWAVNTEY

MHAWLIENGYELISENAPWDAKRGDIFIWGRKGASAGAGGHTGMFIDSDNIIHCNYAYDG

ISVNDHDERWYYAGQPYYYVYRLTNANAQPAEKKLGWQKDATGFWYARANGTYPKDEF

EYIEENKSWFYFDDQGYMLAEKWLKHTDGNWYWFDRDGYMATSWKRIGESWYYFNR

DGSMVTGWIKYYDNWYYCDATNGDMKSNAFIRYNDGWYLLLPDGRLADKPQFTVEPD

GLITAKV 

>sp|P00806|ENLYS_BPT7 Endolysin OS=Enterobacteria phage T7 GN=3.5 PE=1 SV=4 

MARVQFKQRESTDAIFVHCSATKPSQNVGVREIRQWHKEQGWLDVGYHFIIKRDGTVEA

GRDEMAVGSHAKGYNHNSIGVCLVGGIDDKGKFDANFTPAQMQSLRSLLVTLLAKYEGA

VLRAHHEVAPKACPSFDLKRWWEKNELVTSDRG 

>sp|P07582|EXLYS_BPPH6 Peptidoglycan hydrolase gp5 OS=Pseudomonas phage phi6 GN=P5 

PE=1 SV=2 

MSKDSAFAVQYSLRALGQKVRADGVVGSETRAALDALPENQKKAIVELQALLPKAQSVG

NNRVRFTTAEVDSAVARISQKIGVPASYYQFLIPIENFVVAGGFETTVSGSFRGLGQFNRQT

WDRLRRLGRNLPAFEEGSAQLNASLYAIGFLYLENKRAYEASFKGRVFTHEIAYLYHNQGA

PAAEQYLTSGRLVYPKQSEAAVAAVAAARNQHVKESWA 

>tr|B6D7J9|B6D7J9_9CAUD Gp26 OS=Listeria phage P40 PE=1 SV=1 

MVLVLDISKWQPTVNYSGLKEDVGFVVIRSSNGTQKYDERLEQHAKGLDKVGMPFGLYH

YALFEGGQDTINEANMLVSAYKKCRQLGAEPTFLFLDYEEVKLKSGNVVNECQRFIDHVK

GQTGVKVGLYAGDSFWKTHDLDKVKHDLRWVARYGVDNGKPSTKPSIPYDLWQYTSKG

RIKAIASPVDMNTCSSDILNKLKGSKAPVKPAPKPTPSKPAPAKPAPKTTTKYVNTAHLNIR

EKASADSKVLGVLDLNDSVQVISESGGWSKLKSGNKQVYVSSKYLSKSKTTPKAKPSSK

QYYTIKSGDNLSYIAKKYKTTVKQIQNWNGIKDANKIYAGQKIRVK 

>sp|P09963|ENLYS_BPP22 Endolysin OS=Enterobacteria phage P22 GN=19 PE=1 SV=1 

MMQISSNGITRLKREEGERLKAYSDSRGIPTIGVGHTGKVDGNSVASGMTITAEKSSELLK

EDLQWVEDAISSLVRVPLNQNQYDALCSLIFNIGKSAFAGSTVLRQLNLKNYQAAADAFL

LWKKAGKDPDILLPRRRRERALFLS 

>sp|Q38653|ALYS_BPA51 Endolysin OS=Listeria phage A511 GN=PLY511 PE=2 SV=1 

MVKYTVENKIIAGLPKGKLKGANFVIAHETANSKSTIDNEVSYMTRNWKNAFVTHFVGG

GGRVVQVANVNYVSWGAGQYANSYSYAQVELCRTSNATTFKKDYEVYCQLLVDLAKKA

GIPITLDSGSKTSDKGIKSHKWVADKLGGTTHQDPYAYLSSWGISKAQFASDLAKVSGGG

NTGTAPAKPSTPAPKPSTPSTNLDKLGLVDYMNAKKMDSSYSNRDKLAKQYGIANYSGTA

SQNTTLLSKIKGGAPKPSTPAPKPSTSTAKKIYFPPNKGNWSVYPTNKAPVKANAIGAINPT

KFGGLTYTIQKDRGNGVYEIQTDQFGRVQVYGAPSTGAVIKK 

>tr|D9ZNF3|D9ZNF3_9CAUD Endolysin OS=Clostridium phage phiCTP1 GN=phiCTP1_gp29 

PE=1 SV=1 

MKKIADISNLNGNVDVKLLFNLGYIGIIAKASEGGTFVDKYYKQNYTNTKAQGKITGAYH



FANFSTIAKAQQEANFFLNCIAGTTPDFVVLDLEQQCTGDITDACLAFLNIVAKKFKCVVY

CNSSFIKEHLNSKICAYPLWIANYGVATPAFTLWTKYAMWQFTEKGQVSGISGYIDFSYITD

EFIKYIKGEDEVENLVVYNDGADQRAAEYLADRLACPTINNARKFDYSNVKNVYAVGGN

KEQYTSYLTTLIAGSTRYTTMQAVLDYIKNLK 

>sp|P03639|E_BPPHS Lysis protein E OS=Enterobacteria phage phiX174 (Isolate Sanger) GN=E 

PE=1 SV=2 

MVRWTLWDTLAFLLLLSLLLPSLLIMFIPSTFKRPVSSWKALNLRKTLLMASSVRLKPLNC

SRLPCVYAQETLTFLLTQKKTCVKNYVRKE 

>sp|P16009|NEEDL_BPT4 Peptidoglycan hydrolase gp5 OS=Enterobacteria phage T4 GN=5 

PE=1 SV=2 

MEMISNNLNWFVGVVEDRMDPLKLGRVRVRVVGLHPPQRAQGDVMGIPTEKLPWMSVI

QPITSAAMSGIGGSVTGPVEGTRVYGHFLDKWKTNGIVLGTYGGIVREKPNRLEGFSDPT

GQYPRRLGNDTNVLNQGGEVGYDSSSNVIQDSNLDTAINPDDRPLSEIPTDDNPNMSMAE

MLRRDEGLRLKVYWDTEGYPTIGIGHLIMKQPVRDMAQINKVLSKQVGREITGNPGSITM

EEATTLFERDLADMQRDIKSHSKVGPVWQAVNRSRQMALENMAFQMGVGGVAKFNTML

TAMLAGDWEKAYKAGRDSLWYQQTKGRASRVTMIILTGNLESYGVEVKTPARSLSAMAA

TVAKSSDPADPPIPNDSRILFKEPVSSYKGEYPYVHTMETESGHIQEFDDTPGQERYRLVHP

TGTYEEVSPSGRRTRKTVDNLYDITNADGNFLVAGDKKTNVGGSEIYYNMDNRLHQIDGS

NTIFVRGDETKTVEGNGTILVKGNVTIIVEGNADITVKGDATTLVEGNQTNTVNGNLSWK

VAGTVDWDVGGDWTEKMASMSSISSGQYTIDGSRIDIG 

>sp|P33486|LYS_BPMV1 Lysozyme OS=Lactococcus phage mv1 GN=lysA PE=1 SV=3 

MTKTYGVDVAVYQPIDLAAYHKAGASFAIVKLTEGVDYVNRRGPSRWTAPGLTTSTLMPT

ISRSFGSSVSRAKKEAAYFLKEAKKQDISKKRMLWLDWEAGSGNVVTGSKSSNTAAILDF

MDAIKAAGWRPGLYSGASLMRTAIDTKQVVKKYGTCLWVASYPTMAAVSTADFGYFRQ

WTGSPSGSLPVTAWPGRRRERCSG 

>sp|Q7Y2C9|EXLYS_BPKMV Peptidoglycan hydrolase gp36 OS=Enterobacteria phage phiKMV 

GN=gp36 PE=1 SV=1 

MAESQRASQELGINVGQTQLQPGQSARRGVRDSEVNYSGPSVGSQILDGILGAGQQIAGK

WFEHNVQQEVLRGERARMAGEAEEAVDSNVLAKPFVKGGWRKQDYRIAQADFSLKMQ

RFIANKGREMTPEEFRKYLSQEATHVLDSTEGMNPNDALQALAQQQKAEEQLFGMQAKA

YMDWSIDQAARGFRTQGNSILAKAVQAQATGDELSRQLSLEEAGLFYTNIMTSEDIPLEVR

DKVGMQFLAASLDMNQRGIYEGLRDAGFLDSMSFDDRRALNGLYEKSKAQTRAKESMA

TLRADADFQQRVANGAITDLAEVEAYSRGMVEEGRWSDAQAISFMTKAMTGLGNAQRM

QGIMAALEAGDINALHTLGTNVTEALEQWDKMQAANGSSLTDRLVQGTQLGLRLGTFPK

TYGESVGSAVRMIQAAKEGEANPELVNTLNSIFEQVASAQEINPSAGNVMLSGIPEAEQGA

VAWALKQMKMGIAPAQALREFSANAEVVKQMDEFEKGQNTKAFKDNLGKQVNDKFVN

NIFGRAWNMLTGESDLSNNEAVLSMYRRATIDEANWLASDRKHAGLLTSDTGREALLEIA

AANVRNRTIQVGEGRNLKEGDLFSRRDSAPLILPRGTTAEQLFGTNDTETIGTVLAEQHKP

HVEGLLGYKSVVAFEYDRTSGSLLAVEYDENGVALDRTRVDPQAVGKEVLKRNADKLNA

MRGAEYGANVKVSGTDIRMNGGNSAGMLKQDVFNWRKELAQFEAYRGEAYKDADGYS

VGLGHYLGSGNAGAGTTVTPEQAAQWFAEDTDRALDQGVRLADELGVTNNASILGLAG

MAFQMGEGRARQFRNTFQAIKDRNKEAFEAGVRNSKWYTQTPDRAEAFIKRMAPHFDT

PSQIGVDWYSAATAE 

>sp|Q7Y2C0|ENLYS_BPKMV SAR Endolysin OS=Enterobacteria phage phiKMV GN=45 PE=1 



SV=1 

MNKPLRGAALAAALAGLVALEGSETTAYRDIAGVPTICSGTTAGVKMGDKATPEQCYQM

TIKDFQRFERIVLDAIKVPLNVNEQTALTFFCYNVGPVCTTSTAFKRFNQGRATEGCQALA

MWNKVTINGQKVVSKGLVNRRNAEIKQCLEPSSQYSSLLW 

>sp|P13559|VLYS_BPPRD Lysozyme OS=Enterobacteria phage PRD1 GN=XV PE=1 SV=2 

MQYTLWDIISRVESNGNLKALRFEPEYYQRRMERGDWDNSIIQNIRAANKCSLGTARMIY

CSSWGAVQIMGFNLYLNGAFNLSVAHFMENEAYQVNEFRRFLLKNGLTEYTPERLASDKA

ARVKFAKVYNGAESYADLILQACQFYGVK 

>sp|P15132|VG13_BPPH2 Morphogenesis protein 1 OS=Bacillus phage phi29 GN=13 PE=1 

SV=2 

MVYVSNKYLTMSEMKVNAQYILNYLSSNGWTKQAICGMLGNMQSESTINPGLWQNLDE

GNTSLGFGLVQWTPASNYINWANSQGLPYKDMDSELKRIIWEVNNNAQWINLRDMTFKE

YIKSTKTPRELAMIFLASYERPANPNQPERGDQAEYWYKNLSGGGGGGLQLAQFPMDIINI

SQGENGSFSHKGTLCIDFVGKTEKYPYYAPCDCTCVWRGDASAYLAWTSDKEVMCADG

SVRYITWVNVHESPLPFDVGKKLKKGDLMGHTGIGGNVTGDHWHFNVIDGKEYQGWTK

KPDSCLAGTELHIYDVFAVNNVEIINGNGYDWKTSDWQDGDGGDGDDDNDNNKTKDLI

TLLLSDALHGWKA 

>tr|H2D0G4|H2D0G4_9CAUD Endolysin OS=Salmonella phage SPN1S GN=SPN1S_0028 PE=1 

SV=1 

MDINQFRRASGINEQLAARWFPHITTAMNEFGITKPDDQAMFIAQVGHESGGFTRLQENF

NYSVNGLSGFIRAGRITPDQANALGRKTYEKSLPLERQRAIANLVYSKRMGNNGPGDGW

NYRGRGLIQITGLNNYRDCGNGLKVDLVAQPELLAQDEYAARSAAWFFSSKGCMKYTGD

LVRVTQIINGGQNGIDDRRTRYAAARKVLAL 

>sp|P19385|LYS_BPCP7 Lysozyme OS=Streptococcus phage Cp-7 GN=CPL7 PE=1 SV=2 

MVKKNDLFVDVASHQGYDISGILEEAGTTNTIIKVSESTSYLNPCLSAQVSQSNPIGFYHFA

WFGGNEEEAEAEARYFLDNVPTQVKYLVLDYEDHASASVQRNTTACLRFMQIIAEAGYT

PIYYSYKPFTLDNVDYQQILAQFPNSLWIAGYGLNDGTANFEYFPSMDGIRWWQYSSNPF

DKNIVLLDDEKEDNINNENTLKSLTTVANEVIQGLWGNGQERYDSLANAGYDPQAVQDK

VNEILNAREIADLTTVANEVIQGLWGNGQERYDSLANAGYDPQAVQDKVNEILNAREIAD

LTTVANEVIQGLWGNGQERYDSLANAGYDPQAVQDKVNELLS 

>sp|P27380|EXLYS_BPPRD Transglycosylase OS=Enterobacteria phage PRD1 GN=VII PE=1 

SV=3 

MSGALQWWETIGAASAQYNLDPRLVAGVVQTESSGNPRTTSGVGAMGLMQLMPATAKS

LGVTNAYDPTQNIYGGAALLRENLDRYGDVNTALLAYHGGTNQANWGAKTKSYPGKV

MKNINLLFGNSGPVVTPAAGIAPVSGAQEMTAVNISDYTAPDLTGLTMGAGSPDFTGGAS

GSWGEENIPWYRVDKHVANAAGSAYDAVTDAVSAPVEAAGNYALRGVVIIAAVAIVVVG

LYFLFQDEINSAAMKMIPAGKAAGAAAKALA 

 

 

 

 

 

 

 



Non-Lyase for Bacterial Cell Wall  

 

>sp|P23541|A2_BPT5 Protein A2 OS=Escherichia phage T5 GN=A2 PE=1 SV=2 

MTNAKTAKFAWNEENTQKAVSMYQQLINENGLDFANSDGLKEIAKAVGAASPVSVRSKL

TSAKAYQKSDKPRKVGGGSSIRKAHYVRVIAKHAIDSGIIKDADDLASLESAKLETLDAVA

QLLGVADEVKQAAGE 

>sp|Q6QGT3|A1_BPT5 Protein A1 OS=Escherichia phage T5 GN=A1 PE=1 SV=1 

MVISAEKQTVILKMAADFNFYGKRLRATKLEVCDDISKMVYDTTKHSTAICDWLEANKP

AKPKAAKVAKAIKNDERPEAAGIVSSTVEQWEVKQGKRFIITSIQNNTFPHKNFLASLEQY

AQFIGADLLVSKFIYNKNGFQNGEGADGIRYDSAFDKYICNKNVFLNNRRFAFMAEINVLP

TADYPLSGFAETATALNLEGLAIGAAKITAESVPALKGEIVRRMYSTGTATLKNYIQQKAG

QKAEALHNFGALIVEFDEDGEFFVRQLETMDESGVFYDLNTCATPAGCYETTGHVLGLQ

YGDIHAEKLDEECAAASWGHGDTYGLVDILKPKYQFVHDVHDFTSRNHHNRASGVFLA

KQYAAGRDKVLDDLIDTGRVLESMERDFSQTIIVESNHDLALSRWLDDRNANIKDDPANA

ELYHRLNAAIYGAIAEKDDTFNVLDYALRKVAGCEFNAIFLTTDQSFKIAGIECGVHGHNG

INGSRGNPKQFKKLGKLNTGHTHTASIYGGVYTAGVTGSLDMGYNVGASSWTQTHIITYA

NGQRTLIDFKNGKFFA 

>sp|P06022|ACTC_BPMU Late transcription activator C OS=Enterobacteria phage Mu GN=C 

PE=1 SV=1 

MQHDLFEHDPAIRQLIGHIDNIPAPELESRWPRSVVDLIDVLENELKRQNVSNPRELARKQ

AVALSCFLGGRQFYIPCGDTILTALRDDLLYCQFNGRNMEELRRQYRLSQPQIYQIIARQRK

LHTRRHQPDLFSPETPK 

>sp|P13304|ANTIH_BPT4 Antiholin OS=Enterobacteria phage T4 GN=rI PE=1 SV=1 

MALKATALFAMLGLSFVLSPSIEANVDPHFDKFMESGIRHVYMLFENKSVESSEQFYSFMR

TTYKNDPCSSDFECIERGAEMAQSYARIMNIKLETE 

>sp|P32267|ASIA_BPT4 10 kDa anti-sigma factor OS=Enterobacteria phage T4 GN=asiA PE=1 

SV=1 

MNKNIDTVREIITVASILIKFSREDIVENRANFIAFLNEIGVTHEGRKLNQNSFRKIVSELTQE

DKKTLIDEFNEGFEGVYRYLEMYTNK 

>sp|Q9T1V1|BP48_BPMU Baseplate protein gp48 OS=Enterobacteria phage Mu GN=Mup48 

PE=2 SV=1 

MAVTPWQTAFLQLLPSGLAWNKSPDSKLSALAQAISDVIATAADDARQMLRERFPSTSRW

YLGEWESFLGLPDCTSENGTLSERQRAAANKMRMTGNLSRRFYEWLAAQYGFTVRLTDS

TEGQWVTQVNIYGIKNYRNATVLDNVLTPLRVYESGALECLLEKYKPAHQIYKFVYHDG

DN 

>sp|P08986|BIMM_BPT4 Immunity protein OS=Enterobacteria phage T4 GN=imm PE=1 SV=1 

METLVAGSIFMVLVSGVLAIIIYMLPWFIALMRGSKSTVGIFFASLLFNWSIIGWFITFIWSIA

GETKKSAQPNQVIIIREKE 

>sp|P19060|BP06_BPT4 Baseplate wedge protein gp6 OS=Enterobacteria phage T4 GN=6 PE=1 

SV=1 

MANTPVNYQLTRTANAIPEIFVGGTFAEIKQNLIEWLNGQNEFLDYDFEGSRLNVLCDLLA

YNTLYIQQFGNAAVYESFMRTANLRSSVVQAAQDNGYLPTSKSAAQTEIMLTCTDALNRN

YITIPRGTRFLAYAKDTSVNPYNFVSREDVIAIRDKNNQYFPRLKLAQGRIVRTEIIYDKLTP



IIIYDKNIDRNQVKLYVDGAEWINWTRKSMVHAGSTSTIYYMRETIDGNTEFYFGEGEISV

NASEGALTANYIGGLKPTQNSTIVIEYISTNGADANGAVGFSYADTLTNITVININENPNDDP

DFVGADGGGDPEDIERIRELGTIKRETQQRCVTATDYDTFVSERFGSIIQAVQTFTDSTKPG

YAFIAAKPKSGLYLTTVQREDIKNYLKDYNLAPITPSIISPNYLFIKTNLKVTYALNKLQESE

QWLEGQIIDKIDRYYTEDVEIFNSSFAKSKMLTYVDDADHSVIGSSATIQMVREVQNFYKT

PEAGIKYNNQIKDRSMESNTFSFNSGRKVVNPDTGLEEDVLYDVRIVSTDRDSKGIGKVII

GPFASGDVTENENIQPYTGNDFNKLANSDGRDKYYVIGEINYPADVIYWNIAKINLTSEKF

EVQTIELYSDPTDDVIFTRDGSLIVFENDLRPQYLTIDLEPISQ 

>sp|Q9T1V3|BP46_BPMU Baseplate protein gp46 OS=Enterobacteria phage Mu GN=Mup46 

PE=2 SV=1 

MTDLAIIWTNGRGDIAQDGIDMLTDDSLTTDVTISLFTDRRALDSDTLPDGSDDRRGWWG

DSYRDRPIGSRLWLLSREKATPDTLERARGYAEEALEWLKTAGRVSAINVRAEQLHQGWL

YLYIALTLPDGSVIPYEFKAAFNGV 

>sp|P13341|BP54_BPT4 Baseplate tail-tube protein gp54 OS=Enterobacteria phage T4 GN=54 

PE=1 SV=1 

MYSLEEFNNQAINADFQRNNMFSCVFATTPSTKSSSLISSISNFSYNNLGLNSDWLGLTQG

DINQGITTLITAGTQKLIRKSGVSKYLIGAMSQRTVQSLLGSFTVGTYLIDFFNMAYNSSGL

MIYSVKMPENRLSYETDWNYNSPNIRITGRELDPLVISFRMDSEACNYRAMQDWVNSVQ

DPVTGLRALPQDVEADIQVNLHSRNGLPHTAVMFTMHSISVSAPELSYDGDNQITTFDVTF

AYRVMQAGAVDRQRALEWLESAAINGIQSVLGNSGGVTGLSNSLSRLSRLGGTAGSISNIN

TMTGIVNSQSKILGAI 

>sp|P19061|BP07_BPT4 Baseplate wedge protein gp7 OS=Enterobacteria phage T4 GN=7 PE=1 

SV=1 

MTVKAPSVTSLRISKLSANQVQVRWDDVGANFYYFVEIAETKTNSGENLPSNQYRWINL

GYTANNSFFFDDADPLTTYIIRVATAAQDFEQSDWIYTEEFETFATNAYTFQNMIEMQLANK

FIQEKFTLNNSDYVNFNNDTIMAALMNESFQFSPSYVDVSSISNFIIGENEYHEIQGSIQQV

CKDINRVYLMESEGILYLFERYQPVVKVSNDKGQTWKAVKLFNDRVGYPLSKTVYYQSA

NTTYVLGYDKIFYGRKSTDVRWSADDVRFSSQDITFAKLGDQLHLGFDVEIFATYATLPAN

VYRIAEAITCTDDYIYVVARDKVRYIKTSNALIDFDPLSPTYSERLFEPDTMTITGNPKAVC

YKMDSICDKVFALIIGEVETLNANPRTSKIIDSADKGIYVLNHDEKTWKRVFGNTEEERRRI

QPGYANMSTDGKLVSLSSSNFKFLSDNVVNDPETAAKYQLIGAVKYEFPREWLADKHYH

MMAFIADETSDWETFTPQPMKYYAEPFFNWSKKSNTRCWINNSDRAVVVYADLKYTKVI

ENIPETSPDRLVHEYWDDGDCTIVMPNVKFTGFKKYASGMLFYKASGEIISYYDFNYRVR

DTVEIIWKPTEVFLKAFLQNQEHETPWSPEEERGLADPDLRPLIGTMMPDSYLLQDSNFEA

FCEAYIQYLSDGYGTQYNNLRNLIRNQYPREEHAWEYLWSEIYKRNIYLNADKRDAVARF

FESRSYDFYSTKGIEASYKFLFKVLYNEEVEIEIESGAGTEYDIIVQSDSLTEDLVGQTIYTAT

GRCNVTYIERSYSNGKLQWTVTIHNLLGRLIAGQEVKAERLPSFEGEIIRGVKGKDLLQNN

IDYINRSRSYYVMKIKSNLPSSRWKSDVIRFVHPVGFGFIAITLLTMFINVGLTLKHTETIIN

KYKNYKWDSGLPTEYADRIAKLTPTGEIEHDSVTGEAIYEPGPMAGVKYPLPDDYNAENN

NSIFQGQLPSERRKLMSPLFDASGTTFAQFRDLVNKRLKDNIGNPRDPENPTQVKIDE 

>sp|P13339|BP48_BPT4 Baseplate tail-tube protein gp48 OS=Enterobacteria phage T4 GN=48 

PE=1 SV=3 

MAIVKEITADLIKKSGEKISAGQSTKSEVGTKTYTAQFPTGRASGNDTTEDFQVTDLYKNG

LLFTAYNMSSRDSGSLRSMRSNYSSSSSSILRTARNTISSTVSKLSNGLISNNNSGTISKSPIA



NILLPRSKSDVDTSSHRFNDVQESLISRGGGTATGVLSNIASTAVFGALESITQGIMADNNE

QIYTTARSMYGGAENRTKVFTWDLTPRSTEDLMAIINIYQYFNYFSYGETGKSQYAAEIKG

YLDDWYRSTLIEPLSPEDAAKNKTLFEKMTSSLTNVLVVSNPTVWMVKNFGATSKFDGK

TEIFGPCQIQSIRFDKTPNGNFNGLAIAPNLPSTFTLEITMREIITLNRASLYAGTF 

>sp|P16011|BP53_BPT4 Baseplate wedge protein gp53 OS=Enterobacteria phage T4 GN=53 

PE=1 SV=1 

MLFTFFDPIEYAAKTVNKNAPTIPMTDIFRNYKDYFKRALAGYRLRTYYIKGSPRPEELAN

AIYGNPQLYWVLLMCNDNYDPYYGWITSQEAAYQASIQKYKNVGGDQIVYHVNENGEK

FYNLISYDDNPYVWYDKGDKARKYPQYEGALAAVDTYEAAVLENEKLRQIKIIAKSDINS

FMNDLIRIMEKSYGNDK 

>sp|P19194|B_BPCHP Internal scaffolding protein VP3 OS=Chlamydia phage 1 GN=ORF3 PE=1 

SV=1 

MKFRTIYDEERPAPVLECKDESLCLAYQCTETSIEKLVKLANQNPSYLHAFAGDPTRQPEY

GECPSPLDYQDALEIVARGEEAFYSLPANIRVNFSNPMEFLSWLEDPANYDEVEKLGLLDP

EKVQIRKSKLQKDQKEEVSSEEK 

>sp|Q6QGE9|BPPB3_BPT5 Probable baseplate hub protein OS=Escherichia phage T5 GN=D16 

PE=2 SV=1 

MKKILDSAKNYLNTHDKLKTACLIALELPSSSGSAATYIYLTDYFRDVTYNGILYRSGKVK

SISSHKQNRQLSIGSLSFTITGTAEDEVLKLVQNGVSFLDRGITIHQAIINEEGNILPVDPDTD

GPLLFFRGRITGGGIKDNVNTSGIGTSVITWNCSNQFYDFDRVNGRYTDDASHRGLEVVN

GTLQPSNGAKRPEYQEDYGFFHSNKSTTILAKYQVKEERYKLQSKKKLFGLSRSYSLKKY

YETVTKEVDLDFNLAAKFIPVVYGVQKIPGIPIFADTELNNPNIVYVVYAFAEGEIDGFLDF

YIGDSPMICFDETDSDTRTCFGRKKIVGDTMHRLAAGTSTSQPSVHGQEYKYNDGNGDIR

IWTFHGKPDQTAAQVLVDIAKKKGFYLQNQNGNGPEYWDSRYKLLDTAYAIVRFTINENR

TEIPEISAEVQGKKVKVYNSDGTIKADKTSLNGIWQLMDYLTSDRYGADITLDQFPLQKVI

SEAKILDIIDESYQTSWQPYWRYVGWNDPLSENRQIVQLNTILDTSESVFKNVQGILESFG

GAINNLSGEYRITVEKYSTNPLRINFLDTYGDLDLSDTTGRNKFNSVQASLVDPALSWKTN

SITFYNSKFKEQDKGLDKKLQLSFANITNYYTARSYADRELKKSRYSRTLSFSVPYKFIGIEP

NDPIAFTYERYGWKDKFFLVDEVENTRDGKINLVLQEYGEDVFINSEQVDNSGNDIPDISN

NVLPPRDFKYTPTPGGVVGAIGKNGELSWLPSLTNNVVYYSIAHSGHVNPYIVQQLENNP

NERMIQEIIGEPAGLAIFELRAVDINGRRSSPVTLSVDLNSAKNLSVVSNFRVVNTASGDVT

EFVGPDVKLAWDKIPEEEIIPEIYYTLEIYDSQDRMLRSVRIEDVYTYDYLLTYNKADFALL

NSGALGINRKLRFRIRAEGENGEQSVGWATI 

>sp|P09425|BP25_BPT4 Baseplate wedge protein gp25 OS=Enterobacteria phage T4 GN=25 

PE=1 SV=1 

MANINKLYSDIDPEMKMDWNKDVSRSLGLRSIKNSLLGIITTRKGSRPFDPEFGCDLSDQL

FENMTPLTADTVERNIESAVRNYEPRIDKLAVNVIPVYDDYTLIVEIRFSVIDNPDDIEQIKL

QLASSNRV 

>sp|Q6WHH0|BP27_BPKVM Probable baseplate hub protein gp334 OS=Vibrio phage KVP40 

(isolate Vibrio parahaemolyticus/Japan/Matsuzaki/1991) GN=KVP40.0334 PE=1 SV=1 

MFEMRSANPIENFVVSKIHIRGLDFAASVENEITHMEIYESLNGLVSGMFMFKDSIGVVDTI

RMTGFEAIDVEFASYVGEQANRVYQKSFRATGISRMPARTGGFETVLVRFTNNLLTLNDY

VKRPYVFKKTSISNIIKAILDNLGDEKPEYEIETSLYQRDFVTKIGKPYDIIKSIVDHASTDV

NNSCKFMFYEDRDSVKFASLGSIRDKEYEYIIRKGADTGDGKWTSGNTNTITALRVVVKE



QSNMHEISSGLFGSRTYSHSLIRKKLTTKDVRRNDYIAQVGILNDRAHMYTNELEFASEVP

ETEQPLNSIQLLPNDGFYEHDNKHPLGSIHGVSLMEETYLKAKQIIVEIPGNTNITVGDVVF

LDYHAVTGENHSSLDASGRWIVHELKHRVEPNSFITTLELSSDSSVNIAIAGSKK 

>sp|P17172|BP27_BPT4 Baseplate hub protein gp27 OS=Enterobacteria phage T4 GN=27 PE=1 

SV=4 

MSMLQRPGYPNLSVKLFDSYDAWSNNRFVELAATITTLTMRDSLYGRNEGMLQFYDSKN

IHTKMDGNEIIQISVANANDINNVKTRIYGCKHFSVSVDSKGDNIIAIELGTIHSIENLKFGR

PFFPDAGESIKEMLGVIYQDRTLLTPAINAINAYVPDIPWTSTFENYLSYVREVALAVGSDK

FVFVWQDIMGVNMMDYDMMINQEPYPMIVGEPSLIGQFIQELKYPLAYDFVWLTKSNPH

KRDPMKNATIYAHSFLDSSIPMITTGKGENSIVVSRSGAYSEMTYRNGYEEAIRLQTMAQY

DGYAKCSTIGNFNLTPGVKIIFNDSKNQFKTEFYVDEVIHELSNNNSVTHLYMFTNATKLE

TIDPVKVKNEFKSDTTTEESSSSNKQ 

>sp|P08558|BP44_BPMU Baseplate hub protein gp44 OS=Enterobacteria phage Mu GN=P PE=1 

SV=1 

MSNTVTLRADGRLFTGWTSVSVTRSIESVAGYFELGVNVPPGTDLSGLAPGKKFTLEIGG

QIVCTGYIDSRRRQMTADSMKITVAGRDKTADLIDCAAVYSGGQWKNRTLEQIARDLCAP

YGVTVRWELSDKESSAAFPGFTLDHSETVYEALVRASRARGVLMTSNAAGELVFSRAAST

ATDELVLGENLLTLDFEEDFRDRFSEYTVKGYARANGAEGDDIDAKSIVSRKGTATDSDVT

RYRPMIIIADSKITAKDAQARALREQRRRLAKSITFEAEIDGWTRKDGQLWMPNLLVTIDA

SKYAIKTTELLVSKVTLILNDQDGLKTRVSLAPREGFLVPVESDRKNRKGGDSNGGIDALV

EDYYRRHPEKTPPWKE 

>sp|P19727|CAPSB_BPT7 Minor capsid protein 10B OS=Enterobacteria phage T7 GN=10 PE=1 

SV=1 

MASMTGGQQMGTNQGKGVVAAGDKLALFLKVFGGEVLTAFARTSVTTSRHMVRSISSG

KSAQFPVLGRTQAAYLAPGENLDDKRKDIKHTEKVITIDGLLTADVLIYDIEDAMNHYDV

RSEYTSQLGESLAMAADGAVLAEIAGLCNVESKYNENIEGLGTATVIETTQNKAALTDQV

ALGKEIIAALTKARAALTKNYVPAADRVFYCDPDSYSAILAALMPNAANYAALIDPEKGSI

RNVMGFEVVEVPHLTAGGAGTAREGTTGQKHVFPANKGEGNVKVAKDNVIGLFMHRSA

VGTVKLRDLALERARRANFQADQIIAKYAMGHGGLRPEAAGAVVFQSGVMLGVASTVA

ASPEEASVTSTEETLTPAQEAARTRAANKARKEAELAAATAEQ 

>sp|P19192|CAPSD_BPCHP Capsid protein VP1 OS=Chlamydia phage 1 GN=ORF1 PE=1 SV=2 

MAKGRKLPSVMKNRFSEVPTATIRRSSFDRSHGYKTTFDMDYLVPFFVDEVLPGDTFSLSE

THLCRLTTLVQPIMDNIQLTTQFFFVPNRLLWDNWESFITGGDEPVAWTSTNPANEYFVPQ

VTSPDGGYAENSIYDYFGLPTKVANYRHQVLPLRAYNLIFNEYYRDENLQESLPVWTGDA

DPKVDPTTGEESQEDDAVPYVYKLMRRNKRYDYFTSALPGLQKGPSVGIGITGGDSGRLP

VHGLAIRSYLDDSSDDQFSFGVSYVNASQKWFTADGRLTSGMGSVPVGTTGNFPIDNVV

YPSYFGTTVAQTGSPSSSSTPPFVKGDFPVYVDLAASSSVTINSLRNAITLQQWFEKSARYG

SRYVESVQGHFGVHLGDYRAQRPIYLGGSKSYVSVNPVVQNSSTDSVSPQGNLSAYALST

DTKHLFTKSFVEHGFVIGLLSATADLTYQQGLERQWSRFSRYDYYWPTFAHLGEQPVYNK

EIYCQSDTVMDPSGSAVNDVPFGYQERYAEYRYKPSKVTGLFRSNATGTLDSWHLSQNFA

NLPTLNETFIQSNTPIDRALAVPDQPDFICDFYFNYRCIRPMPVYSVPGLRRI 

>sp|P25477|CAPSD_BPP2 Capsid proteins OS=Enterobacteria phage P2 GN=N PE=1 SV=1 

MRQETRFKFNAYLSRVAELNGIDAGDVSKKFTVEPSVTQTLMNTMQESSDFLTRINIVPVS

EMKGEKIGIGVTGSIASTTDTAGGTERQPKDFSKLASNKYECDQINFDFYIRYKTLDLWAR



YQDFQLRIRNAIIKRQSLDFIMAGFNGVKRAETSDRSSNPMLQDVAVGWLQKYRNEAPAR

VMSKVTDEEGRTTSEVIRVGKGGDYASLDALVMDATNNLIEPWYQEDPDLVVIVGRQLLA

DKYFPIVNKEQDNSEMLAADVIISQKRIGNLPAVRVPYFPADAMLITKLENLSIYYMDDSH

RRVIEENPKLDRVENYESMNIDYVVEDYAAGCLVEKIKVGDFSTPAKATAEPGA 

>sp|P03623|CAPSD_BPPF3 Capsid protein G8P OS=Pseudomonas phage Pf3 GN=VIII PE=1 

SV=1 

MQSVITDVTGQLTAVQADITTIGGAIIVLAAVVLGIRWIKAQFF 

>sp|P85227|BP40_BPPHE Virion protein 3 OS=Enterococcus phage phiEF24C GN=40 PE=1 

SV=2 

MAIATNNSRVYASLQLKNKQDSMYLAIGKTTPWTNEDAPPAPDPTTTTLTEVIGYKKVAR

VSLCREYLPSDDSKYPVVSYGSRKFTLIPDEDGYKEQAWMVYVEAEITGDELPTGTFRQV

GIHTDLVSKASSEKKALLPTDVTDAGILQFFENRQQQNRTSDVILKEKFIITMENKKSVKQ 

>sp|P03622|CAPSD_BPXF Capsid protein G8P OS=Xanthomonas phage Xf GN=VIII PE=1 

SV=1 

SGVGDGVDVVSAIEGAAGPIAAIGGAVLTVMVGIKVYKWVRRAM 

>sp|P22499|BOF_BPP1 Modulator protein OS=Enterobacteria phage P1 GN=bof PE=1 SV=2 

MKKRYYTVKHGTLRALQEFADKHNVEVRREGGSKALRMYRPDGKWRTVVDFKTNSVP

QGVRDRAFEEWEQIIIDNALLLNAD 

>sp|P10927|BP09_BPT4 Baseplate wedge protein gp9 OS=Enterobacteria phage T4 GN=9 PE=1 

SV=1 

MFIQEPKKLIDTGEIGNASTGDILFDGGNKINSDFNAIYNAFGDQRKMAVANGTGADGQII

HATGYYQKHSITEYATPVKVGTRHDIDTSTVGVKVIIERGELGDCVEFINSNGSISVTNPLTI

QAIDSIKGVSGNLVVTSPYSKVTLRCISSDNSTSVWNYSIESMFGQKESPAEGTWNISTSGS

VDIPLFHRTEYNMAKLLVTCQSVDGRKIKTAEINILVDTVNSEVISSEYAVMRVGNETEEDE

IANIAFSIKENYVTATISSSTVGMRAAVKVIATQKIGVAQ 

>sp|P49861|CAPSD_BPHK7 Major capsid protein OS=Enterobacteria phage HK97 GN=5 PE=1 

SV=1 

MSELALIQKAIEESQQKMTQLFDAQKAEIESTGQVSKQLQSDLMKVQEELTKSGTRLFDL

EQKLASGAENPGEKKSFSERAAEELIKSWDGKQGTFGAKTFNKSLGSDADSAGSLIQPMQ

IPGIIMPGLRRLTIRDLLAQGRTSSNALEYVREEVFTNNADVVAEKALKPESDITFSKQTAN

VKTIAHWVQASRQVMDDAPMLQSYINNRLMYGLALKEEGQLLNGDGTGDNLEGLNKVA

TAYDTSLNATGDTRADIIAHAIYQVTESEFSASGIVLNPRDWHNIALLKDNEGRYIFGGPQA

FTSNIMWGLPVVPTKAQAAGTFTVGGFDMASQVWDRMDATVEVSREDRDNFVKNMLTI

LCEERLALAHYRPTAIIKGTFSSGS 

>sp|P03621|CAPSD_BPPF1 Capsid protein G8P OS=Pseudomonas phage Pf1 GN=VIII PE=1 

SV=2 

MKAMKQRIAKFSPVASFRNLCIAGSVTAATSLPAFAGVIDTSAVESAITDGQGDMKAIGGY

IVGALVILAVAGLIYSMLRKA 

>sp|P15794|CAPSD_BPPM2 Major capsid protein P2 OS=Pseudoalteromonas phage PM2 GN=II 

PE=1 SV=2 

MRSFLNLNSIPNVAAGNSCSIKLPIGQTYEVIDLRYSGVTPSQIKNVRVELDGRLLSTYKTL

NDLILENTRHKRKIKAGVVSFHFVRPEMKGVNVTDLVQQRMFALGTVGLTTCEIKFDIDE

AAAGPKLSAIAQKSVGTAPSWLTMRRNFFKQLNNGTTEIADLPRPVGYRIAAIHIKAAGV

DAVEFQIDGTKWRDLLKKADNDYILEQYGKAVLDNTYTIDFMLEGDVYQSVLLDQMIQD



LRLKIDSTMDEQAEIIVEYMGVWSRNGF 

>sp|P19062|BP08_BPT4 Baseplate wedge protein gp8 OS=Enterobacteria phage T4 GN=8 PE=1 

SV=1 

MNDSSVIYRAIVTSKFRTEKMLNFYNSIGSGPDKNTIFITFGRSEPWSSNENEVGFAPPYPT

DSVLGVTDMWTHMMGTVKVLPSMLDAVIPRRDWGDTRYPDPYTFRINDIVVCNSAPYN

ATESGAGWLVYRCLDVPDTGMCSIASLTDKDECLKLGGKWTPSARSMTPPEGRGDAEGTI

EPGDGYVWEYLFEIPPDVSINRCTNEYIVVPWPEELKEDPTRWGYEDNLTWQQDDFGLIY

RVKANTIRFKAYLDSVYFPEAALPGNKGFRQISIITNPLEAKAHPNDPNVKAEKDYYDPED

LMRHSGEMIYMENRPPIIMAMDQTEEINILFTF 

>sp|P10928|BP10_BPT4 Baseplate wedge protein gp10 OS=Enterobacteria phage T4 GN=10 

PE=1 SV=1 

MKQNINIGNVVDDGTGDYLRKGGIKINENFDELYYELGDGDVPYSAGAWKTYNASSGQT

LTAEWGKSYAINTSSGRVTINLPKGTVNDYNKVIRARDVFATWNVNPVTLVAASGDTIKGS

AVPVEINVRFSDLELVYCAPGRWEYVKNKQIDKITSSDISNVARKEFLVEVQGQTDFLDVF

RGTSYNVNNIRVKHRGNELYYGDVFSENSDFGSPGENEGELVPLDGFNIRLRQPCNIGDTV

QIETFMDGVSQWRSSYTRRQIRLLDSKLTSKTSLEGSIYVTDLSTMKSIPFSAFGLIPGEPIN

PNSLEVRFNGILQELAGTVGMPLFHCVGADSDDEVECSVLGGTWEQSHTDYSVETDENGI

PEILHFDSVFEHGDIINITWFNNDLGTLLTKDEIIDETDNLYVSQGPGVDISGDVNLTDFDKI

GWPNVEAVQSYQRAFNAVSNIFDTIYPIGTIYENAVNPNNPVTYMGFGSWKLFGQGKVLV

GWNEDISDPNFALNNNDLDSGGNPSHTAGGTGGSTSVTLENANLPATETDEEVLIVDENG

SVIVGGCQYDPDESGPIYTKYREAKASTNSTHTPPTSITNIQPYITVYRWIRIA 

>sp|Q9T1V2|BP47_BPMU Baseplate protein gp47 OS=Enterobacteria phage Mu GN=Mup47 

PE=2 SV=1 

MAYSPPTLSSLIARTEQNIEQRLPGSWPQAREKTLSAIAYAQAGLAAGCHEHISWVGRQIIP

STADEDELLEHCRFWGVRRKQATAASGPLTVTTSAATTIPAGTRWQRADGVVYSLADTIVI

DRAGTTEITVTALAAGEAGNTGENTLLTLITPVACVVSDAITVKGFSGGADIESAAELLSRL

EYRVQYPPFGGNQFDYVRWAREVSGVTRAWCFPTWKGGGTVGVTFVMDNRSNIFPQPA

DVERVADYIAGHTDPITGLIVGQPDGVNVTVFAPKAKPVNPRIYISPKTAELKQAITNAINT

MFFNEVMPGGALAPSRIIRAVAGVTGLDDFEVRFPTEIQRSENTELLTAGTIEWL 

>sp|P51772|BPX_BPP2 Baseplate protein X OS=Enterobacteria phage P2 GN=X PE=1 SV=1 

MKTFALQGDTLDAICVRYYGRTEGVVETVLAANPGLAELGAVLPHGTAVELPDVQTAPVA

ETVNLWE 

>sp|P03633|B_BPPHS Internal scaffolding protein B OS=Enterobacteria phage phiX174 (Isolate 

Sanger) GN=B PE=1 SV=1 

MEQLTKNQAVATSQEAVQNQNEPQLRDENAHNDKSVHGVLNPTYQAGLRRDAVQPDIEA

ERKKRDEIEAGKSYCSRRFGGATCDDKSAQIYARFDKNDWRIQPAEFYRFHDAEVNTFGY

F 

>sp|P07579|CAPSD_BPPH6 Major outer capsid protein OS=Pseudomonas phage phi6 GN=P8 

PE=1 SV=1 

MLLPVVARAAVPAIESAIAATPGLVSRIAAAIGSKVSPSAILAAVKSNPVVAGLTLAQIGSTG

YDAYQQLLENHPEVAEMLKDLSFKADEIQPDFIGNLGQYREELELVEDAARFVGGMSNLI

RLRQALELDIKYYGLKMQLNDMGYRS 

>sp|Q6QGD8|CAPSD_BPT5 Major capsid protein OS=Escherichia phage T5 GN=D20 PE=1 

SV=1 



MTIDINKLKEELGLGDLAKSLEGLTAAQKAQEAERMRKEQEEKELARMNDLVSKAVGED

RKRLEEALELVKSLDEKSKKSNELFAQTVEKQQETIVGLQDEIKSLLTAREGRSFVGDSVA

KALYGTQENFEDEVEKLVLLSYVMEKGVFETEHGQRHLKAVNQSSSVEVSSESYETIFSQ

RIIRDLQKELVVGALFEELPMSSKILTMLVEPDAGKATWVAASTYGTDTTTGEEVKGALKE

IHFSTYKLAAKSFITDETEEDAIFSLLPLLRKRLIEAHAVSIEEAFMTGDGSGKPKGLLTLAS

EDSAKVVTEAKADGSVLVTAKTISKLRRKLGRHGLKLSKLVLIVSMDAYYDLLEDEEWQ

DVAQVGNDSVKLQGQVGRIYGLPVVVSEYFPAKANSAEFAVIVYKDNFVMPRQRAVTVE

RERQAGKQRDAYYVTQRVNLQRYFANGVVSGTYAAS 

>sp|P03713|CAPSD_LAMBD Major capsid protein OS=Enterobacteria phage lambda GN=E 

PE=1 SV=1 

MSMYTTAQLLAANEQKFKFDPLFLRLFFRESYPFTTEKVYLSQIPGLVNMALYVSPIVSGE

VIRSRGGSTSEFTPGYVKPKHEVNPQMTLRRLPDEDPQNLADPAYRRRRIIMQNMRDEEL

AIAQVEEMQAVSAVLKGKYTMTGEAFDPVEVDMGRSEENNITQSGGTEWSKRDKSTYDP

TDDIEAYALNASGVVNIIVFDPKGWALFRSFKAVKEKLDTRRGSNSELETAVKDLGKAVSY

KGMYGDVAIVVYSGQYVENGVKKNFLPDNTMVLGNTQARGLRTYGCIQDADAQREGIN

ASARYPKNWVTTGDPAREFTMIQSAPLMLLADPDEFVSVQLA 

>sp|P04535|CAPSH_BPT4 Major capsid protein OS=Enterobacteria phage T4 GN=gp23 PE=1 

SV=2 

MTIKTKAELLNKWKPLLEGEGLPEIANSKQAIIAKIFENQEKDFQTAPEYKDEKIAQAFGSF

LTEAEIGGDHGYNATNIAAGQTSGAVTQIGPAVMGMVRRAIPNLIAFDICGVQPMNSPTGQ

VFALRAVYGKDPVAAGAKEAFHPMYGPDAMFSGQGAAKKFPALAASTQTTVGDIYTHFF

QETGTVYLQASVQVTIDAGATDAAKLDAEIKKQMEAGALVEIAEGMATSIAELQEGFNGS

TDNPWNEMGFRIDKQVIEAKSRQLKAAYSIELAQDLRAVHGMDADAELSGILATEIMLEI

NREVVDWINYSAQVGKSGMTLTPGSKAGVFDFQDPIDIRGARWAGESFKALLFQIDKEAV

EIARQTGRGEGNFIIASRNVVNVLASVDTGISYAAQGLATGFSTDTTKSVFAGVLGGKYRV

YIDQYAKQDYFTVGYKGPNEMDAGIYYAPYVALTPLRGSDPKNFQPVMGFKTRYGIGINP

FAESAAQAPASRIQSGMPSILNSLGKNAYFRRVYVKGI 

>sp|P10929|BP11_BPT4 Baseplate wedge protein gp11 OS=Enterobacteria phage T4 GN=11 

PE=1 SV=1 

MSLLNNKAGVISRLADFLGFRPKTGDIDVMNRQSVGSVTISQLAKGFYEPNIESAINDVHN

FSIKDVGTIITNKTGVSPEGVSQTDYWAFSGTVTDDSLPPGSPITVLVFGLPVSATTGMTAIE

FVAKVRVALQEAIASFTAINSYKDHPTDGSKLEVTYLDNQKHVLSTYSTYGITISQEIISESK

PGYGTWNLLGAQTVTLDNQQTPTVFYHFERTA 

>sp|P13336|BP28_BPT4 Baseplate structural protein gp28 OS=Enterobacteria phage T4 GN=28 

PE=1 SV=4 

MNLNLILPLKKVVLPISNKEVSIPKMGLKHYNILKDVKGPDENLKLLIDSICPNLSPAEVDF

VSIHLLEFNGKIKSRKEIDGYTYDINDVYVCQRLEFQYQGNTFYFRPPGKFEQFLTVSDML

SKCLLRVNDEVKEINFLEMPAFVLKWANDIFTTLAIPGPNGPITGIGNIIGLFE 

>sp|Q9T1V4|BP45_BPMU Baseplate puncturing device gp45 OS=Enterobacteria phage Mu 

GN=Mup45 PE=1 SV=1 

MERVNDSALNRLLTPLMRRVRLMLARAVVNVINDGRKVQNLQVGLLDDEESDEVERLQ

NYGHFSVPLPGAEALIACVGAQRDQGIAVVVEDRRYRPTNLEPGDAGIYHHEGHRIRLTK

DGRCIITCKTVEVYADESMTVDTPRTTFTGDVEIQKGLGVKGKSQFDSNITAPDAIINGKST

DKHIHRGDSGGTTGPMQ 



>sp|Q859Q5|CAPSD_BPN4 Major capsid protein OS=Enterobacteria phage N4 PE=1 SV=2 

MLNYNAPTDGQKSSIDGANSDQMQTFFWLKKAIITARKEQYFMPLASVTNMPKHYGKTI

KVYEYVPLLDDRNINDQGIDASGATIVNGNLYGSSKDIGNITSKLPLLTENGGRVNRVGFT

RIAREGSIHKFGFFYEFTQESIDFDSDDGLMEHLSRELMNGATQITEAVLQKDLLAAAGTV

LYAGAATSDATITGEGSTPSVVSYKNLMRLDQILTENRTPTQTTIITGSRMIDTKVIGATRVM

YVGSELVPELKAMKDLFGNKAFIETQHYADAGTIMNGEVGSIDKFRIIQVPEMLHWAGAG

AQATGANPGYRTSMVSGQEHYDVYPMLVVGDDSFTSIGFQTDGKSLKFTVMTKMPGKET

ADRNDPYGETGFSSIKWYYGILVKRPERLALIKTVAPL 

>sp|P26747|CAPSD_BPP22 Major capsid protein OS=Enterobacteria phage P22 GN=5 PE=1 

SV=2 

MALNEGQIVTLAVDEIIETISAITPMAQKAKKYTPPAASMQRSSNTIWMPVEQESPTQEGW

DLTDKATGLLELNVAVNMGEPDNDFFQLRADDLRDETAYRRRIQSAARKLANNVELKVA

NMAAEMGSLVITSPDAIGTNTADAWNFVADAEEIMFSRELNRDMGTSYFFNPQDYKKAG

YDLTKRDIFGRIPEEAYRDGTIQRQVAGFDDVLRSPKLPVLTKSTATGITVSGAQSFKPVAW

QLDNDGNKVNVDNRFATVTLSATTGMKRGDKISFAGVKFLGQMAKNVLAQDATFSVVR

VVDGTHVEITPKPVALDDVSLSPEQRAYANVNTSLADAMAVNILNVKDARTNVFWADDAI

RIVSQPIPANHELFAGMKTTSFSIPDVGLNGIFATQGDISTLSGLCRIALWYGVNATRPEAIG

VGLPGQTA 

>sp|P22535|CAPSD_BPPRD Major capsid protein P3 OS=Enterobacteria phage PRD1 GN=III 

PE=1 SV=2 

MAQVQQLTPAQQAALRNQQAMAANLQARQIVLQQSYPVIQQVETQTFDPANRSVFDVTP

ANVGIVKGFLVKVTAAITNNHATEAVALTDFGPANLVQRVIYYDPDNQRHTETSGWHLHF

VNTAKQGAPFLSSMVTDSPIKYGDVMNVIDAPATIAAGATGELTMYYWVPLAYSETDLTG

AVLANVPQSKQRLKLEFANNNTAFAAVGANPLEAIYQGAGAADCEFEEISYTVYQSYLDQ

LPVGQNGYILPLIDLSTLYNLENSAQAGLTPNVDFVVQYANLYRYLSTIAVFDNGGSFNAG

TDINYLSQRTANFSDTRKLDPKTWAAQTRRRIATDFPKGVYYCDNRDKPIYTLQYGNVGF

VVNPKTVNQNARLLMGYEYFTSRTELVNAGTISTT 

>sp|P19896|CAPSP_BPT4 Capsid vertex protein gp24 OS=Enterobacteria phage T4 GN=24 PE=1 

SV=2 

MAKINELLRESTTTNSNSIGRPNLVALTRATTKLIYSDIVATQRTNQPVAAFYGIKYLNPDNE

FTFKTGATYAGEAGYVDREQITELTEESKLTLNKGDLFKYNNIVYKVLEDTPFATIEESDLE

LALQIAIVLLKVRLFSDAASTSKFESSDSEIADARFQINKWQTAVKSRKLKTGITVELAQDL

EANGFDAPNFLEDLLATEMADEINKDILQSLITVSKRYKVTGITDSGFIDLSYASAPEAGRS

LYRMVCEMVSHIQKESTYTATFCVASARAAAILAASGWLKHKPEDDKYLSQNAYGFLAN

GLPLYCDTNSPLDYVIVGVVENIGEKEIVGSIFYAPYTEGLDLDDPEHVGAFKVVVDPESL

QPSIGLLVRYALSANPYTVAKDEKEARIIDGGDMDKMAGRSDLSVLLGVKLPKIIIDE 

>sp|Q9T1S4|CAPSD_BPAPS Major capsid protein OS=Acyrthosiphon pisum secondary 

endosymbiont phage 1 GN=24 PE=1 SV=3 

MANNLESNISQIVLKKFLPGFMSDIVLCKTVDRQLLSGEINSNTGDSVSFKRPHQFKSERTE

TGDITGKDKNGLFSAKATGKVGKYITVAVEWTQIEEALKLNQLDQILSPIHERMVTDLETE

LAHFMMNNGALSLGSPNTAIKKWADVAQTASFIKDIGIKTGENYAIMDPWSAQRLADAQS

GLHAADQLVRTAWENAQISGNFGGIRALMSNGLASRKQGDFDGAITVKTAPNVDYLSVK

DSYQFTVALTGATPSKTGFLKAGDQLKFTSTHWLNQQSKQTLYNGSTAMSFTATVLEETN

STASGDVTVKLSGVPIYDEKNSQYNAVDAKVKAGDAVSIIGTAKQQMKPNLFYNKFFCGL



GTIPLPKLHSLDSAVATYEGFSIRVHKYADGDANKQMMRFDLLPAYVCFNPHMGGQFFGN

P 

>sp|P03620|CAPSD_BPIKE Capsid protein G8P OS=Enterobacteria phage IKe GN=VIII PE=1 

SV=1 

MRVLSTVLAAKNKIALGAATMLVSAGSFAAEPNAATNYATEAMDSLKTQAIDLISQTWPV

VTTVVVAGLVIRLFKKFSSKAV 

>sp|B2ZYY5|CAPSD_BPMR2 Putative major capsid protein OS=Staphylococcus phage 

phiMR25 GN=orf47 PE=1 SV=1 

MEQTQKLKLNLQHFASNNVKPQVFNPDNVMMHEKKDGTLMNEFTTPILQEVMENSKIM

QLGKYEPMEGTEKKFTFWADKPGAYWVGEGQKIETSKATWVNATMRAFKLGVILPVTKE

FLNYTYSQFFEEMKPMIAEAFYKKFDEAGILNQGNNPFGKSIAQSIEKTNKVIKGDFTQDN

IIDLEALLEDDELEANAFISKTQNRSLLRKIVDPETKERIYDRNSDSLDGLPVVNLKSSNLK

RGELITGDFDKLIYGIPQLIEYKIDETAQLSTVKNEDGTPVNLFEQDMVAITCNYACSIAYR 

>sp|Q37993|CAPSD_BPCP1 Major capsid protein OS=Streptococcus phage Cp-1 GN=9 PE=1 

SV=1 

MANKITTFLSGQTGKQISNIDLLNSIRTRASADYQADIPVLEGARINHATVPYQDFQKHAN

EFFTALVNRIGSTVIKALTYENPLAIFKSETFEFGDTLQEIYVHPAEKKTYDAKSDVSPFKFA

DTDIEAFYHTLNNENYYERTFERAWIQKAFVSDMAFDEFVDKMFTSLLSSDTLDEYQAVR

VYLRNHLRKSLIQTLKGNDKKITVAGTKIDETKQDFVVDFNQSLINLSKRFTIPSRTTFNNP

VGVPNMTAIEDQYLVISAEFSTHLDMLLANAFNMDKASVLARTIVVDDFEKFTGEGANN

GRKPVAFLISAKSIINKDKLVHMEAIRNPRNMTYNYFYHHHYMTSLSLFENIHFWYVEEA 

>sp|P82889|CAPSD_BPH75 Capsid protein G8P OS=Thermus phage PH75 GN=VIII PE=1 SV=1 

MDFNPSEVASQVTNYIQAIAAAGVGVLALAIGLSAAWKYAKRFLKG 

>sp|P03619|CAPSD_BPIF1 Capsid protein G8P OS=Enterobacteria phage If1 GN=VIII PE=1 

SV=2 

MKKSVVAKIIAGSTLVIGSSAFAADDATSQAKAAFDSLTAQATEMSGYAWALVVLVVGATV

GIKLFKKFVSRAS 

>sp|A9CRA7|CAPSD_BPMR1 Major capsid protein OS=Staphylococcus phage phiMR11 

GN=orf44 PE=1 SV=1 

MPQGITKTSNQIIPEVLAPMMQAQLEKKLRFASFAEVDSTLQGQPGDTLTFPAFVYSGDAQ

VVAEGEKIPTDILETKKREAKIRKIAKGTSITDEALLSGYGDPQGEQVRQHGLAHANKVD

NDVLEALMGAKLTVNADITKLNGLQSAIDKFNDEDLEPMVLFINPLDAGKLRGDASTNFT

RATELGDDIIVKGAFGEALGAIIVRTNKLEAGTAILAKKGAVKLILKRDFFLEVARDASTKT

TALYSDKHYVAYLYDESKAVKITKGSGSLEM 

>sp|Q9T1W1|CAPSD_BPMU Major capsid protein OS=Enterobacteria phage Mu GN=T PE=1 

SV=1 

MIVTPASIKALMTSWRKDFQGGLEDAPSQYNKIAMVVNSSTRSNTYGWLGKFPTLKEWV

GKRTIQQMEAHGYSIANKTFEGTVGISRDDFEDDNLGIYAPIFQEMGRSAAVQPDELIFKLL

KDGFTQPCYDGQNFFDKEHPVYPNVDGTGSAVNTSNIVEQDSFSGLPFYLLDCSRAVKPLI

FQERRKPELVARTRIDDDHVFMDNEFLFGASTRRAAGYGFWQMAVAVKGDLTLDNLWKG

WQLMRSFEGDGGKKLGLKPTHIVVPVGLEKAAEQLLNRELFADGNTTVSNEMKGKLQL

VVADYL 

>sp|P08557|CIRCN_BPMU DNA circularization protein N OS=Enterobacteria phage Mu GN=N 

PE=1 SV=2 



MFEDALNAVNAVRDKTGGGRKTTGKGTFRNVPFLVIEEQKQAGGRRLVKREYPLRDTGG

VNDLGKKLRSRTFSACILNSNAETARDEAGALMDALDAPGSGELVHPDFGTVDVMVDSW

ECRTKADELNYYAFTVTVYPSLQDTAPDAETDTSAAVPAQAVAVTGSLGDTLSSVWQTVK

DGTAAATAVMEAVTGVIDDISDAVDNLGVTQTVSGLMGSLSAMKGSVTSLINQPAMLASS

LMGALSGVSSLCDTRTAFSTWNRLAQRFERRHAATAGRQGTITTSYNSPVAEKNIATLNYV

MLAAAQTYRAEAASQALTAALDFSRRMDNAARAPVLDAPSTTTGTASGASSTSATVTQG

QLQLTAITPDGGFSQVSFSDSGTATPPVFESVSDIEKTTAMLGAALDSVILTASEQGFSTDSV

QLTQLRLLVVADLEKRGLQLAGSESHHLPETLPAMVALYRFTGNSRNWQRLARRNGISNP

LFVPGGVSIEVINE 

>sp|P85500|COAT_BPPAJ Structural protein OS=Pseudomonas phage PAJU2 PE=1 SV=2 

MKTNRAYSTLEVKALDDEKRVITGIASTPSPDRMQDVVEPKGAQFKLPIPFLWQHNHDEPI

GHVTEAKVTQKGIEVSVQLTQVEEPGKLKDRLDEAWQSIKSGLVRGLSIGFSAKEFEQIPG

SWGLRFLSWEWFELSAVTIPANAEATITSVKSIDREQRAALGIKSVPVVRVTPAGASAIKTK

TIKVPKPQEGNDMKTTAEQIAEFEATRVTKAAEMEAIMTKAAEAGETLDAEQSEQFDTLE

AEIAAIDKHIGRLKQMQKAQAANAKPVTEEAGAQRMANVKALDFKEVQVRAKNTQKLE

PGIAFARAAKCLALGHLEHRDAIGIAKSLYDGQDSIIAATQRLVTKAAVAAATTSDATWAG

PLVGDETSVFADFVEYLRPQTILGRFGTNGIPSLRRVPFRVPLIGQTSGGDGYWVGEGQAK

PLTKFDFERKTLEPLKVANIAVATMEVIRDSSPSADVIIRDQLAAALRERLDIDFIDPAKAAV

AGVSPASILNGVAGIPSSGNTADDVRADIRALFNAFIAANNAPTSGVWLMPATTALALSLM

QNPLGQAEFPGISMTGGTLFGLPVIVSEYIPTASAGAVVALVNASDIYLGDEGGVDLSMST

EASLQMDNAPDNPTTASTVLVSLWQRNLVGFRAERAINWARRRASAVAYLTGVNWGAA 

>sp|P11112|COMPL_BPT4 Tail completion protein gp15 OS=Enterobacteria phage T4 GN=15 

PE=1 SV=2 

MFGYFYNSSFRRYATLMGDLFSNIQIKRQLESGDKFIRVPITYASKEHFMMKLNKWTSINS

QEDVAKVETILPRINLHLVDFSYNAPFKTNILNQNLLQKGATSVVSQYNPSPIKMIYELSIFT

RYEDDMFQIVEQILPYFQPHFNTTMYEQFGNDIPFKRDIKIVLMSAAIDEAIDGDNLSRRRI

EWSLTFEVNGWMYPPVDDAEGLIRTTYTDFHANTRDLPDGEGVFESVDSEVVPRDIDPED

WDGTVKQTFTSNVNRPTPPEPPGPRT 

>sp|Q38200|COM_BPD10 Translational activator com OS=Escherichia phage D108 GN=com 

PE=2 SV=2 

MKSIRCKNCNKLLFKADSFDHIEIRCPRCKRHIIMLNACEHPTEKHCGKREKITHSDETVR

Y 

>sp|P07234|COAT_BPGA Coat protein OS=Enterobacteria phage GA PE=1 SV=3 

MATLRSFVLVDNGGTGNVTVVPVSNANGVAEWLSNNSRSQAYRVTASYRASGADKRKY

AIKLEVPKIVTQVVNGVELPGSAWKAYASIDLTIPIFAATDDVTVISKSLAGLFKVGNPIAEA

ISSQSGFYA 

>sp|P03616|COAT_BPPRR Coat protein OS=Pseudomonas phage PRR1 PE=1 SV=1 

AQLQNLVLKDREATPNDHTFVPRDIRDNVGEVVESTGVPIGESRFTISLRKTSNGRYKSTL

KLVVPVVQSQTVNGIVTPVVVRTSYVTVDFDYDARSTTKERNNFVGMIADALKADLMLV

HDTIVNLQGVY 

>sp|Q6QGE0|COMPL_BPT5 Tail completion protein OS=Escherichia phage T5 GN=ORF136 

PE=2 SV=1 

MSLSDLARQIIKEQLDTASRSENNKNTVVYSVETGLKDPTRDGTVAQVSFKFSKPVSQDLL

NIRTASILKAVSSSLDLSGDLGALENLIQATAGKKSSVGKKRSTGRVQVNFGDPSDVEDGY



SGAVTGASGRFVSNSNMKIILEIVAKEYLIKDMKKAGAPLKFRTGRFANSLKIKDVMLRDS

ETSKGSPELNVTYNYMTRPYSVFNPAVSTYRRLSLRPYPGARNPQKLIGEAIAKAARDLIH

SRYKIKVNQGT 

>sp|P03630|COAT_BPPP7 Coat protein OS=Pseudomonas phage PP7 PE=1 SV=1 

SKTIVLSVGEATRTLTEIQSTADRQIFEEKVGPLVGRLRLTASLRQNGAKTAYRVNLKLDQA

DVVDCSTSVCGELPKVRYTQVWSHDVTIVANSTEASRKSLYDLTKSLVVQATSEDLVVNL

VPLGR 

>sp|P03615|COAT_BPQBE Coat protein OS=Enterobacteria phage Qbeta PE=1 SV=2 

MAKLETVTLGNIGKDGKQTLVLNPRGVNPTNGVASLSQAGAVPALEKRVTVSVSQPSRNR

KNYKVQVKIQNPTACTANGSCDPSVTRQAYADVTFSFTQYSTDEERAFVRTELAALLASP

LLIDAIDQLNPAY 

>sp|O21970|DARA_BPP1 Defense against restriction protein A OS=Enterobacteria phage P1 

GN=darA PE=1 SV=1 

MEQFNINKGMTIKPGLDVLPPPVTDDEYRALMAGEDRYLMTESNTLEEIEATFFYDTPIH

WCATDLLEAISSTRLQLHRTMQAFVRALNQKLNGTGISAGSDKTGDVAQSGARAIGGAEI

GRARNVNGLPVLPAIIPLSDGQTISILFHSPTAENRITNSDTLVAFQFLLNKKDVTHTVAPMS

GRDMTLAQVTMKLANLAEKNSAKFQRAQKKKKALVDEITQLQADSDQKEDAMSDLAD

QVAAVEGQKADLEQKINAVASEADSLYEENERLQGEIDRLNRTGGRDTIAPAGMTGGHSR

ALTDRLASIKNRMHMDGEATLSNGASMKQFIGDGEGYIQLTDPDGSVYMIKAKSIQGVD

MADAIGKLFKAYKAGNVSEYLVQPEEHKPENVEPESAEDTGSSSPEPEVSVGAYRYALQM

RPAAPGAIPEGNKAILPRPDEGDPYYEYARYGIATYDTPLSDQQMSEYDLKLLPREDSFDF

LAKTLTNGPFGKYAQKALELATNSPDEFRVMLKTQFQKTFPNIAFPGGAGTEKMVQSMIN

ALQAEVGEITQPEPAPAQPDETVSEADAEANKAIEYLNNVMDMQSTDMAEIRNARGNVR

EAIAALQTAGRFEENEELVNGAARHLADLLVAIQKAGVAA 

>sp|P36275|DECO_BPP21 Head decoration protein OS=Enterobacteria phage P21 GN=shp PE=1 

SV=1 

MVTKTITEQRAEVRIFAGNDPAHTATGSSGISSPTPALTPLMLDEATGKLVVWDGQKAGSA

VGILVLPLEGTETALTYYKSGTFATEAIHWPESVDEHKKANAFAGSALSHAALP 

>sp|P39232|DMD_BPT4 Antitoxin Dmd OS=Enterobacteria phage T4 GN=dmd PE=1 SV=1 

MELVKVVFMGWFKNESMFTKEITMMKDDVQWATTQYAEVNKALVKAFIDDKKVCEVD

CRG 

>sp|P03696|DNBI_BPT7 Single-stranded DNA-binding protein gp2.5 OS=Enterobacteria phage 

T7 GN=2.5 PE=1 SV=1 

MAKKIFTSALGTAEPYAYIAKPDYGNEERGFGNPRGVYKVDLTIPNKDPRCQRMVDEIVK

CHEEAYAAAVEEYEANPPAVARGKKPLKPYEGDMPFFDNGDGTTTFKFKCYASFQDKKTK

ETKHINLVVVDSKGKKMEDVPIIGGGSKLKVKYSLVPYKWNTAVGASVKLQLESVMLVE

LATFGGGEDDWADEVEENGYVASGSAKASKPRDEESWDEDDEESEEADEDGDF 

>sp|Q6QGE8|DIT_BPT5 Distal tail protein OS=Escherichia phage T5 GN=D16 PE=1 SV=1 

MRLPDPYTNPEYPGLGFESVNLVDNDPMIRDELPNGKVKEVKISAQYWGINISYPELFPDE

YAFLDSRLLEYKRTGDYLDVLLPQYEAFRVRGDTKSVTIPAGQKGSQIILNTNGTLTGQPK

AGDLFKLSTHPKVYKITNFSSSGNVWNISLYPDLFITTTGSEKPVFNGILFRTKLMNGDSFG

STLNNNGTYSGISLSLRESL 

>sp|Q6QGD6|DECO_BPT5 Decoration protein OS=Escherichia phage T5 GN=N5 PE=1 SV=1 

MIDYSGLRTIFGEKLPESHIFFATVAAHKYVPSYAFLRRELGLSSAHTNRKVWKKFVEAYG



KAIPPAPPAPPLTLSKDLTASMSVEEGAALTLSVTATGGTGPYTYAWTKDGSPIPDASGATY

TKPTAAAEDAGSYKVTVTDSKQVSKDSTTCAVTVNPTVPGG 

>sp|O80164|DPA5_BPR69 DNA polymerase processivity component OS=Enterobacteria phage 

RB69 GN=45 PE=1 SV=1 

MKLSKDTIAILKNFASINSGILLSQGKFIMTRAVNGTTYAEANISDEIDFDVALYDLNSFLSIL

SLVSDDAEISMHTDGNIKIADTRSTVYWPAADKSTIVFPNKPIQFPVASVITEIKAEDLQQLL

RVSRGLQIDTIAITNKDGKIVINGYNKVEDSGLTRPKYSLTLTDYDGSNNFNFVINMANMK

IQPGNYKVMLWGAGDKVAAKFESSQVSYVIAMEADSTHDF 

>sp|P13320|DSBA_BPT4 Double-stranded DNA-binding protein OS=Enterobacteria phage T4 

GN=dsbA PE=1 SV=1 

MAKKEMVEFDEAIHGEDLAKFIKEASDHKLKISGYNELIKDIRIRAKDELGVDGKMFNRL

LALYHKDNRDVFEAETEEVVELYDTVFSK 

>sp|P69486|D_BPPHS External scaffolding protein D OS=Enterobacteria phage phiX174 (Isolate 

Sanger) GN=D PE=1 SV=2 

MSQVTEQSVRFQTALASIKLIQASAVLDLTEDDFDFLTSNKVWIATDRSRARRCVEACVYG

TLDFVGYPRFPAPVEFIAAVIAYYVHPVNIQTACLIMEGAEFTENIINGVERPVKAAELFAFT

LRVRAGNTDVLTDAEENVRQKLRAEGVM 

>sp|P03744|FIB37_BPT4 Long-tail fiber protein p37 OS=Enterobacteria phage T4 GN=37 PE=1 

SV=1 

MATLKQIQFKRSKIAGTRPAASVLAEGELAINLKDRTIFTKDDSGNIIDLGFAKGGQVDGN

VTINGLLRLNGDYVQTGGMTVNGPIGSTDGVTGKIFRSTQGSFYARATNDTSNAHLWFEN

ADGTERGVIYARPQTTTDGEIRLRVRQGTGSTANSEFYFRSINGGEFQANRILASDSLVTKR

IAVDTVIHDAKAFGQYDSHSLVNYVYPGTGETNGVNYLRKVRAKSGGTIYHEIVTAQTGL

ADEVSWWSGDTPVFKLYGIRDDGRMIIRNSLALGTFTTNFPSSDYGNVGVMGDKYLVLG

DTVTGLSYKKTGVFDLVGGGYSVASITPDSFRSTRKGIFGRSEDQGATWIMPGTNAALLSV

QTQADNNNAGDGQTHIGYNAGGKMNHYFRGTGQMNINTQQGMEINPGILKLVTGSNNV

QFYADGTISSIQPIKLDNEIFLTKSNNTAGLKFGAPSQVDGTRTIQWNGGTREGQNKNYVII

KAWGNSFNATGDRSRETVFQVSDSQGYYFYAHRKAPTGDETIGRIEAQFAGDVYAKGIIA

NGNFRVVGSSALAGNVTMSNGLFVQGGSSITGQVKIGGTANALRIWNAEYGAIFRRSESN

FYIIPTNQNEGESGDIHSSLRPVRIGLNDGMVGLGRDSFIVDQNNALTTINSNSRINANFRM

QLGQSAYIDAECTDAVRPAGAGSFASQNNEDVRAPFYMNIDRTDASAYVPILKQRYVQGN

GCYSLGTLINNGNFRVHYHGGGDNGSTGPQTADFGWEFIKNGDFISPRDLIAGKVRFDRT

GNITGGSGNFANLNSTIESLKTDIMSSYPIGAPIPWPSDSVPAGFALMEGQTFDKSAYPKLA

VAYPSGVIPDMRGQTIKGKPSGRAVLSAEADGVKAHSHSASASSTDLGTKTTSSFDYGTK

GTNSTGGHTHSGSGSTSTNGEHSHYIEAWNGTGVGGNKMSSYAISYRAGGSNTNAAGNH

SHTFSFGTSSAGDHSHSVGIGAHTHTVAIGSHGHTITVNSTGNTENTVKNIAFNYIVRLA 

>sp|P03743|FIB36_BPT4 Long-ail fiber protein p36 OS=Enterobacteria phage T4 GN=36 PE=1 

SV=1 

MADLKVGSTTGGSVIWHQGNFPLNPAGDDVLYKSFKIYSEYNKPQAADNDFVSKANGGT

YASKVTFNAGIQVPYAPNIMSPCGIYGGNGDGATFDKANIDIVSWYGVGFKSSFGSTGRTV

VINTRNGDINTKGVVSAAGQVRSGAAAPIAANDLTRKDYVDGAINTVTANANSRVLRSG

DTMTGNLTAPNFFSQNPASQPSHVPRFDQIVIKDSVQDFGYY 

>sp|P03714|FII_LAMBD Head-tail connector protein FII OS=Enterobacteria phage lambda 

GN=FII PE=1 SV=1 



MADFDNLFDAAIARADETIRGYMGTSATITSGEQSGAVIRGVFDDPENISYAGQGVRVEGS

SPSLFVRTDEVRQLRRGDTLTIGEENFWVDRVSPDDGGSCHLWLGRGVPPAVNRRR 

>sp|P03709|FI_LAMBD DNA-packaging protein FI OS=Enterobacteria phage lambda GN=Fi 

PE=1 SV=1 

MTKDELIARLRSLGEQLNRDVSLTGTKEELALRVAELKEELDDTDETAGQDTPLSRENVLT

GHENEVGSAQPDTVILDTSELVTVVALVKLHTDALHATRDEPVAFVLPGTAFRVSAGVAAE

MTERGLARMQ 

>sp|P03742|FIB35_BPT4 Long-tail fiber protein Gp35 OS=Enterobacteria phage T4 GN=35 

PE=1 SV=4 

MEKFMAEFGQGYVQTPFLSESNSVRYKISIAGSCPLSTAGPSYVKFQDNPVGSQTFSAGLH

LRVFDPSTGALVDSKSYAFSTSNDTTSAAFVSFMNSLTNNRIVAILTSGKVNFPPEVVSWLR

TAGTSAFPSDSILSRFDVSYAAFYTSSKRAIALEHVKLSNRKSTDDYQTILDVVFDSLEDVG

ATGFPRGTYESVEQFMSAVGGTNDEIARLPTSAAISKLSDYNLIPGDVLYLKAQLYADADL

LALGTTNISIRFYNASNGYISSTQAEFTGQAGSWELKEDYVVVPENAVGFTIYAQRTAQAG

QGGMRNLSFSEVSRNGGISKPAEFGVNGIRVNYICESASPPDIMVLPTQASSKTGKVFGQE

FREV 

>sp|Q6QGF0|FIBC_BPT5 Probable central straight fiber OS=Escherichia phage T5 GN=D17 

PE=2 SV=1 

MISNNAPAKMVLNSVLTGYTLAYIQHSIYSDYDVIGRSFWLKEGSNVTRRDFTGIDTFSVTI

NNLKPTTTYEVQGAFYDSIIDSELLNAQIGINLSDKQTFKMKSAPRITGARCESEPVDVGV

GAPIVYIDTTGEADYCTIELKDNSNANNPWVKYYVGALMPTIMFGGVPIGSYKVRISGQIS

LPDGVTIDSSGYYEYPNVFEVRYNFVPPAAPINIVFKAARIADGKERYDLRVQWDWNRGA

GANVREFVLSYIDSAEFVRTGWTKAQKINVGAAQSATIISFPWKVEHKFKVSSIAWGPDA

QDVTDSAVQTFILNESTPLDNSFVNETGIEVNYAYIKGKIKDGSTWKQTFLIDAATGAINIG

LLDAEGKAPISFDPVKKIVNVDGSVITKTINAANFVMTNLTGQDNPAIYTQGKTWGDTKS

GIWMGMDNVTAKPKLDIGNATQYIRYDGNILRISSEVVIGTPNGDIDIQTGIQGKQTVFIYII

GTSLPAKPTSPAYPPSGWSKTPPNRTSNTQNIYCSTGTLDPVTNQLVSGTSWSDVVQWSGT

EGVDGRPGATGQRGPGMYSLAIANLTAWNDSQANSFFTSNFGSGPVKYDVLTEYKSGAP

GTAFTRQWNGSAWTSPAMVLHGDMIVNGTVTASKIVANNAFLSQIGVNIIYDRAAALSSN

PEGSYKMKIDLQNGYIHIR 

>sp|P03748|FIBER_BPT7 Tail fiber protein OS=Enterobacteria phage T7 GN=17 PE=1 SV=1 

MANVIKTVLTYQLDGSNRDFNIPFEYLARKFVVVTLIGVDRKVLTINTDYRFATRTTISLTK

AWGPADGYTTIELRRVTSTTDRLVDFTDGSILRAYDLNVAQIQTMHVAEEARDLTTDTIGV

NNDGHLDARGRRIVNLANAVDDRDAVPFGQLKTMNQNSWQARNEALQFRNEAETFRNQ

AEGFKNESSTNATNTKQWRDETKGFRDEAKRFKNTAGQYATSAGNSASAAHQSEVNAEN

SATASANSAHLAEQQADRAEREADKLENYNGLAGAIDKVDGTNVYWKGNIHANGRLYM

TTNGFDCGQYQQFFGGVTNRYSVMEWGDENGWLMYVQRREWTTAIGGNIQLVVNGQII

TQGGAMTGQLKLQNGHVLQLESASDKAHYILSKDGNRNNWYIGRGSDNNNDCTFHSYV

HGTTLTLKQDYAVVNKHFHVGQAVVATDGNIQGTKWGGKWLDAYLRDSFVAKSKAWTQ

VWSGSAGGGVSVTVSQDLRFRNIWIKCANNSWNFFRTGPDGIYFIASDGGWLRFQIHSNG

LGFKNIADSRSVPNAIMVENE 

>sp|P20345|FIB12_BPPH2 Pre-neck appendage protein gp12 OS=Bacillus phage phi29 GN=12 

PE=1 SV=1 

MSTKPELKRFEQFGEMMVQLYERYLPTAFDESLTLLEKMNKIIHYLNEIGKVTNELIEEWN



KVMEWILNDGLEDLVKETLERWYEEGKFADLVIQVIDELKQFGVSVKTYGAKGDGVTDD

IRAFEKAIESGFPVYVPYGTFMVSRGIKLPSNTVLTGAGKRNAVIKFMDSVGRGESLMYN

QNVTTGNENIFLSSFTLDGNNKRLGQGISGIGGSRESNLSIRACHNVYIRDIEAVDCTLHGI

DITCGGLDYPYLGDGTTAPNPSENIWIENCEATGFGDDGITTHHSQYINILNCYSHDPRLTA

NCNGFEIDDGSRHVVLSNNRSKGCYGGIEIKAHGDAPAAYNISINGHMSVEDVRSYNFRHI

GHHAATDPQSVSAKNIVASNLVSIRPNNKRGFQDNATPRVLAVSAYYGVVINGLTGYTDDP

NLLTETVVSVQFRARNCSLNGVGLTGFSNSDNGIYVIGGSRGGDAVNISNVTLNNSGRYG

VSIGSGIENVSITNISGIGDGINSPVALVSTINSNPEISGLSSIGYPTAARVAGTDYNDGLTLFN

GAFRASTTSSGKIHSEGFIMGSTSGCEASVSKSGVLTSSSSKTSSERSLIAGSSTSEAKGTYN

TILGSLGAVADEQFAALISASQSRASGNHNLILSSYGINTTGSYKVNGGFEKINWELDSLNG

RIKARDTVTGGNTWSDFAEYFESLDGQVIETGYLVTLEKGKIRKAEKGEKIIGVISETAGFV

LGESSFEWQGAVLKNEFGGIIYEEVTTEDGVKFKRPLPSPDFDPNKNYIPRSQRREWHVVG

LLGQIAVRIDETVKQGHGIDAVGGVATDGDNFIVQEITTPYTKEKGYGVAIVLVK 

>sp|Q775D6|FIBD_BPBPP Tail fiber receptor-binding protein OS=Bordetella phage BPP-1 

GN=mtd PE=1 SV=1 

MSTAVQFRGGTTAQHATFTGAAREITVDTDKNTVVVHDGATAGGFPLARHDLVKTAFIKA

DKSAVAFTRTGNATASIKAGTIVEVNGKLVQFTADTAITMPALTAGTDYAIYVCDDGTVRA

DSNFSAPTGYTSTTARKVGGFHYAPGSNAAAQAGGNTTAQINEYSLWDIKFRPAALDPRG

MTLVAGAFWADIYLLGVNHLTDGTSKYNVTIADGSASPKKSTKFGGDGSAAYSDGAWYN

FAEVMTHHGKRLPNYNEFQALAFGTTEATSSGGTDVPTTGVNGTGATSAWNIFTSKWGV

VQASGCLWTWGNEFGGVNGASEYTANTGGRGSVYAQPAAALFGGAWNGTSLSGSRAAL

WYSGPSFSFAFFGARGVCDHLILE 

>sp|Q9XJP3|FIBER_BPSFV Tail fiber protein OS=Shigella phage Sf6 PE=1 SV=2 

MTDIITNVVIGMPSQLFTMARSFKAVANGKIYIGKIDTDPVNPENQIQVYVENEDGSHVPA

SQPIVINAAGYPVYNGQIVKFVTEQGHSMAVYDAYGSQQFYFQNVLKYDPDQFGPDLIEQ

LAQSGKYSQDNTKGDAMIGVKQPLPKAVLRTQHDKNKEAISILDFGVIDDGVTDNYQAIQ

NAIDAVASLPSGGELFIPASNQAVGYIVGSTLLIPGGVNIRGVGKASQLRAKSGLTGSVLRL

SYDSDTIGRYLRNIRVTGNNTCNGIDTNITAEDSVIRQVYGWVFDNVMVNEVETAYLMQG

LWHSKFIACQAGTCRVGLHFLGQCVSVSVSSCHFSRGNYSADESFGIRIQPQTYAWSSEAV

RSEAIILDSETMCIGFKNAVYVHDCLDLHMEQLDLDYCGSTGVVIENVNGGFSFSNSWIA

ADADGTEQFTGIYFRTPTSTQSHKIVSGVHINTANKNTAANNQSIAIEQSAIFVFVSGCTLT

GDEWAVNIVDINECVSFDKCIFNKPLRYLRSGGVSVTDCYLAGITEVQKPEGRYNTYRGCS

GVPSVNGIINVPVAVGATSGSAAIPNPGNLTYRVRSLFGDPASSGDKVSVSGVTINVTRPSP

VGVALPSMVEYLAI 

>sp|P18771|FIBP_BPT4 Long-tail fiber proximal subunit OS=Enterobacteria phage T4 GN=34 

PE=1 SV=2 

MAEIKREFRAEDGLDAGGDKIINVALADRTVGTDGVNVDYLIQENTVQQYDPTRGYLKD

FVIIYDNRFWAAINDIPKPAGAFNSGRWRALRTDANWITVSSGSYQLKSGEAISVNTAAGN

DITFTLPSSPIDGDTIVLQDIGGKPGVNQVLIVAPVQSIVNFRGEQVRSVLMTHPKSQLVLIF

SNRLWQMYVADYSREAIVVTPANTYQAQSNDFIVRRFTSAAPINVKLPRFANHGDIINFVD

LDKLNPLYHTIVTTYDETTSVQEVGTHSIEGRTSIDGFLMFDDNEKLWRLFDGDSKARLRII

TTNSNIRPNEEVMVFGANNGTTQTIELKLPTNISVGDTVKISMNYMRKGQTVKIKAADED

KIASSVQLLQFPKRSEYPPEAEWVTVQELVFNDETNYVPVLELAYIEDSDGKYWVVQQNV

PTVERVDSLNDSTRARLGVIALATQAQANVDLENSPQKELAITPETLANRTATETRRGIARI



ATTAQVNQNTTFSFADDIIITPKKLNERTATETRRGVAEIATQQETNAGTDDTTIITPKKLQA

RQGSESLSGIVTFVSTAGATPASSRELNGTNVYNKNTDNLVVSPKALDQYKATPTQQGAVI

LAVESEVIAGQSQQGWANAVVTPETLHKKTSTDGRIGLIEIATQSEVNTGTDYTRAVTPKT

LNDRRATESLSGIAEIATQVEFDAGVDDTRISTPLKIKTRFNSTDRTSVVALSGLVESGTLW

DHYTLNILEANETQRGTLRVATQVEAAAGTLDNVLITPKKLLGTKSTEAQEGVIKVATQSE

TVTGTSANTAVSPKNLKWIAQSEPTWAATTAIRGFVKTSSGSITFVGNDTVGSTQDLELYE

KNSYAVSPYELNRVLANYLPLKAKAADTNLLDGLDSSQFIRRDIAQTVNGSLTLTQQTNLS

APLVSSSTGEFGGSLAANRTFTIRNTGAPTSIVFEKGPASGANPAQSMSIRVWGNQFGGGS

DTTRSTVFEVGDDTSHHFYSQRNKDGNIAFNINGTVMPININASGLMNVNGTATFGRSVT

ANGEFISKSANAFRAINGDYGFFIRNDASNTYFLLTAAGDQTGGFNGLRPLLINNQSGQITI

GEGLIIAKGVTINSGGLTVNSRIRSQGTKTSDLYTRAPTSDTVGFWSIDINDSATYNQFPGY

FKMVEKTNEVTGLPYLERGEEVKSPGTLTQFGNTLDSLYQDWITYPTTPEARTTRWTRTW

QKTKNSWSSFVQVFDGGNPPQPSDIGALPSDNATMGNLTIRDFLRIGNVRIVPDPVNKTVK

FEWVE 

>sp|P10930|FIB12_BPT4 Short tail fiber protein gp12 OS=Enterobacteria phage T4 GN=12 PE=1 

SV=3 

MSNNTYQHVSNESRYVKFDPTDTNFPPEITDVQAAIAAISPAGVNGVPDASSTTKGILFIPT

EQEVIDGTNNTKAVTPATLATRLSYPNATETVYGLTRYSTNDEAIAGVNNESSITPAKFTVA

LNNAFETRVSTESSNGVIKISSLPQALAGADDTTAMTPLKTQQLAIKLIAQIAPSETTATESD

QGVVQLATVAQVRQGTLREGYAISPYTFMNSSSTEEYKGVIKLGTQSEVNSNNASVAVTG

ATLNGRGSTTSMRGVVKLTTTAGSQSGGDASSALAWNADVIQQRGGQIIYGTLRIEDTFTI

ANGGANITGTVRMTGGYIQGNRIVTQNEIDRTIPVGAIMMWAADSLPSDAWRFCHGGTVS

ASDCPLYASRIGTRYGGNPSNPGLPDMRGLFVRGSGRGSHLTNPNVNGNDQFGKPRLGVG

CTGGYVGEVQIQQMSYHKHAGGFGEHDDLGAFGNTRRSNFVGTRKGLDWDNRSYFTN

DGYEIDPESQRNSKYTLNRPELIGNETRPWNISLNYIIKVKE 

>sp|P13390|FIBL1_BPT5 L-shaped tail fiber protein pb1 OS=Escherichia phage T5 GN=ltf PE=1 

SV=3 

MAITKIILQQMVTMDQNSITASKYPKYTVVLSNSISSITAADVTSAIESSKASGPAAKQSEIN

AKQSELNAKDSENEAEISATSSQQSATQSASSATASANSAKAAKTSETNANNSKNAAKTSE

TNAASSASSASSFATAAENSARAAKTSETNAGNSAQAADASKTAAANSATAAKTSETNAK

KSETAAKTSETNAKTSENKAKEYLDMASELVSPVTQYDWPVGTNNNSVYVKIAKLTDPG

AVSCHLTLMITNGGNYGSSYGNIDFVEISARGLNDARGVTSENITKFLSVRRLGSPNLAWD

NQLRYGLVEGDGYFEVWCYQRAFIKETRVAVLAQTGRTELYIPEGFVSQDTQPSGFIESLA

ARIYDQVNKPTKADLGLENAMLVGAFGLGGNGLSYSSVQSNVDLINKLKANGGQYWRA

ARESGANVDINDHGSGFYSHCGDTHAAINVQYNTGIVKVLATTDRNLASDIVYANTLYGT

ANKPSKSDVGLGNVTNDAQVKKAGDVMSGDLDIRKETPSIRLKSTQGNAHLWFMNNDG

GERGVIWSPPNNGSLGEIHIRAKTSDGTSTGDFIVRHDGRIEAKDAKISYKISSRTAEFSND

DTNTAATNLRVSGKQHTPIMLVRDSDSNVSVGFKLNNMNAKLLGIDIDGDLAFGENPDHK

QNSKIVTRKMMDAGFSVAGLMDFTNGFAGPWEAKNISDQELDLNSLMIKKSDPGSIRVY

QCVSAGGGNNITNKPSGIGGNFILYVESIRKVGDTDFTNRQRLFGTDLNREFTRYCSNGTW

SAWRESVVSGMNQDVSVKSMSVSGRLSGNELSVGGAGVLNGNLGVGGGATSKMPSSDK

GIVIGRGSIVREGGEGRLILSSSGGTDRLLQLRPAGATSLDNQVEISCTSASAGDTKISFGQG

AAIRCNNAGSPIISAKAGQMIYFRPNGDGISEGQMILSPNGDLVVKGGVNSKEIDVTASQS

LPLKETTATTGIGVNFIGDSATECSFGIENTAGGSAVFHNYTRGASNSVTKNNQLLGGYGS



RPWLGSTYTEHSNAALHFLGAGDTSATNHGGWIRLLVTPKGKTISDRVPAFRLSDNGDLW

LVPDGAMHSDLGLVRSIETLNAAVPRFNAPSIQDGRGLKIVAPQAPEIDLIAPRGSGASAPAI

RAMWCDGSLADTTRYIGATQPGSTFYIGASGHDGEKFDSMRGSVAIKSAGGWGPTSTPTQ

VVLETCESGSISRLPRWGVDHNGTLMPMADNRYNLGWGSGRVKQVYAVNGTINTSDARL

KNDVRAMSDPETEAAKAIAKEIGFWTWKEQADMNDIREHCGLTVQRAIEIMESFGLDPFK

YGFICYDKWDEHTVVSEYGPANEDGTENPIYKTIPAGDHYSFRLEELNLFIAKGFEARLSAI

EDKLGM 

>sp|O80297|G3P_BPIF1 Attachment protein G3P OS=Enterobacteria phage If1 GN=III PE=1 

SV=1 

MKKIIIALFFAPFFTHATTDAECLSKPAFDGTLSNVWKEGDSRYANFENCIYELSGIGIGYD

NDTSCNGHWTPVRAADGSGNGGDDNSSGGGSNGDSGNNSTPDTVTPGQTVNLPSDLSTL

SIPANVVKSDSIGSQFSLYTNASCTMCSGYYLSNNADSIAIANITETVKADYNQPDMWFEQ

TDSDGNHVKILQNSYKAVSYNVESKQSDVNNPTYINYSYSVNVKQVSYDTSNVCIMNWE

TFQNKCDASRAVLITDTVTPSYSRNITIQSNINYQGSNGSGGSGGSGGSGNDGGGTGNNG

NGTGDFDYVKMANANKDALTESFDLSALQADTGASLDGSVQGTLDSLSGFSDSIGGLVG

NGSAISGEFAGSSAAMNAIGEGDKSPLLDSLSFLKDGLFPALPEFKQCTPFVFAPGKEYEFII

ECKYIDMFKGIFAFILYFWTFVTVYDSFSGILRKGRG 

>sp|Q858F5|FIBER_BPE15 Tail fiber protein OS=Salmonella phage epsilon15 PE=1 SV=1 

MTVSTEVDHNDYTGNGVTTSFPYTFRIFKKSDLVVQVVDLNENITELILDTDYTVTGAGG

YTCGDVVLSSPLANGYQISISRELPVTQETDLRNQGKFFAEVHENAFDKLTMLIQQVRSW

LSLALRKPSFVANYYDALGNYIRNLRDPSRPQDAATKNYVDNLSEGNNSYADNLFSRTLR

VPEKINTLPSSLDRANKIPAFDSNGNAIVIIPQSGSASDVLIELAKPSGSGLVGFSHSNNYNP

GMVGEKLQNVVYPTDAPFYAPTDGTSDATTALQSAITHCEGKNAVLCINKSFSVSDSLSIS

SPLCVFAMNEQCGIVSSAPAGHAAVIFNGDNICWNGGFIRGLNQPSSSTIRQDGVLLNGND

CVLDNVSINGFFAKGLHTSNADGSGVGIRDYGTRNTISKCRVEYNKFGISLEGKDGWVLG

NYVSNHYRMSSEAKPWDDTSNYWDGIVGGGEWLGVATGYLIDGNEFEDNGQSGIYAGG

NGGIFAKNRITNNHIHGNWNRGIDFGVVQRLANSDVYENIITDNIVHNNRAANIWLAGVR

DSIINNNNSWFTDDYRSMFAGNFDACVCLTLADGGEKAAPTGNQVNGNRCKTLESDDQI

SGFTLNITDTARGNQVRDNVLSPIGEAYIPNPELYAVNNIDIPTEFAFTPQLIGGSGVTLGNSS

GKLTANGNVFSLSLSISAQSVSSPSGSLTIGYIPGLSGTSVRHHNVRTEFYNNLNTTMQRAQ

PYVNIGDSADQLRVYRLADGLSKDDLLEYFMSNSDLRMVGDIEIEPYNFSRSVTVVGHSF

CTSDVMSTELNRLLGTDIYNFARGGASDVEVAMSQEAITRQYAPVGGSIPASGSVALTPTE

VGIFWNGATGKCIFGGIDGTFSTTLVNAGTGETQLVFTRDSAGSAVSVSTTATFAMRPYTRF

NTNTIPAGRKHSLHRDDIYIVWGGRNSTDYTRYVSELHTMVANMHTQRFVICPEFPYDTE

TTGTTGATNLAALNNNLKADFPDNYCQISGVDLLQNFKSKYNPAYAGDVTDIANGITPRS

LREDNLHPSETLQPNGLYIGAKVNADFIAQFIKSKGWGG 

>sp|P12528|FIBER_BPP22 Tail fiber protein OS=Enterobacteria phage P22 GN=9 PE=1 SV=1 

MTDITANVVVSNPRPIFTESRSFKAVANGKIYIGQIDTDPVNPANQIPVYIENEDGSHVQITQ

PLIINAAGKIVYNGQLVKIVTVQGHSMAIYDANGSQVDYIANVLKYDPDQYSIEADKKFK

YSVKLSDYPTLQDAASAAVDGLLIDRDYNFYGGETVDFGGKVLTIECKAKFIGDGNLIFTK

LGKGSRIAGVFMESTTTPWVIKPWTDDNQWLTDAAAVVATLKQSKTDGYQPTVSDYVKF

PGIETLLPPNAKGQNITSTLEIRECIGVEVHRASGLMAGFLFRGCHFCKMVDANNPSGGKD

GIITFENLSGDWGKGNYVIGGRTSYGSVSSAQFLRNNGGFERDGGVIGFTSYRAGESGVK

TWQGTVGSTTSRNYNLQFRDSVVIYPVWDGFDLGADTDMNPELDRPGDYPITQYPLHQL



PLNHLIDNLLVRGALGVGFGMDGKGMYVSNITVEDCAGSGAYLLTHESVFTNIAIIDTNTK

DFQANQIYISGACRVNGLRLIGIRSTDGQGLTIDAPNSTVSGITGMVDPSRINVANLAEEGL

GNIRANSFGYDSAAIKLRIHKLSKTLDSGALYSHINGGAGSGSAYTQLTAISGSTPDAVSLK

VNHKDCRGAEIPFVPDIASDDFIKDSSCFLPYWENNSTSLKALVKKPNGELVRLTLATL 

>sp|Q7Y5D9|FIBL2_BPT5 L-shaped tail fiber protein p132 OS=Escherichia phage T5 

GN=ORF125 PE=2 SV=1 

MSTENRVIDLVVDENVPYGLLMQFMDVDDSVYPSTSKPVDLTDFSLRGSIKSSLEDGAET

VASFTTAIVDAAQGVASISLPVSAVTTIASKASKERDRYNPRQRLAGYYDVIITRTAVGSAA

SSFRIMEGKVYISDGVTQ 

>sp|P03661|G3P_BPFD Attachment protein G3P OS=Enterobacteria phage fd GN=III PE=1 

SV=1 

MKKLLFAIPLVVPFYSHSAETVESCLAKPHTENSFTNVWKDDKTLDRYANYEGCLWNATG

VVVCTGDETQCYGTWVPIGLAIPENEGGGSEGGGSEGGGSEGGGTKPPEYGDTPIPGYTY

INPLDGTYPPGTEQNPANPNPSLEESQPLNTFMFQNNRFRNRQGALTVYTGTVTQGTDPV

KTYYQYTPVSSKAMYDAYWNGKFRDCAFHSGFNEDPFVCEYQGQSSDLPQPPVNAGGG

SGGGSGGGSEGGGSEGGGSEGGGSEGGGSGGGSGSGDFDYEKMANANKGAMTENADE

NALQSDAKGKLDSVATDYGAAIDGFIGDVSGLANGNGATGDFAGSNSQMAQVGDGDNSP

LMNNFRQYLPSLPQSVECRPYVFGAGKPYEFSIDCDKINLFRGVFAFLLYVATFMYVFSTF

ANILRNKES 

>sp|P03657|G1P_BPF1 Gene 1 protein OS=Enterobacteria phage f1 GN=I PE=1 SV=1 

MAVYFVTGKLGSGKTLVSVGKIQDKIVAGCKIATNLDLRLQNLPQVGRFAKTPRVLRIPDK

PSISDLLAIGRGNDSYDENKNGLLVLDECGTWFNTRSWNDKERQPIIDWFLHARKLGWDI

IFLVQDLSIVDKQARSALAENVVYCRRLDRITLPFVGTLYSLITGSKMPLPKLHVGVVKYG

DSQLSPTVERWLYTGKNLYNAYDTKQAFSSNYDSGVYSYLTPYLSHGRYFKPLNLGQKM

KLTKIYLKKFSRVLCLAIGFASAFTYSYITQPKPEVKKVVSQTYDFDKFTIDSSQRLNLSYR

YVFKDSKGKLINSDDLQKQGYSLTYIDLCTVSIKKGNSNEIVKCN 

>sp|P03663|G3P_BPIKE Attachment protein G3P OS=Enterobacteria phage IKe GN=III PE=1 

SV=1 

MKRKIIAISLFLYIPLSNADNWESITKSYYTGFAISKTVESKDKDGKPVRKEVITQADLTTAC

NDAKASAQNVFNQIKLTLSGTWPNSQFRLVTGDTCVYNGSPGEKTESWSIRAQVEGDIQR

SVPDEEPSEQTPEEICEAKPPIDGVFNNVFKGDEGGFYINYNGCEYEATGVTVCQNDGTVC

SSSAWKPTGYVPESGEPSSSPLKDGDTGGTGEGGSDTGGDTGGGDTGGGSTGGDTGGSS

GGGSSGGGSSGGSTGKSLTKEDVTAAIHVASPSIGDAVKDSLTEDNDQYDNQKKADEQSA

KASASVSDAISDGMRGVGNFVDDFGGESSQYGTGNSEMDLSVSLAKGQLGIDREGHGSA

WESFLNDGALRPSIPTGHGCTNFVMYQGSVYQIEIGCDKLNDIKSVLSWVMYCLTFWYVF

QSVTSLLRKGEQ 

>sp|P03670|G5P_BPIKE DNA-Binding protein G5P OS=Enterobacteria phage IKe GN=V PE=1 

SV=1 

MLTVEIHDSQVSVKERSGVSQKSGKPYTIREQEAYIDLGGVYPALFNFNLEDGQQPYPAGK

YRLHPASFKINNFGQVAVGRVLLESVK 

>sp|P03666|G4P_BPF1 Virion export protein OS=Enterobacteria phage f1 GN=IV PE=1 SV=1 

MKLLNVINFVFLMFVSSSSFAQVIEMNNSSLRDFVTWYSKQTGESVIVSPDVKGTVTVYSS

DVKPENLRDFFISVLRANNFDMVGSIPSIIQKYNPNNQDYIDELPSSDNQEYDDNSAPSGG

FFVPQNDNVTQTFKINNVRAKDLIRVVELFVKSNTSKSSNVLSVDGSNLLVVSAPKDILDN



LPQFLSTVDLPTDQILIEGLIFEVQQGDALDFSFAAGSQRGTVAGGVNTDRLTSVLSSAGGS

FGIFNGDVLGLSVRALKTNSHSKILSVPRILTLSGQKGSISVGQNVPFITGRVTGESANVNN

PFQTVERQNVGISMSVFPVAMAGGNIVLDITSKADSLSSSTQASDVITNQRSIATTVNLRDG

QTLLLGGLTDYKNTSQDSGVPFLSKIPLIGLLFSSRSDSNEESTLYVLVKATIVRAL 

>sp|P03672|G5P_BPPF3 DNA-Binding protein G5P OS=Pseudomonas phage Pf3 GN=V PE=1 

SV=1 

MNIQITFTDSVRQGTSAKGNPYTFQEGFLHLEDKPFPLQCQFFVESVIPAGSYQVPYRINVN

NGRPELAFDFKAMKRA 

>sp|P69538|G9P_BPM13 Tail virion protein G9P OS=Enterobacteria phage M13 GN=IX PE=1 

SV=1 

MSVLVYSFASFVLGWCLRSGITYFTRLMETSS 

>sp|P11128|FUS_BPPH6 Fusion protein P6 OS=Pseudomonas phage phi6 GN=P6 PE=1 SV=3 

MSIFSSLFKVIKKVISKVVATLKKIFKKIWPLLLIVAIIYFAPYLAGFFTSAGFTGIGGIFSSIAT

TITPTLTSFLSTAWSGVGSLASTAWSGFQSLGMGTQLAVVSGAAALIAPEETAQLVTEIGTT

VGDIAGTIIGGVAKALPGWIWIAAGGLAVWALWPSSDSKE 

>sp|P68676|G5P_BPPHL DNA-Binding protein G5P OS=Xanthomonas phage phiLf GN=V PE=1 

SV=1 

MKVQIMSSAVAVRSFPAREGKPATHFREQTAAVLREGDFPLPFTIGLDEDQPPYGEGFYIIDP

KSLQNNKFGGLEFGRRIRLIPDLTAKLQQQPAKVG 

>sp|P69532|G6P_BPM13 Head virion protein G6P OS=Enterobacteria phage M13 GN=VI PE=1 

SV=1 

MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGFGKIAIAISLFLALIIGLNSILVGYLSDISAQL

PSDFVQGVQLILPSNALPCFYVILSVKAAIFIFDVKQKIVSYLDWDK 

>sp|P69535|G7P_BPM13 Tail virion protein G7P OS=Enterobacteria phage M13 GN=VII PE=1 

SV=1 

MEQVADFDTIYQAMIQISVVLCFALGIIAGGQR 

>sp|P06023|GAM_BPMU Putative DNA ends protecting protein gam OS=Enterobacteria phage 

Mu GN=gam PE=1 SV=2 

MAKPAKRIKSAAAAYVPQNRDAVITDIKRIGDLQREASRLETEMNDAIAEITEKFAARIAPI

KTDIETLSKGVQGWCEANRDELTNGGKVKTANLVTGDVSWRVRPPSVSIRGMDAVMETL

ERLGLQRFIRTKQEINKEAILLEPKAVAGVAGITVKSGIEDFSIIPFEQEAGI 

>sp|O80294|G5P_BPIF1 DNA-Binding protein G5P OS=Enterobacteria phage If1 GN=V PE=1 

SV=3 

MSELGNLETTVTGKIKRFNNGGGYYYTTVVSPAADAYSFPPVIRIKSKKSLGRVGDEIADI

HCRITGYERSFPYTDKQTGEQSRGFNVDMLLELLE 

>sp|P03671|G5P_BPPF1 DNA-Binding protein G5P OS=Pseudomonas phage Pf1 GN=V PE=1 

SV=1 

MNMFATQGGVVELWVTKTDTYTSTKTGEIYASVQSIAPIPEGARGNAKGFEISEYNIEPTL

LDAIVFEGQPVLCKFASVVRPTQDRFGRITNTQVLVDLLAVGGKPMAPTAQAPARPQAQA

QAPRPAQQPQGQDKQDKSPDAKA 

>sp|P03702|GAM_LAMBD Host-nuclease inhibitor protein gam OS=Enterobacteria phage 

lambda GN=gam PE=1 SV=1 

MDINTETEIKQKHSLTPFPVFLISPAFRGRYFHSYFRSSAMNAYYIQDRLEAQSWARHYQQ

LAREEKEAELADDMEKGLPQHLFESLCIDHLQRHGASKKSITRAFDDDVEFQERMAEHIR



YMVETIAHHQVDIDSEV 

>sp|P00276|GLRX_BPT4 Glutaredoxin OS=Enterobacteria phage T4 GN=NRDC PE=1 SV=1 

MFKVYGYDSNIHKCVYCDNAKRLLTVKKQPFEFINIMPEKGVFDDEKIAELLTKLGRDTQI

GLTMPQVFAPDGSHIGGFDQLREYFK 

>sp|Q38494|GEMA_BPMU GemA protein OS=Enterobacteria phage Mu GN=gemA PE=1 SV=2 

MSRTSLIKLIHVARRELQLDDDTYRAFLMQKTGKISCRELTVTQLEQVLGAMKERGFKKQ

NKYPRRRFKGHVTPREKVYKIWQQMAEDGFITDGGDVALDKYVQRLTAKRNGGQGVST

LAWCHGDTLLTVLETLKQWHIRCIREAFSRHGLPLPVSPSGRELRGYDAMTAAYAHARKT

RRMAQ 

>sp|P03776|GP04_BPT7 Gene 0.4 protein OS=Enterobacteria phage T7 PE=1 SV=1 

MSTTNVQYGLTAQTVLFYSDMVRCGFNWSLAMAQLKELYENNKAIALESAE 

>sp|P79677|GP38_BPMU Putative sheath terminator protein OS=Enterobacteria phage Mu 

GN=Mup38 PE=2 SV=2 

MLKIKPAAGKAIRDPLTMKLLASEGEEKPRNSFWIRRLAAGDVVEVGSTENTADDTDAAP

KKRSKSK 

>sp|P04538|GP68_BPT4 Prohead assembly protein gp68 OS=Enterobacteria phage T4 GN=gp68 

PE=1 SV=1 

MLLIPETHELVLENVEALIPEAQGRFDELSSALNKDDINTIVENMLDDETDLAVALASINEN

MPLNEFIVKHVSARGEITRTKDRKTRERNAFQTTGLSKAKRRQIARKATKTKIANPAGQSR

AQRKRKKALKRRKALGLS 

>sp|P03751|GP73_BPT7 Protein 7.3 OS=Enterobacteria phage T7 GN=7.3 PE=1 SV=1 

MGKKVKKAVKKVTKSVKKVVKEGARPVKQVAGGLAGLAGGTGEAQMVEVPQAAAQIV

DVPEKEVSTEDEAQTESGRKKARAGGKKSLSVARSSGGGINI 

>sp|Q09YD1|GP38_BPLP0 Gene product 38 OS=Lactococcus phage P008 GN=orf38 PE=1 

SV=1 

MYTAEEREQIIDIVDKMSLLRQDFDGAFTWIKENVAMPFDFDGEQQFISDLKQLVKINALK

FGKIYEGVLN 

>sp|Q01261|GPG_BPMU Putative capsid assembly protein G OS=Enterobacteria phage Mu 

GN=G PE=2 SV=1 

MSLDMNVAVDVRRIQLALDELGTVTRDRAIPRVMAAALLSSTEQAFERQADPDTGKGWE

AWSDSWLAWRQDHGFVPGSILTLHGDLARSITTDYGQDYALIGSPKIYAAIHQWGGTPDM

APRPAGVPARPYMGLDKTGEQEIFDAIRKRVSAALRQ 

>sp|O48449|GP171_BPSPP Major tail protein 17.1 OS=Bacillus phage SPP1 PE=1 SV=1 

MPETPIMGQDVKYLFQSIDAATGSAPLFPAYQTDGSVSGERELFDEQTKNGRILGPGSVAD

SGEVTYYGKRGDAGQKAIEDAYQNGKQIKFWRVDTVKNENDKYDAQFGFAYIESREYSD

GVEGAVEISISLQVIGELKNGEIDTLPEEIVNVSKGGYDFQQPGQTTGEAPGTVPAP 

>sp|P03780|GP12_BPT7 Inhibitor of dGTPase OS=Enterobacteria phage T7 GN=1.2 PE=1 SV=1 

MGRLYSGNLAAFKAATNKLFQLDLAVIYDDWYDAYTRKDCIRLRIEDRSGNLIDTSTFYH

HDEDVLFNMCTDWLNHMYDQLKDWK 

>sp|P03724|GP14_BPT7 Internal virion protein gp14 OS=Enterobacteria phage T7 GN=14 PE=1 

SV=1 

MCWAAAIPIAISGAQAISGQNAQAKMIAAQTAAGRRQAMEIMRQTNIQNADLSLQARSKL

EEASAELTSQNMQKVQAIGSIRAAIGESMLEGSSMDRIKRVTEGQFIREANMVTENYRRD

YQAIFAQQLGGTQSAASQIDEIYKSEQKQKSKLQMVLDPLAIMGSSAASAYASGAFDSKST



TKAPIVAAKGTKTGR 

>sp|P03725|GP15_BPT7 Internal virion protein gp15 OS=Enterobacteria phage T7 GN=15 PE=1 

SV=1 

MSKIESALQAAQPGLSRLRGGAGGMGYRAATTQAEQPRSSLLDTIGRFAKAGADMYTAK

EQRARDLADERSNEIIRKLTPEQRREALNNGTLLYQDDPYAMEALRVKTGRNAAYLVDDD

VMQKIKEGVFRTREEMEEYRHSRLQEGAKVYAEQFGIDPEDVDYQRGFNGDITERNISLY

GAHDNFLSQQAQKGAIMNSRVELNGVLQDPDMLRRPDSADFFEKYIDNGLVTGAIPSDA

QATQLISQAFSDASSRAGGADFLMRVGDKKVTLNGATTTYRELIGEEQWNALMVTAQRS

QFETDAKLNEQYRLKINSALNQEDPRTAWEMLQGIKAELDKVQPDEQMTPQREWLISAQ

EQVQNQMNAWTKAQAKALDDSMKSMNKLDVIDKQFQKRINGEWVSTDFKDMPVNENT

GEFKHSDMVNYANKKLAEIDSMDIPDGAKDAMKLKYLQADSKDGAFRTAIGTMVTDAG

QEWSAAVINGKLPERTPAMDALRRIRNADPQLIAALYPDQAELFLTMDMMDKQGIDPQVI

LDADRLTVKRSKEQRFEDDKAFESALNASKAPEIARMPASLRESARKIYDSVKYRSGNES

MAMEQMTKFLKESTYTFTGDDVDGDTVGVIPKNMMQVNSDPKSWEQGRDILEEARKGII

ASNPWITNKQLTMYSQGDSIYLMDTTGQVRVRYDKELLSKVWSENQKKLEEKAREKALA

DVNKRAPIVAATKAREAAAKRVREKRKQTPKFIYGRKE 

>sp|Q01259|GPF_BPMU Putative capsid assembly protein F OS=Enterobacteria phage Mu GN=F 

PE=2 SV=2 

MPQQTIDLAYAARLPPKEAVAYFRAKGYNITWNWYEQLADAHARAFTVAKATRMDVLTT

IREEVERAVSEGITREEFTRTLAPRLQKLGWWGKQIIVDAEGNAKEIELGSPRRLATIYNVN

TRTAYGAGRYAQMMNTADLYPYWQYVAVMDGRTRPEHARLHNMVFQYDDIFWQTHYPP

NGWNCRCRVRALSAARMKELGLQVSYGASFMNTREVDAGTDESTGEIFRTSSTTFDNGR

VKMTPDVGWSYNPGSAAFGTDQALIRKLVEVRDAQLREQVVQTLNNSRERQLAFSLWL

KRLAGSRQTGHEIRALGFMTGSVAEAVYQRTGNMPARLLVMNGKSLATTADAALKPEDL

QRLPSLMAKPQAVLWDRENHQLLYVVATRDGTARIVVRTSQTVGRQNDRADVLVSISRVS

AQSLEAAIADGMIDVLEGHVEVNK 

>sp|Q38278|GP19_BPLC2 Gene product 19 OS=Lactococcus phage c2 GN=e19 PE=1 SV=1 

MINLQNKKLDIKEFLQELGFTVSLDYEREPMGVMFAEIHPIVSQVSNNSAIYQSFRTLEIEL

MVICTEETENSLYRAVQLLSDEHYIYANTITDNTNIIKLRGNYYD 

>sp|P03735|GT_LAMBD Tail assembly protein GT OS=Enterobacteria phage lambda GN=T 

PE=1 SV=2 

MFLKTESFEHNGVTVTLSELSALQRIEHLALMKRQAEQAESDSNRKFTVEDAIRTGAFLVA

MSLWHNHPQKTQMPSMNEAVKQIEQEVLTTWPTEAISHAENVVYRLSGMYEFVVNNAPE

QTEDAGPAEPVSAGKVFDGELSFALKLAREMGRPDWRAMLAGMSSTEYADWHRFYSTH

YFHDVLLDMHFSGLTYTVLSLFFSDPDMHPLDFSLLNRREADEEPEDDVLMQKAAGLAG

GVRFGPDGNEVIPASPDVADMTEDDVMLMTVSEGIAGGVRYG 

>sp|P03644|G_BPG4 Major spike protein G OS=Enterobacteria phage G4 GN=G PE=1 SV=1 

MFQKFISKHNAPINSTQLAATKTPAVAAPVLSVPNLSRSTILINATTTAVTTHSGLCHVVRID

ETNPTNHHALSIAGSLSNVPADMIAFAIRFEVADGVVPTAVPALYDVYPIETFNNGKAISFK

DAVTIDSHPRTVGNDVYAGIMLWSNAWTASTISGVLSVNQVNREATVLQPLK 

>sp|P31281|G_BPAL3 Major spike protein G OS=Enterobacteria phage alpha3 GN=G PE=1 

SV=1 

MYQNFVTKHDTAIQTSRFSVTGNVIPAAPTGNIPVINGGSITAERAVVNLYANMNVSTSSD

GSFIVAMKVDTSPTDPNCVISAGVNLSFAGTSYPIVGIVRFESASEQPTSIAGSEVEHYPIEM



SVGSGGVCSARDCATVDIHPRTSGNNVFVGVICSSAKWTSGRVIGTIATTQVIHEYQVLQP

LK 

>sp|P18056|HOC_BPT4 Highly immunogenic outer capsid protein OS=Enterobacteria phage T4 

GN=hoc PE=1 SV=1 

MTFTVDITPKTPTGVIDETKQFTATPSGQTGGGTITYAWSVDNVPQDGAEATFSYVLKGPA

GQKTIKVVATNTLSEGGPETAEATTTITVKNKTQTTTLAVTPASPAAGVIGTPVQFTAALAS

QPDGASATYQWYVDDSQVGGETNSTFSYTPTTSGVKRIKCVAQVTATDYDALSVTSNEVS

LTVNKKTMNPQVTLTPPSINVQQDASATFTANVTGAPEEAQITYSWKKDSSPVEGSTNVY

TVDTSSVGSQTIEVTATVTAADYNPVTVTKTGNVTVTAKVAPEPEGELPYVHPLPHRSSAY

IWCGWWVMDEIQKMTEEGKDWKTDDPDSKYYLHRYTLQKMMKDYPEVDVQESRNGY

IIHKTALETGIIYTYP 

>sp|Q7Y2C1|HOLIN_BPKMV Pinholin OS=Enterobacteria phage phiKMV GN=44 PE=1 SV=1 

MMLDTATEAGKGTLAVTGVGIAVYSPYEIASLCAAVLTALYVGAQLITLLPKMLDSIAELR

RRFKK 

>sp|P09962|HOLIN_BPP22 Holin OS=Enterobacteria phage P22 GN=13 PE=1 SV=1 

MKKMPEKHDLLTAMMAAKEQGIGAILAFAMAYLRGRYNGGAFKKTLIDATMCAIIAWFI

RDLLVFAGLSSNLAYIASVFIGYIGTDSIGSLIKRFAAKKAGVDDANQQ 

>sp|Q6R6U4|HOLIN_BPT5 Holin OS=Escherichia phage T5 GN=C1 PE=2 SV=1 

MVLVRGGYKLEKFLQLLTVLLQEAKDPASLLKRLLTILVAVIIFLFVSNTSEVMSFLKTFSTS

AVLQDVQTQRIDNFPNVAREKSMVLFSQTGADAVFVVKYKPDAINDYSNIIAWESNAQLD

RADLADKAVNKTSELYRRHLEGFNYASDLTVKVNKYMGKNIPSFKNVIFNYIYTCPYFNL

NNIYAGYIGIAWRDKPVDIADSEQFKEYLTKLCSPQQRSLGRSI 

>sp|P51773|HOLIN_BPP2 Holin OS=Enterobacteria phage P2 GN=Y PE=1 SV=1 

MTAEEKSVLSLFMIGVLIVVGKVLAGGEPITPRLFIGRMLLGGFVSMVAGVVLVQFPDLSL

PAVCGIGSMLGIAGYQVIEIAIQRRFKGRGKQ 

>sp|P06808|HOLIN_BPT4 Holin OS=Enterobacteria phage T4 GN=t PE=1 SV=1 

MAAPRISFSPSDILFGVLDRLFKDNATGKVLASRVAVVILLFIMAIVWYRGDSFFEYYKQSK

YETYSEIIEKERTARFESVALEQLQIVHISSEADFSAVYSFRPKNLNYFVDIIAYEGKLPSTISE

KSLGGYPVDKTMDEYTVHLNGRHYYSNSKFAFLPTKKPTPEINYMYSCPYFNLDNIYAGT

ITMYWYRNDHISNDRLESICAQAARILGRAK 

>sp|P03646|H_BPPHS Minor spike protein H OS=Enterobacteria phage phiX174 (Isolate Sanger) 

GN=H PE=1 SV=1 

MFGAIAGGIASALAGGAMSKLFGGGQKAASGGIQGDVLATDNNTVGMGDAGIKSAIQGS

NVPNPDEAAPSFVSGAMAKAGKGLLEGTLQAGTSAVSDKLLDLVGLGGKSAADKGKDT

RDYLAAAFPELNAWERAGADASSAGMVDAGFENQKELTKMQLDNQKEIAEMQNETQKE

IAGIQSATSRQNTKDQVYAQNEMLAYQQKESTARVASIMENTNLSKQQQVSEIMRQMLTQ

AQTAGQYFTNDQIKEMTRKVSAEVDLVHQQTQNQRYGSSHIGATAKDISNVVTDAASGV

VDIFHGIDKAVADTWNNFWKDGKADGIGSNLSRK 

>sp|P19193|H_BPCHP Minor spike protein H OS=Chlamydia phage 1 GN=ORF2 PE=1 SV=2 

MSFAENVGRFIGNSVNSVGSVIGDGLKGFNSTQSISSAKQANLLNNLPLPSLDNVLNIGMF

GGLASGLLSYRAAKKQNKVMQDIANRQMAFQERMSSTAVRRHVEDLKKAGLNPLLALG

GSASTPQGAFYSPVNPMESGLNSAISVADKVFDYQRLAHADFQGRLNSAMSVVQLASAV

QDYKRNYGKFGEVAYWFDRYAGKLLPAMLFYLFRKHPVGRAVSAANSGYAVAKGAKGV

NFKFSNMSSTAVQRHNSRYNVSKGWRR 



>sp|P03719|IPI2_BPT4 Internal protein II OS=Enterobacteria phage T4 GN=ipi2 PE=1 SV=2 

MKTYQEFIAEARVGAGKLEAAVNKKAHSFHDLPDKDRKKLVSLYIDRERILALPGANEGK

QAKPLNAVEKKIDNFASKFGMSMDDLQQAAIEAAKAIKDK 

>sp|P69592|J_BPPHS DNA-binding protein J OS=Enterobacteria phage phiX174 (Isolate Sanger) 

GN=J PE=1 SV=2 

MSKGKKRSGARPGRPQPLRGTKGKRKGARLWYVGGQQF 

>sp|P03785|ITAS_BPT7 Inhibitor of toxin/antitoxin system OS=Enterobacteria phage T7 GN=4.5 

PE=1 SV=1 

MSNVAETIRLSDTADQWNRRVHINVRNGKATMVYRWKDSKSSKNHTQRMTLTDEQALR

LVNALTKAAVTAIHEAGRVNEAMAILDKIDN 

>sp|P03046|KIL_BPMU Protein kil OS=Enterobacteria phage Mu GN=kil PE=2 SV=3 

MARNIKMATDAQNWLQARGSHVNESYLGVARPILEITYPPVELVKNAVRIMEHKSGVARS

VWTARLNGCQIIWR 

>sp|Q856K7|KU_BPMCO Protein Ku OS=Mycobacterium phage Corndog GN=87 PE=1 SV=1 

MRSVGNVDLTIGLVTVPVKMVGVSESHDRKASMYHPHEDGNFGKIKMPKLCEDCGEVV

PTADIAKGFEEGGDIVILTADELASIAAATGAALEVPQFVKAEQINPMLFANENIYRLVPDP

KRGRQAATTYLMVRHILVSQELVGVVQYTRWGRNRLGVLDVEPSDDGGVLVIRNMMWA

DELRSTEGIVPTNVTEDDIDPRLLPVMASVVESMTGDWDPTAYTDRYTEQLSEAITAKAQ

GDEIATVASESGKAIDDVSDLLAKLEASIQKKAPAKKATARRKKTA 

>sp|Q853W0|KU_BPMOM Protein Ku OS=Mycobacterium phage Omega GN=206 PE=1 SV=1 

MRAVWTGAVNFGLVNVPVKMYAATEEHDLKGHLAHVQDGGRIRYHKVCETCGEQVHTA

DLGKVFEVDGQTALLTDEDLAELPSENNKVIDVVEFVPAGEVDPILLDKPYYLNAEGSVR

PYALLARTLSDADKVAIVRVTLRSKEHLAVLRVTGKNEVLTLQTLRWPDEVREPDFPKLDN

KPELSEAELKVAAMLVDELSAPFNPDKHQDTYKVELRALVESKLEPVEVPEDVSGLLAKL

EASVKPKQAKPDIRTWAKAQGFKISARGRIPKDIVDKYEGAMA 

>sp|Q38162|LLP_BPT5 Lytic conversion lipoprotein OS=Escherichia phage T5 GN=llp PE=1 

SV=1 

MKKLFLAMAVVLLSACSTFGPKDIKCEAYYMQDHVKYKANVFDRKGDMFLVSPIMAYG

SFWAPVSYFTEGNTCEGVF 

>sp|P22915|MOTA_BPT4 Middle transcription regulatory protein motA OS=Enterobacteria phage 

T4 GN=motA PE=1 SV=1 

MSKVTYIIKASNDVLNEKTATILITIAKKDFITAAEVREVHPDLGNAVVNSNIGVLIKKGLV

EKSGDGLIITGEAQDIISNAATLYAQENAPELLKKRATRKAREITSDMEEDKDLMLKLLDK

NGFVLKKVEIYRSNYLAILEKRTNGIRNFEINNNGNMRIFGYKMMEHHIQKFTDIGMSCKI

AKNGNVYLDIKRSAENIEAVITVASEL 

>sp|P23848|MOR_BPMU Middle operon regulator OS=Enterobacteria phage Mu GN=mor PE=1 

SV=1 

MTEDLFGDLQDDTILAHLDNPAEDTSRFPALLAELNDLLRGELSRLGVDPAHSLEIVVAIC

KHLGGGQVYIPRGQALDSLIRDLRIWNDFNGRNVSELTTRYGVTFNTVYKAIRRMRRLKY

RQYQPSLL 

>sp|P15556|NDD_BPT4 Nucleoid disruption protein OS=Enterobacteria phage T4 GN=ndd PE=1 

SV=2 

MKYMTVTDLNDAGATVIGTIKGGEWFLGTPHKDILSKPGFYFLVSKLGGPFSNPCVSARF

YVGNQRSKQGFSAVLSHIRQRRSQLARTIANNNVPYTVFYLPASKMKPLTTGFGKGQLAL



AFTRNHHSEYQTLEEMNRMLADNFKFVLQAY 

>sp|Q6WHG9|NEEDL_BPKVM Protein Gp5 OS=Vibrio phage KVP40 (isolate Vibrio 

parahaemolyticus/Japan/Matsuzaki/1991) GN=5 PE=1 SV=1 

MFMGLDGFEWWTGVVEDRTTDPLKLGRIKVRMIGLHPDKKSSEQGIRTEELLWVHPMQS

LDNAAMNGIGNAPIGVVEGTWVFGFFRDKLRQDAVAMGVLPGIPEDLPNGSVGFNDPNE

KYPLADKLNEPDTNRLARNDVDPDVYDESQSQTAFDNGEAPYVYRPHPIIASKRAAEEKE

IPLAGYNAEGPKYDEKGTPYAAQYPYNHVRESESGHIHEIDDTEGAERLHTYHRTGTFEEI

HPDGSRVTKIIGDDFEIVHKNQNVYIKGNLNITVVGDATFYCQQNVTQQIDGDLKQHVKG

NVDQHVEMNVTQTVDKDVTQVVHQNVTQTVDMNVTQTVHQNVTQTVDGDVNQTVGG

NVQSNVTGDYTQNISGNYTITVGGSMSESVSSSYTRSAASISDDGGGATLNLAGSAALDG

TTVSLG 

>sp|P35837|NEEDL_BPP22 Tail needle protein gp26 OS=Enterobacteria phage P22 GN=26 PE=1 

SV=2 

MADPSLNNPVVIQATRLDASILPRNVFSKSYLLYVIAQGTDVGAIAGKANEAGQGAYDAQ

VKNDEQDVELADHEARIKQLRIDVDDHESRITANTKAITALNVRVTTAEGEIASLQTNVSA

LDGRVTTAENNISALQADYVSKTATTSQSLASPLNVTTSYSVGGKKVLGARQTGWTAATG

TANKGVFDADLTFAVSDTYTQSEIQAIANALITERRRTKALEDALRAHGLID 

>sp|P11110|NECK1_BPT4 Neck protein gp13 OS=Enterobacteria phage T4 GN=13 PE=1 SV=1 

MSGYNPQNPKELKDVILRRLGAPIINVELTPDQIYDCIQRALELYGEYHFDGLNKGFHVFY

VGDDEERYKTGVFDLRGSNVFAVTRILRTNIGSITSMDGNATYPWFTDFLLGMAGINGGM

GTSCNRFYGPNAFGADLGYFTQLTSYMGMMQDMLSPIPDFWFNSANEQLKVMGNFQKY

DLIIVESWTKSYIDTNKMVGNTVGYGTVGPQDSWSLSERYNNPDHNLVGRVVGQDPNVK

QGAYNNRWVKDYATALAKELNGQILARHQGMMLPGGVTIDGQRLIEEARLEKEALREEL

YLLDPPFGILVG 

>sp|P06020|NER_BPMU Negative regulator of transcription OS=Enterobacteria phage Mu 

GN=ner PE=1 SV=3 

MCSNEKARDWHRADVIAGLKKRKLSLSALSRQFGYAPTTLANALERHWPKGEQIIANAL

ETKPEVIWPSRYQAGE 

>sp|P11111|NECK2_BPT4 Neck protein gp14 OS=Enterobacteria phage T4 GN=14 PE=1 SV=1 

MATYDKNLFAKLENRTGYSQTNETEILNPYVNFNHYKNSQILADVLVAESIQMRGVECYY

VPREYVSPDLIFGEDLKNKFTKAWKFAAYLNSFEGYEGAKSFFSNFGMQVQDEVTLSINP

NLFKHQVNGKEPKEGDLIYFPMDNSLFEINWVEPYDPFYQLGQNAIRKITAGKFIYSGEEI

NPVLQKNEGINIPEFSELELNAVRNLNGIHDINIDQYAEVDQINSEAKEYVEPYVVVNNRG

KSFESSPFDNDFMD 

>sp|P03775|OCR_BPT7 Overcome classical restriction gp0.3 OS=Enterobacteria phage T7 

GN=0.3 PE=1 SV=1 

MAMSNMTYNNVFDHAYEMLKENIRYDDIRDTDDLHDAIHMAADNAVPHYYADIFSVMA

SEGIDLEFEDSGLMPDTKDVIRILQARIYEQLTIDLWEDAEDLLNEYLEEVEEYEEDEE 

>sp|P11126|P1_BPPH6 Major inner protein P1 OS=Pseudomonas phage phi6 GN=P1 PE=1 SV=1 

MFNLKVKDLNGSARGLTQAFAIGELKNQLSVGALQLPLQFTRTFSASMTSELLWEVGKGN

IDPVMYARLFFQYAQAGGALSVDELVNQFTEYHQSTACNPEIWRKLTAYITGSSNRAIKAD

AVGKVPPTAILEQLRTLAPSEHELFHHITTDFVCHVLSPLGFILPDAAYVYRVGRTATYPNFY

ALVDCVRASDLRRMLTALSSVDSKMLQATFKAKGALAPALISQHLANAATTAFERSRGNF

DANAVVSSVLTILGRLWSPSTPKELDPSARLRNTNGIDQLRSNLALFIAYQDMVKQRGRAE



VIFSDEELSSTIIPWFIEAMSEVSPFKLRPINETTSYIGQTSAIDHMGQPSHVVVYEDWQFAK

EITAFTPVKLANNSNQRFLDVEPGISDRMSATLAPIGNTFAVSAFVKNRTAVYEAVSQRGTV

NSNGAEMTLGFPSVVERDYALDRDPMVAIAALRTGIVDESLEARASNDLKRSMFNYYAAV

MHYAVAHNPEVVVSEHQGVAAEQGSLYLVWNVRTELRIPVGYNAIEGGSIRTPEPLEAIAY

NKPIQPSEVLQAKVLDLANHTTSIHIWPWHEASTEFAYEDAYSVTIRNKRYTAEVKEFELL

GLGQRRERVRILKPTVAHAIIQMWYSWFVEDDRTLAAARRTSRDDAEKLAIDGRRMQNA

VTLLRKIEMIGTTGIGASAVHLAQSRIVDQMAGRGLIDDSSDLHVGINRHRIRIWAGLAVL

QMMGLLSRSEAEALTKVLGDSNALGMVVATTDIDPSL 

>sp|Q6QGH9|OBP_BPT5 Putative replication origin binding protein OS=Escherichia phage T5 

GN=obp PE=1 SV=1 

MFSILQGHAGFSRDLATGIWREIKAEDYTFAKRFSKEHPEGKPASMPFKFDVIEEHDPQSL

AEMLPLMRRLTSDPHIVAVRGRCLAPKNNVRRKKGNFNVSNPSNIIAMDVDGILDTGGYD

KFNLVGMARHIIKMLNSISEDMFPLDAGFIAHASSSAGLKPGIRMHLMLESNVKVTQGQL

KFLFTSINDSSKQKFGFDIADLAYYSSVQLHYFADPLFSDGIVDPFKAESKPRLVYVKGSKV

NLPNNLVDYETTRGEFKEEFYSLLDQIKGKKIASDKVEETISELEEADDGVYLRIIPKLYHR

ALEDGVDFAWLEREIKPALSEYIATKDNSRNIQDYFNNGRKQALKAFVNNSKREIPLNLKG

VPLKKLEVDSPPEVPYLKINIVPPKGHITFVKASLGTGKTTAVTKWLDAGVLPGNFLAVTN

TRALVSSNAKKFSAGQYDKSVDMLNFKRGAIDRMSTTIHSLHKFKSFIGQIDTIFIDECDAV

MNDLLFAPVVKQRRECIQVLRDILMTAKTVILSDGDISAETIEAYGSLIDFDKPVAFYNHHR

KMLSKAHAYEFPDESSIWVALQTSLEMGEKSILVSDCGPDELNEKGMALRRNTGALVKEI

HSNSTSDVDIRRILDYTTNELIDQQIDCLLCSPSVTSGVDFNYFDNVFVITRTSNQAPNMRF

QAIRRDRGAQNIYYFIDKSTSGFSAGSEQYNIDEGWLELAQQLYARRRELESRNYTSTLRY

YLLDQGATIDIFSESWGTIEGAGKEYTEERIKAILHSTPDYCAPRHADAYEAKLLLVRYYH

LESIKDVTVEHVEQYIKDKPNDRAAFFHKMHEMFWEDIKKCSNVTIKPFIEALKGKKKDF

FLKTGQSANPKYARMYLGMMGIGKDMNTENIVDWYRTYCKIECMPIPFKFMTEEERAM

AEEVMSELGATNEDA 

>sp|P22536|P5_BPPRD Spike protein P5 OS=Enterobacteria phage PRD1 GN=V PE=1 SV=2 

MANQQIGGSTVTYNGAIPMGGPVAINSVIEIAGTEVLVDLKLDYATGKISGVQTLYIDLRDF

LGDVTVTMPDTGQRITARAGTQGYYPVLSTNLMKFIVSATIDGKFPMNFINFPIALGVWPS

GIKGDKGDPGAPGPAGGTVVVEDSGASFGESLLDTTSEPGKILVKRISGGSGITVTDYGDQ

VEIEASGGGGGGGGVTDALSLMYSTSTGGPASIAANALTDFDLSGALTVNSVGTGLTKSA

AGIQLAAGKSGLYQITMTVKNNTVTTGNYLLRVKYGSSDFVVACPASSLTAGGTISLLIYC

NVLGVPSLDVLKFSLCNDGAALSNYIINITAAKIN 

>sp|P11129|P3_BPPH6 Spike protein P3 OS=Pseudomonas phage phi6 GN=P3 PE=1 SV=1 

MRYQGINEWLGGAKKLTTANGEIGAIYLSAAPPTDAARADAKAVDFTAGWPSAIVDCAD

ATRAKQNYLWVGDNVVHIGAKHVPLLDLWGGTGDAWQQFVGYACPMLDLCRAWGLGY

ASASVTTGSLQGYQPSAFLDVEQQQFAKDNLNLYGDNCLDLATSSSAQRAFLEQCMGCA

LPEDCIFGWYVKMDWEGSAVADAYAAIRVQGFATVMAPWQSVGGAGYVYARVPQKGA

WMGVNLLAYVHGTSGQPAYGIPMTLSGFTGNMGQVASKWLMLPLLMIVDPHVVQILAA

LGVKRGTKSDPRTTDVYADPKVPASRISGPMINGTVAPPATIPATIPVPLAPLGGAGGPGAQ

GFQVYPVFTWGLPEFMTDVTIEGTVTADSNGLHVVDDVRNYVWNGTALAAIEQVNAAD

GRVTLTDSERAQLASLTVRTASLRQQLSVGADPLSKTSIWRRAQKADYDLLSQQIIEADTV

KNLPAVTFAQANKAAGGQSETLWHQMYRVNDIAGDQVTAIQITGTMATGIRWSATAGGL

VVDADEQDAVIAISSGKPVKNSSDLPTADAVNYLFGITADDMPGIVSSQKEMNSEFEEGFL



QKARLWNPRKLVENVQNAYFLMVYARDRKQFHSLVASSLAMAKLGVSTRACKESYGC 

>sp|P27378|P2_BPPRD Adsorption protein P2 OS=Enterobacteria phage PRD1 GN=II PE=1 

SV=3 

MANFNVPKLGVFPVAAVFDIDNVPEDSSATGSRWLPSIYQGGNYWGGGPQALHAQVSNF

DSSNRLPYNPRTENNPAGNCAFAFNPFGQYISNISSAQSVHRRIYGIDLNDEPLFSPNAASIT

NGGNPTMSQDTGYHNIGPINTAYKAEIFRPVNPLPMSDTAPDPETLEPGQTEPLIKSDGVYS

NSGIASFIFDRPVTEPNPNWPPLPPPVIPIIYPTPALGIGAAAAYGFGYQVTVYRWEEIPVEFI

ADPETCPAQPTTDKVIIRTTDLNPEGSPCAYEAGIILVRQTSNPMNAVAGRLVPYVEDIAVDI

FLTGKFFTLNPPLRITNNYFADDEVKENTVTIGNYTTTLSSAYYAVYKTDGYGGATCFIASG

GAGISALVQLQDNSVLDVLYYSLPLSLGGSKAAIDEWVANNCGLFPMSGGLDKTTLLEIPR

RQLEAINPQDGPGQYDLFILDDSGAYASFSSFIGYPEAAYYVAGAATFMDVENPDEIIFILRN

GAGWYACEIGDALKIADDEFDSVDYFAYRGGVMFIGSARYTEGGDPLPIKYRAIIPGLPRG

RLPRVVLEYQAVGMSFIPCQTHCLGKGGIISKV 

>sp|P11123|P7_BPPH6 Assembly protein P7 OS=Pseudomonas phage phi6 GN=P7 PE=1 SV=1 

MTLYLVPPLDSADKELPALASKAGVTLLEIEFLHELWPHLSGGQIVIAALNANNLAILNRH

MSTLLVELPVAVMAVPGASYRSDWNMIAHALPSEDWITLSNKMLKSGLLANDTVQGEKR

SGAEPLSPNVYTDALSRLGIATAHAIPVEPEQPFDVDEVSA 

>sp|Q06253|PHD_BPP1 Antitoxin phd OS=Enterobacteria phage P1 GN=phd PE=1 SV=1 

MQSINFRTARGNLSEVLNNVEAGEEVEITRRGREPAVIVSKATFEAYKKAALDAEFASLFD

TLDSTNKELVNR 

>sp|P27379|PKG6_BPPRD Packaging efficiency factor P6 OS=Enterobacteria phage PRD1 

GN=VI PE=1 SV=1 

MDTEEIKEEMQEAAEAAIENAVETAELETAAIKAEGAAAAAEQSAEQAAVMAATLAASV

EANAAQQIAEHSEQVQTQEEKISWLENQVMAMASNLQMMQEAVTALTVSQSLTPEPSPVP

AVEVEAMPEAVTVEILPESAGDQQEAEPVPSVGDQQETAPRKRFRAI 

>sp|P27388|PKG22_BPPRD Packaging protein P22 OS=Enterobacteria phage PRD1 GN=XXII 

PE=1 SV=1 

MQLITDMAEWSSKPFRPDMSLTGWLAFVGLIIVAIILWQQIIRFIIE 

>sp|P27387|PKG20_BPPRD Packaging protein P20 OS=Enterobacteria phage PRD1 GN=XX 

PE=1 SV=1 

MVNWELLKNPINWLIVILMLTIAGMAATLVCNHFGKNAVTSE 

>sp|P26744|PORTL_BPP22 Portal protein OS=Enterobacteria phage P22 GN=1 PE=1 SV=2 

MADNENRLESILSRFDADWTASDEARREAKNDLFFSRVSQWDDWLSQYTTLQYRGQFD

VVRPVVRKLVSEMRQNPIDVLYRPKDGARPDAADVLMGMYRTDMRHNTAKIAVNIAVRE

QIEAGVGAWRLVTDYEDQSPTSNNQVIRREPIHSACSHVIWDSNSKLMDKSDARHCTVIH

SMSQNGWEDFAEKYDLDADDIPSFQNPNDWVFPWLTQDTIQIAEFYEVVEKKETAFIYQD

PVTGEPVSYFKRDIKDVIDDLADSGFIKIAERQIKRRRVYKSIITCTAVLKDKQLIAGEHIPIV

PVFGEWGFVEDKEVYEGVVRLTKDGQRLRNMIMSFNADIVARTPKKKPFFWPEQIAGFEH

MYDGNDDYPYYLLNRTDENSGDLPTQPLAYYENPEVPQANAYMLEAATSAVKEVATLGV

DTEAVNGGQVAFDTVNQLNMRADLETYVFQDNLATAMRRDGEIYQSIVNDIYDVPRNVTI

TLEDGSEKDVQLMAEVVDLATGEKQVLNDIRGRYECYTDVGPSFQSMKQQNRAEILELL

GKTPQGTPEYQLLLLQYFTLLDGKGVEMMRDYANKQLIQMGVKKPETPEEQQWLVEAQ

QAKQGQQDPAMVQAQGVLLQGQAELAKAQNQTLSLQIDAAKVEAQNQLNAARIAEIFN

NMDLSKQSEFREFLKTVASFQQDRSEDARANAELLLKGDEQTHKQRMDIANILQSQRQN



QPSGSVAETPQ 

>sp|P03728|PORTL_BPT7 Portal protein OS=Enterobacteria phage T7 GN=8 PE=1 SV=1 

MAEKRTGLAEDGAKSVYERLKNDRAPYETRAQNCAQYTIPSLFPKDSDNASTDYQTPWQ

AVGARGLNNLASKLMLALFPMQTWMRLTISEYEAKQLLSDPDGLAKVDEGLSMVERIIM

NYIESNSYRVTLFEALKQLVVAGNVLLYLPEPEGSNYNPMKLYRLSSYVVQRDAFGNVLQ

MVTRDQIAFGALPEDIRKAVEGQGGEKKADETIDVYTHIYLDEDSGEYLRYEEVEGMEVQ

GSDGTYPKEACPYIPIRMVRLDGESYGRSYIEEYLGDLRSLENLQEAIVKMSMISSKVIGLV

NPAGITQPRRLTKAQTGDFVTGRPEDISFLQLEKQADFTVAKAVSDAIEARLSFAFMLNSAV

QRTGERVTAEEIRYVASELEDTLGGVYSILSQELQLPLVRVLLKQLQATQQIPELPKEAVEPT

ISTGLEAIGRGQDLDKLERCVTAWAALAPMRDDPDINLAMIKLRIANAIGIDTSGILLTEEQ

KQQKMAQQSMQMGMDNGAAALAQGMAAQATASPEAMAAAADSVGLQPGI 

>sp|P25480|PORTL_BPP2 Probable portal protein OS=Enterobacteria phage P2 GN=Q PE=1 

SV=1 

MSKKKGKTPQPAAKTMTASGPKMEAFTFGEPVPVLDRRDILDYVECISNGRWYEPPVSFT

GLAKSLRAAVHHSSPIYVKRNILASTFIPHPWLSQQDFSRFVLDFLVFGNAFLEKRYSTTGK

VIRLETSPAKYTRRGVEEDVYWWVPSFNEPTAFAPGSVFHLLEPDINQELYGLPEYLSALN

SAWLNESATLFRRKYYENGAHAGYIMYVTDAVQDRNDIEMLRENMVKSKGRNNFKNLF

LYAPQGKADGIKIIPLSEVATKDDFFNIKKASAADLLDAHRIPFQLMGGKPENVGSLGDIEK

VAKVFVRNELIPLQDRIREINGWLGQEVIRFKNYSLDTDND 

>sp|P04332|PORTL_BPPH2 Portal protein OS=Bacillus phage phi29 GN=10 PE=1 SV=1 

MARKRSNTYRSINEIQRQKRNRWFIHYLNYLQSLAYQLFEWENLPPTINPSFLEKSIHQFG

YVGFYKDPVISYIACNGALSGQRDVYNQATVFRAASPVYQKEFKLYNYRDMKEEDMGV

VIYNNDMAFPTTPTLELFAAELAELKEIISVNQNAQKTPVLIRANDNNQLSLKQVYNQYE

GNAPVIFAHEALDSDSIEVFKTDAPYVVDKLNAQKNAVWNEMMTFLGIKNANLEKKERM

VTDEVSSNDEQIESSGTVFLKSREEACEKINELYGLNVKVKFRYDIVEQMRRELQQIENVS

RGTSDGETNE 

>sp|P13334|PORTL_BPT4 Portal protein gp20 OS=Enterobacteria phage T4 GN=20 PE=1 SV=2 

MKFNVLSLFAPWAKMDERNFKDQEKEDLVSITAPKLDDGAREFEVSSNEAASPYNAAFQT

IFGSYEPGMKTTRELIDTYRNLMNNYEVDNAVSEIVSDAIVYEDDTEVVALNLDKSKFSPK

IKNMMLDEFSDVLNHLSFQRKGSDHFRRWYVDSRIFFHKIIDPKRPKEGIKELRRLDPRQV

QYVREIITETEAGTKIVKGYKEYFIYDTAHESYACDGRMYEAGTKIKIPKAAVVYAHSGLV

DCCGKNIIGYLHRAVKPANQLKLLEDAVVIYRITRAPDRRVWYVDTGNMPARKAAEHMQ

HVMNTMKNRVVYDASTGKIKNQQHNMSMTEDYWLQRRDGKAVTEVDTLPGADNTGN

MEDIRWFRQALYMALRVPLSRIPQDQQGGVMFDSGTSITRDELTFAKFIRELQHKFEEVFL

DPLKTNLLLKGIITEDEWNDEINNIKIEFHRDSYFAELKEAEILERRINMLTMAEPFIGKYIS

HRTAMKDILQMTDEEIEQEAKQIEEESKEARFQDPDQEQEDF 

>sp|Q6QGD5|PORTL_BPT5 Portal protein OS=Escherichia phage T5 GN=ORF141 PE=1 SV=1 

MGFKSWITEKLNPGQRIIRDMEPVSHRTNRKPFTTGQAYSKIEILNRTANMVIDSAAECSYT

VGDKYNIVTYANGVKTKTLDTLLNVRPNPFMDISTFRRLVVTDLLFEGCAYIYWDGTSLY

HVPAALMQVEADANKFIKKFIFNNQINYRVDEIIFIKDNSYVCGTNSQISGQSRVATVIDSLE

KRSKMLNFKEKFLDNGTVIGLILETDEILNKKLRERKQEELQLDYNPSTGQSSVLILDGGM

KAKPYSQISSFKDLDFKEDIEGFNKSICLAFGVPQVLLDGGNNANIRPNIELFYYMTIIPML

NKLTSSLTFFFGYKITPNTKEVAALTPDKEAEAKHLTSLVNNGIITGNEARSELNLEPLDDE

QMNKIRIPANVAGSATGVSGQEGGRPKGSTEGD 



>sp|P03710|PORTL_LAMBD Portal protein B OS=Enterobacteria phage lambda GN=B PE=1 

SV=1 

MKTPTIPTLLGPDGMTSLREYAGYHGGGSGFGGQLRSWNPPSESVDAALLPNFTRGNAR

ADDLVRNNGYAANAIQLHQDHIVGSFFRLSHRPSWRYLGIGEEEARAFSREVEAAWKEFA

EDDCCCIDVERKRTFTMMIREGVAMHAFNGELFVQATWDTSSSRLFRTQFRMVSPKRISN

PNNTGDSRNCRAGVQINDSGAALGYYVSEDGYPGWMPQKWTWIPRELPGGRASFIHVFE

PVEDGQTRGANVFYSVMEQMKMLDTLQNTQLQSAIVKAMYAATIESELDTQSAMDFILG

ANSQEQRERLTGWIGEIAAYYAAAPVRLGGAKVPHLMPGDSLNLQTAQDTDNGYSVFEQ

SLLRYIAAGLGVSYEQLSRNYAQMSYSTARASANESWAYFMGRRKFVASRQASQMFLCW

LEEAIVRRVVTLPSKARFSFQEARSAWGNCDWIGSGRMAIDGLKEVQEAVMLIEAGLSTY

EKECAKRGDDYQEIFAQQVRETMERRAAGLKPPAWAAAAFESGLRQSTEEEKSDSRAA 

>sp|P54309|PORTL_BPSPP Portal protein OS=Bacillus phage SPP1 GN=6 PE=1 SV=1 

MADIYPLGKTHTEELNEIIVESAKEIAEPDTTMIQKLIDEHNPEPLLKGVRYYMCENDIEKK

RRTYYDAAGQQLVDDTKTNNRTSHAWHKLFVDQKTQYLVGEPVTFTSDNKTLLEYVNE

LADDDFDDILNETVKNMSNKGIEYWHPFVDEEGEFDYVIFPAEEMIVVYKDNTRRDILFA

LRYYSYKGIMGEETQKAELYTDTHVYYYEKIDGVYQMDYSYGENNPRPHMTKGGQAIG

WGRVPIIPFKNNEEMVSDLKFYKDLIDNYDSITSSTMDSFSDFQQIVYVLKNYDGENPKEF

TANLRYHSVIKVSGDGGVDTLRAEIPVDSAAKELERIQDELYKSAQAVDNSPETIGGGATG

PALENLYALLDLKANMAERKIRAGLRLFFWFFAEYLRNTGKGDFNPDKELTMTFTRTRIQ

NDSEIVQSLVQGVTGGIMSKETAVARNPFVQDPEEELARIEEEMNQYAEMQGNLLDDEGG

DDDLEEDDPNAGAAESGGAGQVS 

>sp|Q9T1W5|PORTL_BPMU Portal protein OS=Enterobacteria phage Mu GN=H PE=1 SV=1 

MGRILDISGQPFDFDDEMQSRSDELAMVMKRTQEHPSSGVTPNRAAQMLRDAERGDLTA

QADLAFDMEEKDTHLFSELSKRRLAIQALEWRIAPARDASAQEKKDADMLNEYLHDAA

WFEDALFDAGDAILKGYSMQEIEWGWLGKMRVPVALHHRDPALFCANPDNLNELRLRD

ASYHGLELQPFGWFMHRAKSRTGYVGTNGLVRTLIWPFIFKNYSVRDFAEFLEIYGLPMR

VGKYPTGSTNREKATLMQAVMDIGRRAGGIIPMGMTLDFQSAADGQSDPFMAMIGWAEK

AISKAILGGTLTTEAGDKGARSLGEVHDEVRREIRNADVGQLARSINRDLIYPLLALNSDS

TIDINRLPGIVFDTSEAGDITALSDAIPKLAAGMRIPVSWIQEKLHIPQPVGDEAVFTIQPVV

PDNGSQKEAALSAEDIPQEDDIDRMGVSPEDWQRSVDPLLKPVIFSVLKDGPEAAMNKA

ASLYPQMDDAELIDMLTRAIFVADIWGRLDAAADH 

>sp|P03037|RANT_BPP22 Antirepressor protein ant OS=Enterobacteria phage P22 GN=ant PE=1 

SV=1 

MNSIAILEAVNTSYVPFNGQHVLTAMVAGVAYVAMKPVVDNIGLSWSSQVQKLLKMKDK

FNYVDIDMVAGDMKKRLMGCIPLKKLNGWLFSINPEKVRADIRDKLIKYQEECFTVLYDY

WTKGKAENPRKKTSVDERTPLRDAVNMLVSKKHLMYPEAYAMIHQRFNVESIEELEASQI

PLAVEYIHRVVLEGEFIGKQEKKTNDLSAKEANSLVWLWDYANRSQALFRELYPAMRQIQ

SNYSGKCYDYGHEFSYIIGIARDVLINHTRDVDINEPDGPTNLSAWMRLKDKELPPSLHRY 

>sp|P03036|RCRO_BP434 Regulatory protein cro OS=Enterobacteria phage 434 GN=CRO PE=1 

SV=1 

MQTLSERLKKRRIALKMTQTELATKAGVKQQSIQLIEAGVTKRPRFLFEIAMALNCDPVW

LQYGTKRGKAA 

>sp|P09964|RCRO_BPP22 Regulatory protein cro OS=Enterobacteria phage P22 GN=cro PE=1 

SV=1 



MYKKDVIDHFGTQRAVAKALGISDAAVSQWKEVIPEKDAYRLEIVTAGALKYQENAYRQ

AA 

>sp|Q9T216|RDF_BPPHC Recombination directionality factor OS=Streptomyces phage phiC31 

GN=3 PE=1 SV=2 

MAKRSIWAGDEDNKPKKRETYADDTVGRFHSGYSETNERGKVVPVALDKWRISTGEQSV

ADAVAQLFGGTPVENEESTSENFIDVFTDRPKVPVIIEADGIHWDMKLWLNGKLKHHCDG

FDFVSHADEEMIGQPCGCPKLFDERKAAAKEYDAPNPAITVTFTLADDPELGRFKFQTGS

WTLFKVLHEAEDDVERVGKGGAVLANLELELVEYTPKRGPMRNKLVSYYKPTITVLKSY

NDAIAD 

>sp|P35926|REF_BPP1 Recombination enhancement function protein OS=Enterobacteria phage 

P1 GN=ref PE=1 SV=1 

MKTIEQKIEQCRKWQKAARERAIARQREKLADPVWRESQYQKMRDTLDRRIAKQKERPP

ASKTRKSAVKIKSRGLKGRTPTAEERRIANALGALPCIACYMHGVISNEVSLHHIAGRTAP

GCHKKQLPLCRWHHQHAAPAEVREKYPWLVPVHADGVVGGKKEFTLLNKSEMELLADA

YEMANIMH 

>sp|P69702|REGA_BPT4 Translation repressor protein OS=Enterobacteria phage T4 GN=regA 

PE=1 SV=1 

MIEITLKKPEDFLKVKETLTRMGIANNKDKVLYQSCHILQKKGLYYIVHFKEMLRMDGRQ

VEMTEEDEVRRDSIAWLLEDWGLIEIVPGQRTFMKDLTNNFRVISFKQKHEWKLVPKYTIG

N 

>sp|P23207|RBP5_BPT5 Receptor-binding protein OS=Escherichia phage T5 GN=oad PE=1 

SV=2 

MSFFAGKLNNKSILSLRRGSGGDTNQHINPDSQTIFHSDMSHVIITETHSTGLRLDQGAGD

YYWSEMPSRVTQLHNNDPNRVVLTEIEFSDGSRHMLSGMSMGVGAKAYGIINPQIMSQG

GLKTQITASADLSLDVGYFNTGTSGTIPQKLRDGTGCQHMFGAFSGRRGFASSAMYLGGA

ALYKSAWSGSGYVVADAGTLTIPSDYVRHPGARNFGFNAIYVRGRSCNRVLYGMEGPNY

TTGGAVQGASSSGALNFTYNPSNPESPKYSVGFARADPTNYAYWESMGDPNDSANGPIGI

YSEHLGIYPSKITWYVTNLVYNGSGYNIDGGLFNGNDIKLSPREFIIKGVNVNNTSWKFINF

IEKNFNVGNRADFRDVGCNLSKDSPSTGISGIATFGLPTTESNNAPSIKGGNVGGLHANVV

SIYNFLPSASWYVSSNPPKIGNNYGDVWSENLLPLRLLGGSGSTILSGNIVFQGNGSVHVG

TVGLDLNSSRNGAIVCTMEFIDDTWLSAGGIGCFNPTEMLSQGAEYGDSRFRIGGNTINK

KLHQILSLPAGEYVPFFTIKGTVVNACKLQAAAYNPTPYWVSGLPGSVGQTGYYTLTYYM

RNDGNNNISIWLDSSMSNIIGMKACLPNIKLIIQRLT 

>sp|P03045|REGN_LAMBD Antitermination protein N OS=Enterobacteria phage lambda GN=N 

PE=1 SV=3 

MDAQTRRRERRAEKQAQWKAANPLLVGVSAKPVNRPILSLNRKPKSRVESALNPIDLTVL

AEYHKQIESNLQRIERKNQRTWYSKPGERGITCSGRQKIKGKSIPLI 

>sp|P06019|REPC_BPMU Repressor protein c OS=Enterobacteria phage Mu GN=repc PE=1 

SV=2 

MKSNFIEKNNTEKSIWCSPQEIMAADGMPGSVAGVHYRANVQGWTKQKKEGVKGGKAV

EYDVMSMPTKEREQVIAHLGLSTPDTGAQANEKQDSSELINKLTTTLINMIEELEPDEARK

ALKLLSKGGLLALMPLVFNEQKLYSFIGFSQQSIQTLMMLDALPEEKRKEILSKYGIHEQES

VVVPSQEPQEVKKAV 

>sp|P03050|RARC_BPP22 Transcriptional repressor arc OS=Enterobacteria phage P22 GN=arc 



PE=1 SV=1 

MKGMSKMPQFNLRWPREVLDLVRKVAEENGRSVNSEIYQRVMESFKKEGRIGA 

>sp|P04891|REGN_BPP22 Probable regulatory protein N OS=Enterobacteria phage P22 GN=N 

PE=1 SV=2 

MTVITYGKSTFAGNAKTRRHERRRKLAIERDTICNIIDSIFGCDAPDASQEVKAKRIDRVTK

AISLAGTRQKEVEGGSVLLPGVALYAAGHRKSKQITAR 

>sp|P03040|RCRO_LAMBD Regulatory protein cro OS=Enterobacteria phage lambda GN=cro 

PE=1 SV=1 

MEQRITLKDYAMRFGQTKTAKDLGVYQSAINKAIHAGRKIFLTINADGSVYAEEVKPFPSN

KKTTA 

>sp|P07243|REGN_BPPH3 Probable regulatory protein N OS=Enterobacteria phage phi21 GN=N 

PE=1 SV=1 

MVTIVWKESKGTAKSRYKARRAELIAERRSNEALARKIALKLSGCVRADKAASLGSLRCK

KAEEVERKQNRIYYSKPRSEMGVTCVGRQKIKLGSKPLI 

>sp|P03631|REPA_BPPHS Replication-associated protein A OS=Enterobacteria phage phiX174 

(Isolate Sanger) GN=A PE=1 SV=1 

MVRSYYPSECHADYFDFERIEALKPAIEACGISTLSQSPMLGFHKQMDNRIKLLEEILSFRM

QGVEFDNGDMYVDGHKAASDVRDEFVSVTEKLMDELAQCYNVLPQLDINNTIDHRPEG

DEKWFLENEKTVTQFCRKLAAERPLKDIRDEYNYPKKKGIKDECSRLLEASTMKSRRGFA

IQRLMNAMRQAHADGWFIVFDTLTLADDRLEAFYDNPNALRDYFRDIGRMVLAAEGRK

ANDSHADCYQYFCVPEYGTANGRLHFHAVHFMRTLPTGSVDPNFGRRVRNRRQLNSLQN

TWPYGYSMPIAVRYTQDAFSRSGWLWPVDAKGEPLKATSYMAVGFYVAKYVNKKSDMD

LAAKGLGAKEWNNSLKTKLSLLPKKLFRIRMSRNFGMKMLTMTNLSTECLIQLTKLGYD

ATPFNQILKQNAKREMRLRLGKVTVADVLAAQPVTTNLLKFMRASIKMIGVSNLQSFIAS

MTQKLTLSDISDESKNYLDKAGITTACLRIKSKWTAGGK 

>sp|P07040|REPC_BPD10 Repressor c protein OS=Escherichia phage D108 GN=repc PE=2 

SV=1 

MMSFEIKEWFNAKELEGMPGVPKLATNITRKAVAEDWVKRQRHGGKGVAYEYHINSLPE

ETRRAIKGASLSDKPVHTSIVHTVDERLIYAMSFLTPDEQAAAVEIIRVAGIKGLMPTIVSKD

KALEALGITVEQQKTLQTLQALPPEKVREILSQYEGKEHNFPVRENDVKKAV 

>sp|P03047|REGQ_LAMBD Antitermination protein Q OS=Enterobacteria phage lambda GN=Q 

PE=1 SV=1 

MRLESVAKFHSPKSPMMSDSPRATASDSLSGTDVMAAMGMAQSQAGFGMAAFCGKHEL

SQNDKQKAINYLMQFAHKVSGKYRGVAKLEGNTKAKVLQVLATFAYADYCRSAATPGA

RCRDCHGTGRAVDIAKTELWGRVVEKECGRCKGVGYSRMPASAAYRAVTMLIPNLTQPT

WSRTVKPLYDALVVQCHKEESIADNILNAVTR 

>sp|P03049|RMNT_BPP22 Regulatory protein mnt OS=Enterobacteria phage P22 GN=mnt PE=1 

SV=3 

MARDDPHFNFRMPMEVREKLKFRAEANGRSMNSELLQIVQDALSKPSPVTGYRNDAERL

ADEQSELVKKMVFDTLKDLYKKTT 

>sp|P03034|RPC1_LAMBD Repressor protein cI OS=Enterobacteria phage lambda GN=cI PE=1 

SV=2 

MSTKKKPLTQEQLEDARRLKAIYEKKKNELGLSQESVADKMGMGQSGVGALFNGINALN

AYNAALLAKILKVSVEEFSPSIAREIYEMYEAVSMQPSLRSEYEYPVFSHVQAGMFSPELR



TFTKGDAERWVSTTKKASDSAFWLEVEGNSMTAPTGSKPSFPDGMLILVDPEQAVEPGDF

CIARLGGDEFTFKKLIRDSGQVFLQPLNPQYPMIPCNESCSVVGKVIASQWPEETFG 

>sp|P03042|RPC2_LAMBD Transcriptional activator II OS=Enterobacteria phage lambda GN=cII 

PE=1 SV=1 

MVRANKRNEALRIESALLNKIAMLGTEKTAEAVGVDKSQISRWKRDWIPKFSMLLAVLE

WGVVDDDMARLARQVAAILTNKKRPAATERSEQIQMEF 

>sp|P08707|RPC1_BP186 Repressor protein CI OS=Enterobacteria phage 186 GN=CI PE=1 

SV=2 

MRIDSLGWSNVDVLDRICEAYGFSQKIQLANHFDIASSSLSNRYTRGAISYDFAAHCALET

GANLQWLLTGEGEAFVNNRESSDAKRIEGFTLSEEILKSDKQLSVDAQFFTKPLTDGMAIR

SEGKIYFVDKQASLSDGLWLVDIEGAISIRELTKLPGRKLHVAGGKVPFECGIDDIKTLGRV

VGVYSEVN 

>sp|P69202|RPC2_BPP22 Repressor protein C2 OS=Enterobacteria phage P22 GN=C2 PE=1 

SV=1 

MNTQLMGERIRARRKKLKIRQAALGKMVGVSNVAISQWERSETEPNGENLLALSKALQC

SPDYLLKGDLSQTNVAYHSRHEPRGSYPLISWVSAGQWMEAVEPYHKRAIENWHDTTVD

CSEDSFWLDVQGDSMTAPAGLSIPEGMIILVDPEVEPRNGKLVVAKLEGENEATFKKLVMD

AGRKFLKPLNPQYPMIEINGNCKIIGVVVDAKLANLP 

>sp|P04524|RP55_BPT4 RNA polymerase sigma factor OS=Enterobacteria phage T4 GN=55 

PE=1 SV=1 

MSETKPKYNYVNNKELLQAIIDWKTELANNKDPNKVVRQNDTIGLAIMLIAEGLSKRFNF

SGYTQSWKQEMIADGIEASIKGLHNFDETKYKNPHAYITQACFNAFVQRIKKERKEVAKK

YSYFVHNVYDSRDDDMVALVDETFIQDIYDKMTHYEESTYRTPGAEKKSVVDDSPSLDFL

YEAND 

>sp|P18681|RPC3_BPHK0 Regulatory protein CIII OS=Enterobacteria phage HK022 GN=CIII 

PE=1 SV=1 

MMHFQLAGSGVMSAFYPHESELSRRVKQLIRAAKKQLEALCAMK 

>sp|P07879|RPBA_BPT4 15 kDa RNA polymerase-binding protein OS=Enterobacteria phage T4 

GN=rpbA PE=1 SV=2 

MTKITVNYTVDVKDIQPKHVRSESNPQNQNKIRRAWVLSLSDNAMEVIQNKIKSAPARHA

YYEAIDREVSNKWIELMRKHTTESLNAGAKFIMTSCGERLEDDYCGNADERLIVAAQIVA

ETIAADFNR 

>sp|P03044|RPC3_LAMBD Protease inhibitor III OS=Enterobacteria phage lambda GN=cIII 

PE=1 SV=1 

MQYAIAGWPVAGCPSESLLERITRKLRDGWKRLIDILNQPGVPKNGSNTYGYPD 

>sp|P13121|RPC1_BPP1 Repressor protein C1 OS=Enterobacteria phage P1 GN=C1 PE=1 SV=1 

MINYVYGEQLYQEFVSFRDLFLKKAVARAQHVDAASDGRPVRPVVVLPFKETDSIQAEID

KWTLMARELEQYPDLNIPKTILYPVPNILRGVRKVTTYQTEAVNSVNMTAGRIIHLIDKDIR

IQKSAGINEHSAKYIENLEATKELMKQYPEDEKFRMRVHGFSETMLRVHYISSSPNYNDG

KSVSYHVLLCGVFICDETLRDGIIINGEFEKAKFSLYDSIEPIICDRWPQAKIYRLADIENVK

KQIAITREEKKVKSAASVTRSRKTKKGQPVNDNPESAQ 

>sp|P03716|SCAF_BPT7 Capsid assembly scaffolding protein OS=Enterobacteria phage T7 

GN=9 PE=1 SV=1 

MAESNADVYASFGVNSAVMSGGSVEEHEQNMLALDVAARDGDDAIELASDEVETERDLY



DNSDPFGQEDDEGRIQVRIGDGSEPTDVDTGEEGVEGTEGSEEFTPLGETPEELVAASEQL

GEHEEGFQEMINIAAERGMSVETIEAIQREYEENEELSAESYAKLAEIGYTKAFIDSYIRGQ

EALVEQYVNSVIEYAGGRERFDALYNHLETHNPEAAQSLDNALTNRDLATVKAIINLAGES

RAKAFGRKPTRSVTNRAIPAKPQATKREGFADRSEMIKAMSDPRYRTDANYRRQVEQKVI

DSNF 

>sp|P04534|SCAF_BPT4 Capsid assembly scaffolding protein OS=Enterobacteria phage T4 

GN=22 PE=1 SV=2 

MLKEQLIAEAQKIDASVALDSIFESVNISPEAKETFGTVFEATVKQHAVKLAESHIAKIAEK

AEEEVEKNKEEAEEKAEKKIAEQASKFIDHLAKEWLAENKLAVDKGIKAELFESMLGGLK

ELFVEHNVVVPEESVDVVAEMEEELQEHKEESPRLFEELNMRDAYINYVQREVALSESTK

DLTESQKEKVSALVEGMDYSDAFSSKLSAIVEMVKKSNKDESTITESINTPDTEAAGLNFV

TEAVEDKAAQGAEDIVSVYAKVASRF 

>sp|Q05222|SCAF_BPML5 Probable capsid assembly scaffolding protein OS=Mycobacterium 

phage L5 GN=16 PE=1 SV=2 

MSDNPTPESTPEAETPEVEKPMEPQGKVFDEAYVQSLRQEAAAARVAKKDAVEAAEARV

KAEYEAKLAERDTAYTELQNQLGQAWIELEKVYLSLDAKVPNDKVRAFVEILEGNDRDSI

AESVKSRLELVGGFGNKTPSPAFDPSQGRGGKPPIPLNGDPILEAIKAAVGIKK 

>sp|Q38580|SCAF_BPSPP Capsid assembly scaffolding protein OS=Bacillus phage SPP1 GN=11 

PE=1 SV=1 

MSLKEQLGEELYGQVLAKLGEGAKLVDISDGSFIPKEKFDAVNSEKKSLEQQLTDRDQQL

QELSTKATGHDELSAKIADLQKANEEAKQAFEAEKQQLKYEHALETALRDSGAKNPKAV

KALLDTESIKLDGDKLLGFEDQIKALKEQEDYLFKGTEPNGGVQGTPPPGKGADLGGLPT

KKNPFKQGPDFNLTEQGILFRENPELAKKLQAEAQ 

>sp|P0DJY6|S2_BPMU Tail fiber protein S' OS=Enterobacteria phage Mu GN=S' PE=2 SV=1 

MPKSTIIQNLGLQETVNQASGALQQNQNGADIPGKDTFTKNIGACRAYSAWLNIGGDSQV

WTTAQFISWLESQGAFNHPYWMCKGSWAYANNKVITDTGCGNICLAGAVVEVIGTRGAM

TIRVTTPSTSSGGGITNAQFTYINHGDAYAPGWRRDYNTKNQQPAFALGQTGSTVGNDKA

VGWNWNSGVYNANIGGASTLILHFNMNTGSCPAVQFRVNYRNGGIFYRSARDGYGFEAD

WSEIYTTTRKPSAGDVGAYTQAECNSRFITGIRLGGLSSVQTWNGPGWSDRSGYVVTGSV

NGNRDELIDTTQARPIQYCINGTWYNAGSI 

>sp|Q9T1V0|S1_BPMU Tail fiber protein S OS=Enterobacteria phage Mu GN=S PE=2 SV=1 

MFYIDNDSGVTVMPPVSAQRSAIVRWFSEGDGNNVITWPGMDWFNIVQAELLNTLEEAG

IQPDKTKLNQLALSIKAIMSNNALLIKNNLSEIKTAGASAQRTARENLDIYDASLNKKGLV

QLTSATDSPSETLAATAKAVKIAMDNANARLAKDRNGADIPNKPLFIQNLGLQETVNRAR

NAVQKNGDTLSGGLTFENDSILAWIRNTDWAKIGFKNDADSDTDSYMWFETGDNGNEYF

KWRSKQSTTTKDLMNLKWDALSVLVNAIVNGEVISKSANGLRIAYGNYGFFIRNDGSNT

YFMLTNSGDNMGTYNGLRPLWINNATGAVSMGRGLNVSGDTLSDRFAINSSNGMWIQMR

DNNAIFGKNIVNTDSAQALLRQNHADRKFMIGGLGNKQFGIYMINNSRTANGTDGQAYM

DNNGNWLCGAQVIPGNYANFDSRYVRDVRLGTQSLTGGLSRDYKAPSGHVITGFHTNGD

WEMQGGDDKVYIRPVQKNINGTWYNVASA 

>sp|P25478|SCAF_BPP2 Capsid assembly scaffolding protein OS=Enterobacteria phage P2 

GN=O PE=1 SV=1 

MAKKVSKFFRIGVEGDTCDGRVISAQDIQEMAETFDPRVYGCRINLEHLRGILPDGIFKRY

GDVAELKAEKIDDDSALKGKWALFAKITPTDDLIAMNKAAQKVYTSMEIQPNFANTGKC



YLVGLAVTDDPASLGTEYLEFCRTAKHNPLNRFKLSPENLISVATPVELEFEDLPETVFTALT

EKVKSIFGRKQASDDARLNDVHEAVTAVAEHVQEKLSATEQRLAEMETAFSALKQEVTDR

ADETSQAFTRLKNSLDHTESLTQQRRSKATGGGGDALMTNC 

>sp|P13848|SCAF_BPPH2 Capsid assembly scaffolding protein OS=Bacillus phage phi29 GN=7 

PE=1 SV=1 

MPLKPEEHEDILNKLLDPELAQSERTEALQQLRVNYGSFVSEYNDLTKSHEKLAAEKDDLI

VSNSKLFRQIGLTDKQEEDHKKADISETITIEDLEAK 

>sp|P0DJY3|SGS_BPT7 Protein suppressor of silencing OS=Enterobacteria phage T7 GN=5.5 

PE=1 SV=1 

MAMTKKFKVSFDVTAKMSSDVQAILEKDMLHLCKQVGSGAIVPNGKQKEMIVQFLTHG

MEGLMTFVVRTSFREAIKDMHEEYADKDSFKQSPATVREVF 

>sp|Q9T1X1|SPAN1_BPMU Probable spanin, inner membrane subunit OS=Enterobacteria phage 

Mu GN=Mup23 PE=2 SV=1 

MTFASKSLLLAAVFTAVLSGGLWHRLDSTRHDNQTLRRELQTEQQARHTAEWLLHGQEQ

TMQVFSAIRAANRAARLADETEHHDAKEKITTAITGDNCSTRPVPAVAADRLRELEKRTR

AIGGDPARN 

>sp|Q37935|SPAN2_LAMBD Spanin, outer lipoprotein subunit OS=Enterobacteria phage lambda 

GN=Rz1 PE=1 SV=1 

MLKLKMMLCVMMLPLVVVGCTSKQSVSQCVKPPPPPAWIMQPPPDWQTPLNGIISPSERG 

>sp|P00726|SPAN1_LAMBD Spanin, inner membrane subunit OS=Enterobacteria phage lambda 

GN=Rz PE=1 SV=1 

MSRVTAIISALVICIIVCLSWAVNHYRDNAITYKAQRDKNARELKLANAAITDMQMRQRD

VAALDAKYTKELADAKAENDALRDDVAAGRRRLHIKAVCQSVREATTASGVDNAASPRL

ADTAERDYFTLRERLITMQKQLEGTQKYINEQCR 

>sp|Q38504|SSB_BPPH2 Single-strand-binding protein OS=Bacillus phage phi29 GN=5 PE=1 

SV=1 

MENTNIVKATFDTETLEGQIKIFNAQTGGGQSFKNLPDGTIIEANAIAQYKQVSDTYGDAK

EETVTTIFAADGSLYSAISKTVAEAASDLIDLVTRHKLETFKVKVVQGTSSKGNVFFSLQLS

L 

>sp|P39230|SPAC_BPT4 Protein spackle OS=Enterobacteria phage T4 GN=sp PE=1 SV=1 

MKKFIFATIFALASCAAQPAMAGYDKDLCEWSMTADQTEVETQIEADIMNIVKRDRPEMK

AEVQKQLKSGGVMQYNYVLYCDKNFNNKNIIAEVVGE 

>sp|P31340|SPIKE_BPP2 Spike protein OS=Enterobacteria phage P2 GN=V PE=1 SV=2 

MNTLANIQELARALRNMIRTGIIVETDLNAGRCRVQTGGMCTDWLQWLTHRAGRSRTW

WAPSVGEQVLILAVGGELDTAFVLPGIYSGDNPSPSVSADALHIRFPDGAVIEYEPETSALT

VSGIKTASVTASGSVTATVPVVMVKASTRVTLDTPEVVCTNRLITGTLEVQKGGTMRGNIE

HTGGELSSNGKVLHTHKHPGDSGGTTGSPL 

>sp|P20376|SSDNA_BPT5 Probable ssDNA-binding protein OS=Escherichia phage T5 GN=D11 

PE=2 SV=1 

MAKSWGETTGGSNDKIEFLKFNNGITRVRIVSGVLPRYVYWLTNKEGSVAPFECLRFNRD

KESFVRGKADPVHELGFFEKELDKDGNRVPLKPKKNYIAFVIDRSDNKLKVMEVKATILK

GIQSIMKQLNLATPFDIDISIEKKGKGFDTEYDVQQIAAMQFQIKLQDPNSAESKQYAADV

DLIGEAMCDEDGDIIKFEKVPSLEQTYPVPTYEEQKEAIQAFMEGRENKDDDAKSGNSNA

GSQKGIDQEAASDLDD 



>sp|P85502|STRU2_BPPAJ Structural protein 2 OS=Pseudomonas phage PAJU2 PE=1 SV=2 

MAYDTSAFPLGSKDPRVLYNNAENMDVAMNSVEQERWMDRGPQRPPLPRWTYWGMEQ

NYNRFISNSAWELPPLVYVDGSPLTVERSSQVIERDGNLYSVKLPASFPVELSGTWSADEPL

LVFRSDQSLRQELAEQNGGTLVGWKRTQLSASIDTIQQLADSIPIRVWEFAELVSDKPSPDP

ATWNWTPAFQAMVDTAESYMQSSGAKQITCYAGPGTFLIDSIVWRSGVHMYFGGAELKA

HPDSIDGNSLINATLKLSDIGFYGPGIVNGDKDSFDPEHRQHGIHCVAKKVKVKDLFIENIG

SSSVFSLGDGVIFRPTIPEGDFQCEDCEVSGCTFSNIERQCITVESGFNIRILSNGFYNSTYAA

LDIENAGYTMGDVDGVIFQGNYIDGCLYGVTAVTYQPVDAQRNIVCGGNIYKNVMDAYH

FRGCSNVKVGYGDIAEVSRYGAYIYSDGATTVSNIEISDFTTSGGTYGVYAQTTSGGSFNRI

KLSTLKITGTSTSPITVQSTSGLRIEEVDVLINTGAGVVIQNCASPIIRNLKMVGAVTLSVPA

VSFIGTTTNPRVGGLDIAGFTVGVSVTTSATTTIHSLSNNVFAGVATPWSVNPGNYIKGQFS

GTFTMNAAASMNVNSVGMNVTSSVVRLIPTNAAAATLQAGSKMAWVVNSASSNNVSFR

VQTADGTAAAGTETFAFVIENL 

>sp|Q9XJR3|SPIKE_BPPM2 Spike protein P1 OS=Pseudoalteromonas phage PM2 GN=I PE=1 

SV=1 

MIVKKKLAAGEFAETFKNGNNITIIKAVGELVLRAYGADGGEGLRTIVRQGVSIKGMNYTS

VMLHTEYAQEIEYWVGDLDYSFQEQTTKSRDVNSFQIPLRDGVRELLPEDASRNRASIKSP

VDIWIGGENMTALNGIVDGGRKFEAGQEFQINTFGSVNYWVSDEEIRVFKEYSARAKYAQ

NEGRTALEANNVPFFDIDVPPELDGVPFSLKARVRHKSKGVDGLGDYTSISVKPAFYITEG

DETTDTLIKYTSYGSTGSHSGYDFDDNTLDVMVTLSAGVHRVFPVETELDYDAVQEVQH

DWYDESFTTFIEVYSDDPLLTVKGYAQILMERT 

>sp|P85501|STRU1_BPPAJ Structural protein 1 OS=Pseudomonas phage PAJU2 PE=1 SV=2 

MATDSLGTLTVDLIANTGGFERGMDAAERRIASTTRAFQRQEQAAERLVGRIDPVAGAIN

RLVQEQTELERHFRSGIIPAGEFERLNRILNDQLDAVQRGNREMASGAMSARQYQAALRG

VPAQFTDIAVSLASGQQPLTVLLQQGGQLKDMFGGVVPAARALGGYIAGLVNPITGLAAS

VGVLGISFIDAEREAAAFNKAIFAGNNAAGVSGSGLSQIAEQASAVAGSLSSANKAAIALA

SSGKVAASQLQSLTEATIAIAQFTGKEVDDVAKSLSAMGDSATDAAAKISEQYGLLTYEQY

QVIKSIDEQGNSQRALDVLGEELNRNAQERLKQYRESLSDIERDWIDIKTAITNSYAAVRSE

IFPNQNQQIEQIQRILRTRQEGGVLGAVSSAFGFGENSTESLQQQLDSLVKQRDAAAKQAE

EQAKITKSNQDRVDASREWEKENEKYLSSRVKMEKEISAARELGRKAGLNEIEIEDRIAQI

RKSYEEKPSSRSGSLDAGQRMLDSLRQQYASMQAQLEATEKLGTQAQALVKWEQQLAD

LKSRGSLSADQKALLANADLITAQLKRNAALEDELNTRKEIQKTLDDYKRLNESLRTDAE

KQLDLTRQRFEILDKARQAGISDDDYRRTAERIVSSSTTKAPTFSGVDAVVAGPQGELDKL

DKAQEDLEAWYEQQLEILNENREKRAELNASWDEQELKLKQEHEDAMAAIEQSRQQITL

SANEQFFGNLSGLAKTFFGEQSGLYKAAFVAEKSFAIAKTLINVPKTASDAYSAMAGIPVIG

PALGIAAAAAAVTAQLAQVAAVKNVNLSGMAHDGIDAVPETGTWLLQKGERVTTAETSA

KLDKTLDDVRSNQSGGGAPTINLIEDRSRAGQVNTRRQDDQYIIDVVVADLFGDGRTSKA

IGSSFGMRRSGT 

>sp|P09386|STXB_BP933 Shiga-like toxin 2 subunit B OS=Enterobacteria phage 933W 

GN=stxB2 PE=1 SV=1 

MKKMFMAVLFALASVNAMAADCAKGKIEFSKYNEDDTFTVKVDGKEYWTSRWNLQPL

LQSAQLTGMTVTIKSSTCESGSGFAEVQFNND 

>sp|P85503|STRU3_BPPAJ Structural protein 3 OS=Pseudomonas phage PAJU2 PE=1 SV=2 

MAKNNVVKAQGTDLYFIDPDTHVVMNAGCITSLSGIDTSIDQIETTCLNETARSYVAGLAT



PGTATFSINTNPQDPVHIRLLELKNAGVSLDWAVGWSDGTSAPTAVLDSSGEYDFDVPADR

SWLLFEGYMNSFSFEFAQNAVVTSSIGIQVSGEPVLIPKSTS 

>sp|P09385|STXA_BP933 Shiga-like toxin 2 subunit A OS=Enterobacteria phage 933W 

GN=stxA2 PE=1 SV=2 

MKCILFKWVLCLLLGFSSVSYSREFTIDFSTQQSYVSSLNSIRTEISTPLEHISQGTTSVSVIN

HTPPGSYFAVDIRGLDVYQARFDHLRLIIEQNNLYVAGFVNTATNTFYRFSDFTHISVPGVT

TVSMTTDSSYTTLQRVAALERSGMQISRHSLVSSYLALMEFSGNTMTRDASRAVLRFVTV

TAEALRFRQIQREFRQALSETAPVYTMTPGDVDLTLNWGRISNVLPEYRGEDGVRVGRISF

NNISAILGTVAVILNCHHQGARSVRAVNEESQPECQITGDRPVIKINNTLWESNTAAAFLNR

KSQFLYTTGK 

>sp|Q6QGE3|TAIL1_BPT5 Minor tail protein OS=Escherichia phage T5 GN=ORF133 PE=2 

SV=1 

MFYSLMRESKIVIEYDGRGYHFDALSNYDASTSFQEFKTLRRTIHNRTNYADSIINAQDPSS

ISLAINFSTTLIESNFFDWMGFTREGNSLFLPRNTPNIEPIMFNMYIINHNNSCIYFENCYVST

VDFSLDKSIPILNVGIESGKFSEVSTFRDGYTITQGEVLPYSAPAVYTNSSPLPALISASMSFQ

QQCSWREDRNIFDINKIYTNKRAYVNEMNASATLAFYYVKRLVGDKFLNLDPETRTPLIIK

NKYVSITFPLARISKRLNFSDLYQVEYDVIPTADSDPVEINFFGERK 

>sp|P13771|TARGB_BPD10 ATP-dependent target DNA activator B OS=Escherichia phage D108 

GN=B PE=2 SV=2 

MNISDIRAGLRTLVENEETTFKQIALESGLSTGTISSFINDKYNGDNERVSQMLQRWLEKY

HAVAELPEPPRFVETQTVKQIWTSMRFASLTESIAVVCGNPGVGKTEAAREYRRTNNNVW

MITITPSCASVLECLTELAFELGMNDAPRRKGPLSRALRRRLEGTQGLVIIDEADHLGAEVL

EELRLLQESTRTGLVLMGNHRVYSNMTGGNRTVEFARLFSRIAKRTAINKTKKADVKAIA

DAWQINGENELELLQQIAQKPGALRILNHSLRLAAMTAHGKGERVNEDYLRQAFRELDL

DVDISTLLRN 

>sp|P0DJY4|TAPFS_BPMU Probable tail assembly protein FS-gp41 OS=Enterobacteria phage 

Mu GN=Mup41 PE=2 SV=1 

MDEMNLGPEAQELHDSIVAEIQSGVLKLKDGLPFGTGDETEMQYDVTLRELTAGDMIDA

QAAAEKLVMSKEGPVLVSSPSRMGLEMLRRQIASVGCIKGPLSMALIRKLSVDDFQRLSL

ATEMYDMAVAASLTQERGGEWLRCRNDIEKAATAIGVILKSGPEWALSLPLSRFFRHCQQ

AKTLSQYHR 

>sp|P03681|TERM_BPPH2 DNA terminal protein OS=Bacillus phage phi29 GN=3 PE=1 SV=1 

MARSPRIRIKDNDKAEYARLVKNTKAKIARTKKKYGVDLTAEIDIPDLDSFETRAQFNKW

KEQASSFTNRANMRYQFEKNAYGVVASKAKIAEIERNTKEVQRLVDEKIKAMKDKEYYA

GGKPQGTIEQRIAMTSPAHVTGINRPHDFDFSKVRSYSRLRTLEESMEMRTDPQYYEKKMI

QLQLNFIKSVEGSFNSFDAADELIEELKKIPPDDFYELFLRISEISFEEFDSEGNTVENVEGN

VYKILSYLEQYRRGDFDLSLKGF 

>sp|P03740|TFA_LAMBD Tail fiber assembly protein OS=Enterobacteria phage lambda GN=tfa 

PE=1 SV=1 

MAFRMSEQPRTIKIYNLLAGTNEFIGEGDAYIPPHTGLPANSTDIAPPDIPAGFVAVFNSDEA

SWHLVEDHRGKTVYDVASGDALFISELGPLPENFTWLSPGGEYQKWNGTAWVKDTEAEK

LFRIREAEETKKSLMQVASEHIAPLQDAADLEIATKEETSLLEAWKKYRVLLNRVDTSTAP

DIEWPAVPVME 

>sp|P04445|TF1_BPSP1 Transcription factor 1 OS=Bacillus phage SP01 GN=TF1 PE=1 SV=1 



MNKTELIKAIAQDTELTQVSVSKMLASFEKITTETVAKGDKVQLTGFLNIKPVARQARKGF

NPQTQEALEIAPSVGVSVKPGESLKKAAEGLKYEDFAK 

>sp|P09009|TERM_BPPRD DNA terminal protein OS=Enterobacteria phage PRD1 GN=VIII 

PE=1 SV=1 

MAKKKPVEKNGLVYKEFQKQVSNLKKAGLIPKTLDVRKVKPTKHYKGLVSKYKDVATG

GAKLAAIPNPAVIETLEARGESIIKKGGKAYLKARQQINQRGQIVNPFTVRVTKRGEVVRR

YRKTTPEGKPVYITQRELPIKFENMEQWLTELKAAGFQLQPGEQIYFTFNGNYSRRTYTSF

DEAFNKFMTYDIIIDAVAGKLKVEDEADLVKSVGFQRISGPEAKAYNRNRIVLPEMQFSQA

AKKKYKRRQKRGYGSKGV 

>sp|P03738|TIPL_LAMBD Tail tip protein L OS=Enterobacteria phage lambda GN=L PE=1 

SV=1 

MQDIRQETLNECTRAEQSASVVLWEIDLTEVGGERYFFCNEQNEKGEPVTWQGRQYQPY

PIQGSGFELNGKGTSTRPTLTVSNLYGMVTGMAEDMQSLVGGTVVRRKVYARFLDAVNF

VNGNSYADPEQEVISRWRIEQCSELSAVSASFVLSTPTETDGAVFPGRIMLANTCTWTYRG

DECGYSGPAVADEYDQPTSDITKDKCSKCLSGCKFRNNVGNFGGFLSINKLSQ 

>sp|Q6QGE7|TMP_BPT5 Probable tape measure protein OS=Escherichia phage T5 GN=D18-19 

PE=1 SV=1 

MTDKLIRELLIDVKQKGATRTAKSIENVSDALENAAAASELTNEQLGKMPRTLYSIERAAD

RAAKSLTKMQASRGMAGITKSIDGIGDKLDYLAIQLIEVTDKLEIGFDGVSRSVKAMGND

VAAATEKVQDRLYDTNRALGGTSKGFNDTAGAAGRASRALGNTSGSARGATRDFAAMA

KIGGRLPIMYAALASNVFVLQTAFESLKVGDQLNRLEQFGTIVGTMTGTPVQTLALSLQN

ATNGAISFEEAMRQASSASAYGFDSEQLEQFGLVARRAAAVLGVDMTDALNRVIKGVSKQ

EIELLDELGVTIRLNDAYENYVKQLNATSTGIKYTVDSLTTYQKQQAYANEVIAESTRRFG

YLDDALKATSWEQFAANANSALRSLQQSAATYLNPVMDTLNTFLYQTKSSQMRVSAMA

RSASAKTTPAENVTALIENAVGAREDLDTYLKESEERVKKAQELKQQLDDLKAKQAATAP

IANALTAGGIGGDESNKLVVQLTNELARQNKEIEERTKTEKVLRQAVQDTGEALLRNGKL

AEQLGAKMKYADTAVPGDKGVFEVDPNNLKAVSEIQKNFDFLKKSSSDTANNIRMAASSI

TNAKKASSDLNSVVKAVEDTSKVTGQSADTLVKNLNLGFSSLDQMKAAQKGLSEYVTA

MDKSEQNALEVAKRKDEVYNQTKDKAKAEAAAREVLLRQQQEQLTAAKALLAINPNDP

EALKQVAKIETEILNTKAQGFENAKKTKDYTDKILGVDREIALLNDRTMTSTQYRLAQLR

LELQLEQEKTELYSKQADGQAKVEQSRRAQAQISREIWEAEKQGTASHVSALMDALEVS

QTQRNVTGQSQILTERLSILQQQLELSKGNTEEELKYRNEIYKTSAALEQLKKQRESQMQ

QQVGSSVGATYTPTTGLIGEDKDFADMQNRMASYDQAISKLSELNSEATAVAQSMGNLTN

AMIQFSQGSLDTTSMIASGMQTVASMIQYSTSQQVSAIDQAIAAEQKRDGKSEASKAKLK

KLEAEKLKIQQDAAKKQIIIQTAVAVMQAATAVPYPFSIPLMVAAGLAGALALAQASSASG

MSSIADSGADTTQYLTLGERQKNVDVSMQASSGELSYLRGDKGIGNANSFVPRAEGGMM

YPGVSYQMGEHGTEVVTPMVPMKATPNDQLSDGSKTTSGRPIILNISTMDAASFRDFASN

NSTAFRDAVELALNENGTTLKSLGNS 

>sp|Q9T1V6|TMP_BPMU Probable tape measure protein OS=Enterobacteria phage Mu 

GN=Mup42 PE=2 SV=1 

MTGKRLKASVIIDLNGNLSRRSRQYSNQINALSRSGQSSLRALRMEVVRVSGAIDRMGSL

STRTFRMLSAGALGIAGVGYTANKLFIGAAAQREQQIIAMNSLYHGDKVRAQAMMAWA

KQNAKDTTWGLSGVLDEIRSSKGFGMTDEQTKQFITMLQDQGAMHGWDLPTAQGASLQ

LKQMFARQQITAADANLLTGYGINVYQALADATGTDVKKIRDLGTKGKLGMKSILTVFRT



LSEQSKGAQASAMNSWDGMFAQMEANLLEFRIKVANSGPFEEIKNEMRRVLNWHDMAD

KSGELDALAENIGQKFLTTFRTVKISAQELWRWLKPGKDALAWVDQNIVSLKKLAAVLVS

VWLANKALRAGWAVAKPSWQVASYPFKTGRRMWRWMRNRKRGQAGLPVPDAMTSET

LLQGIGIQRVFVINWPRGFGDYGSGGGRRVRSGGRMAPLLPRQPLLLSGPQPLALPAPRPV

LALPPPGVPVTARPAPLPLPGKSGLLSRLAGSAAGQLVTGTVGKLADAGRAVGGWFSGIG

NKLAGSAIGRVVTKGAGALGWMGKGAGRALSRLGGPVMGALQLAPVLMDEQASTHEK

AGAIGSTAGAWLGGAVGSLAGPLGTVAGATLGSVAGEYLGGFVTDLYQKWTATDKEPQE

QKVNAEASLRVELGEGLRLTSSRVTEDGMGLNIYAGDNYITGW 

>sp|P03749|TIPJ_LAMBD Tip attachment protein J OS=Enterobacteria phage lambda GN=J 

PE=1 SV=1 

MGKGSSKGHTPREAKDNLKSTQLLSVIDAISEGPIEGPVDGLKSVLLNSTPVLDTEGNTNI

SGVTVVFRAGEQEQTPPEGFESSGSETVLGTEVKYDTPITRTITSANIDRLRFTFGVQALVE

TTSKGDRNPSEVRLLVQIQRNGGWVTEKDITIKGKTTSQYLASVVMGNLPPRPFNIRMRR

MTPDSTTDQLQNKTLWSSYTEIIDVKQCYPNTALVGVQVDSEQFGSQQVSRNYHLRGRIL

QVPSNYNPQTRQYSGIWDGTFKPAYSNNMAWCLWDMLTHPRYGMGKRLGAADVDKWA

LYVIGQYCDQSVPDGFGGTEPRITCNAYLTTQRKAWDVLSDFCSAMRCMPVWNGQTLTF

VQDRPSDKTWTYNRSNVVMPDDGAPFRYSFSALKDRHNAVEVNWIDPNNGWETATELV

EDTQAIARYGRNVTKMDAFGCTSRGQAHRAGLWLIKTELLETQTVDFSVGAEGLRHVPG

DVIEICDDDYAGISTGGRVLAVNSQTRTLTLDREITLPSSGTALISLVDGSGNPVSVEVQSVT

DGVKVKVSRVPDGVAEYSVWELKLPTLRQRLFRCVSIRENDDGTYAITAVQHVPEKEAIV

DNGAHFDGEQSGTVNGVTPPAVQHLTAEVTADSGEYQVLARWDTPKVVKGVSFLLRLTV

TADDGSERLVSTARTTETTYRFTQLALGNYRLTVRAVNAWGQQGDPASVSFRIAAPAAPSR

IELTPGYFQITATPHLAVYDPTVQFEFWFSEKQIADIRQVETSTRYLGTALYWIAASINIKPG

HDYYFYIRSVNTVGKSAFVEAVGRASDDAEGYLDFFKGKITESHLGKELLEKVELTEDNA

SRLEEFSKEWKDASDKWNAMWAVKIEQTKDGKHYVAGIGLSMEDTEEGKLSQFLVAANR

IAFIDPANGNETPMFVAQGNQIFMNDVFLKRLTAPTITSGGNPPAFSLTPDGKLTAKNADISG

SVNANSGTLSNVTIAENCTINGTLRAEKIVGDIVKAASAAFPRQRESSVDWPSGTRTVTVT

DDHPFDRQIVVLPLTFRGSKRTVSGRTTYSMCYLKVLMNGAVIYDGAANEAVQVFSRIVD

MPAGRGNVILTFTLTSTRHSADIPPYTFASDVQVMVIKKQALGISVV 

>sp|P03736|TMP_LAMBD Tape measure protein OS=Enterobacteria phage lambda GN=H PE=1 

SV=1 

MAEPVGDLVVDLSLDAARFDEQMARVRRHFSGTESDAKKTAAVVEQSLSRQALAAQKA

GISVGQYKAAMRMLPAQFTDVATQLAGGQSPWLILLQQGGQVKDSFGGMIPMFRGLAGA

ITLPMVGATSLAVATGALAYAWYQGNSTLSDFNKTLVLSGNQAGLTADRMLVLSRAGQAA

GLTFNQTSESLSALVKAGVSGEAQIASISQSVARFSSASGVEVDKVAEAFGKLTTDPTSGLT

AMARQFHNVSAEQIAYVAQLQRSGDEAGALQAANEAATKGFDDQTRRLKENMGTLETW

ADRTARAFKSMWDAVLDIGRPDTAQEMLIKAEAAYKKADDIWNLRKDDYFVNDEARAR

YWDDREKARLALEAARKKAEQQTQQDKNAQQQSDTEASRLKYTEEAQKAYERLQTPLE

KYTARQEELNKALKDGKILQADYNTLMAAAKKDYEATLKKPKQSSVKVSAGDRQEDSA

HAALLTLQAELRTLEKHAGANEKISQQRRDLWKAESQFAVLEEAAQRRQLSAQEKSLLAH

KDETLEYKRQLAALGDKVTYQERLNALAQQADKFAQQQRAKRAAIDAKSRGLTDRQAE

REATEQRLKEQYGDNPLALNNVMSEQKKTWAAEDQLRGNWMAGLKSGWSEWEESATD

SMSQVKSAATQTFDGIAQNMAAMLTGSEQNWRSFTRSVLSMMTEILLKQAMVGIVGSIG

SAIGGAVGGGASASGGTAIQAAAAKFHFATGGFTGTGGKYEPAGIVHRGEFVFTKEATSRI



GVGNLYRLMRGYATGGYVGTPGSMADSRSQASGTFEQNNHVVINNDGTNGQIGPAALKA

VYDMARKGARDEIQTQMRDGGLFSGGGR 

>sp|Q9T1V8|TRP_BPMU Probable tail terminator protein OS=Enterobacteria phage Mu 

GN=Mup37 PE=2 SV=1 

MLEETEAALLARVRELFGATLRQVEPLTGTWTNEDVHRLFLAPPSVFLAWMGCGEGRTR

REVESRWAFFVVAELLNGEPVNRPGIYQIVERLIAGVNGQTFGPTTGMRLTQVRNLCDDN

RINAGVVLYGVLFSGTTPLPSVVDLDSLDDYERHWQTWKFPDETPEFAAHINVNQEKDH

DAEN 

>sp|P13331|TTTP_BPT4 Tail tube terminator protein OS=Enterobacteria phage T4 GN=3 PE=1 

SV=3 

MSQALQQIFNQANTTNFVVSIPHSNTTSAFTLNAQSVPIPGIRIPVTDTVTGPFGLGRAQRP

GVTFEYDPLIVRFIVDEELKSWIGMYEWMLGTSNYLTGENTAQKTGPEYITLYILDNSKTEI

VMSINFYKPWVSDLSEVEFSYTEDSDPALVCTATIPYTYFQVEKDGKIIAEV 

>sp|P03732|TTTP_LAMBD Tail tube terminator protein OS=Enterobacteria phage lambda GN=U 

PE=1 SV=1 

MKHTELRAAVLDALEKHDTGATFFDGRPAVFDEADFPAVAVYLTGAEYTGEELDSDTWQA

ELHIEVFLPAQVPDSELDAWMESRIYPVMSDIPALSDLITSMVASGYDYRRDDDAGLWSSA

DLTYVITYEM 

>sp|P03747|TUBE2_BPT7 Tail tubular protein gp12 OS=Enterobacteria phage T7 GN=12 PE=1 

SV=1 

MALISQSIKNLKGGISQQPDILRYPDQGSRQVNGWSSETEGLQKRPPLVFLNTLGDNGALG

QAPYIHLINRDEHEQYYAVFTGSGIRVFDLSGNEKQVRYPNGSNYIKTANPRNDLRMVTVA

DYTFIVNRNVVAQKNTKSVNLPNYNPNQDGLINVRGGQYGRELIVHINGKDVAKYKIPDG

SQPEHVNNTDAQWLAEELAKQMRTNLSDWTVNVGQGFIHVTAPSGQQIDSFTTKDGYAD

QLINPVTHYAQSFSKLPPNAPNGYMVKIVGDASKSADQYYVRYDAERKVWTETLGWNT

EDQVLWETMPHALVRAADGNFDFKWLEWSPKSCGDVDTNPWPSFVGSSINDVFFFRNRL

GFLSGENIILSRTAKYFNFYPASIANLSDDDPIDVAVSTNRIAILKYAVPFSEELLIWSDEAQF

VLTASGTLTSKSVELNLTTQFDVQDRARPFGIGRNVYFASPRSSFTSIHRYYAVQDVSSVKN

AEDITSHVPNYIPNGVFSICGSGTENFCSVLSHGDPSKIFMYKFLYLNEELRQQSWSHWDF

GENVQVLACQSISSDMYVILRNEFNTFLARISFTKNAIDLQGEPYRAFMDMKIRYTIPSGT

YNDDTFTTSIHIPTIYGANFGRGKITVLEPDGKITVFEQPTAGWNSDPWLRLSGNLEGRMV

YIGFNINFVYEFSKFLIKQTADDGSTSTEDIGRLQLRRAWVNYENSGTFDIYVENQSSNWK

YTMAGARLGSNTLRAGRLNLGTGQYRFPVVGNAKFNTVYILSDETTPLNIIGCGWEGNY

LRRSSGI 

>sp|P79678|TSP_BPMU Tail sheath protein OS=Enterobacteria phage Mu GN=L PE=1 SV=1 

MSDISFNAIPSDVRVPLTYIEFDNSNAVSGTPAPRQRVLMFGQSGSKASAAPNVPVRIRSGS

QASAAFGQGSMLALMADAFLNANRVAELWCIPQGNGTGNAAVGEISLSGTAGENGSLVT

YIAGQRLAVSVAAGATGAALADLLVARIKGQPDLPVTAEVRADSGDDDTHADVVLSAKFT

GALSAVDVRWNYYAGETTPYGIITAFKAASGKNGNPDISASIAGMGDLQYKYIVMPYTDE

PNLNLLRTELQERWGPVNQADGFAVTVLSGTYGDISTFGVSRNDHLISCMGIAGAPEPSYL

YAATLCAVASQALSIDPARPLQTLTLPGRMPPAVGDRFTWSERNALLFDGISTFNVNDGGE

MQIERMITMYRTNKYGDSDPSYLNVNTIATLSYLRYSLRTRITQKFPNYKLASDGTRFATG

QAVVTPSVIKTELLALFEEWENAGLVEDFDTFKEELYVARNKDDKDRLDVLCGPNLINQF

RIFAAQVQFIL 



>sp|P79679|TUBE_BPMU Tail tube protein OS=Enterobacteria phage Mu GN=M PE=2 SV=1 

MAGNQRQGVAFIRVNGMELESMEGASFTPSGITREEVTGSRVYGWKGKPRAAKVECKIP

GGGPIGLDEIIDWENITVEFQADTGETWMLANAWQADEPKNDGGEISLVLMAKQSKRIA 

>sp|P41063|TUM_BP186 SOS operon TUM protein OS=Enterobacteria phage 186 GN=TUM 

PE=1 SV=3 

MDRELNEHVMIERVEMIARLTAEGTCQERDREIALNLIAEIARGNLMKNNNFSVVFSAPPV

GETFAKEGKVKVNITLDKDQKIGQPVIDAFQCELTKRIQSVFPSTRVTVKKGSMTGVELM

GFDKDSDREALDSILQEVWEDESWR 

>sp|P22501|TSP_BPP2 Tail sheath protein OS=Enterobacteria phage P2 GN=FI PE=1 SV=2 

MSDYHHGVQVLEINEGTRVISTVSTAIVGMVCTASDADAETFPLNKPVLITNVQSAISKAG

KKGTLAASLQAIADQSKPVTVVMRVEDGTGDDEETKLAQTVSNIIGTTDENGQYTGLKA

MLAAESVTGVKPRILGVPGLDTKEVAVALASVCQKLRAFGYISAWGCKTISEVKAYRQNF

SQRELMVIWPDFLAWDTVTSTTATAYATARALGLRAKIDQEQGWHKTLSNVGVNGVTGIS

ASVFWDLQESGTDADLLNESGVTTLIRRDGFRFWGNRTCSDDPLFLFENYTRTAQVVADT

MAEAHMWAVDKPITATLIRDIVDGINAKFRELKTNGYIVDATCWFSEESNDAETLKAGKL

YIDYDYTPVPPLENLTLRQRITDKYLANLVTSVNSN 

>sp|P13333|TUBE_BPT4 Tail tube protein gp19 OS=Enterobacteria phage T4 GN=19 PE=1 

SV=1 

MFVDDVTRAFESGDFARPNLFQVEISYLGQNFTFQCKATALPAGIVEKIPVGFMNRKINVA

GDRTFDDWTVTVMNDEAHDARQKFVDWQSIAAGQGNEITGGKPAEYKKSAIVRQYARD

AKTVTKEIEIKGLWPTNVGELQLDWDSNNEIQTFEVTLALDYWE 

>sp|P03733|TUBE_LAMBD Tail tube protein OS=Enterobacteria phage lambda GN=V PE=1 

SV=1 

MPVPNPTMPVKGAGTTLWVYKGSGDPYANPLSDVDWSRLAKVKDLTPGELTAESYDDS

YLDDEDADWTATGQGQKSAGDTSFTLAWMPGEQGQQALLAWFNEGDTRAYKIRFPNGT

VDVFRGWVSSIGKAVTAKEVITRTVKVTNVGRPSMAEDRSTVTAATGMTVTPASTSVVKG

QSTTLTVAFQPEGVTDKSFRAVSADKTKATVSVSGMTITVNGVAAGKVNIPVVSGNGEFAA

VAEITVTAS 

>sp|P0DJY5|U2_BPMU Tail fiber assembly protein U' OS=Enterobacteria phage Mu GN=U' 

PE=2 SV=1 

MMHLKNITAGNPKTKEQYQLTKQFNIKWLYTEDGKNWYEEQKNFQPDTLKMVYDHNG

VIICIEKDVSAINPEGANVVEVPDITANRRADISGKWMFKDGVVIKRTYTEEEQRQQAENE

KQSLLQLVRDKTQLWDSQLRLGIISDENKQKLTEWMLYAQKVESTDTSSLPVTFPEQPE 

>sp|P03746|TUBE1_BPT7 Tail tubular protein gp11 OS=Enterobacteria phage T7 GN=11 PE=1 

SV=1 

MRSYDMNVETAAELSAVNDILASIGEPPVSTLEGDANADAANARRILNKINRQIQSRGWT

FNIEEGITLLPDVYSNLIVYSDDYLSLMSTSGQSIYVNRGGYVYDRTSQSDRFDSGITVNIIR

LRDYDEMPECFRYWIVTKASRQFNNRFFGAPEVEGVLQEEEDEARRLCMEYEMDYGGY

NMLDGDAFTSGLLTR 

>sp|P14739|UNGI_BPPB2 Uracil-DNA glycosylase inhibitor OS=Bacillus phage PBS2 GN=UGI 

PE=1 SV=1 

MTNLSDIIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAP

EYKPWALVIQDSNGENKIKML 

>sp|P13332|TSP_BPT4 Tail sheath protein OS=Enterobacteria phage T4 GN=18 PE=1 SV=5 



MTLLSPGIELKETTVQSTVVNNSTGTAALAGKFQWGPAFQIKQVTNEVDLVNTFGQPTAE

TADYFMSAMNFLQYGNDLRVVRAVDRDTAKNSSPIAGNIDYTISTPGSNYAVGDKITVKY

VSDDIETEGKITEVDADGKIKKINIPTGKNYAKAKEVGEYPTLGSNWTAEISSSSSGLAAVI

TLGKIITDSGILLAEIENAEAAMTAVDFQANLKKYGIPGVVALYPGELGDKIEIEIVSKADYA

KGASALLPIYPGGGTRASTAKAVFGYGPQTDSQYAIIVRRNDAIVQSVVLSTKRGEKDIYD

SNIYIDDFFAKGGSEYIFATAQNWPEGFSGILTLSGGLSSNAEVTAGDLMEAWDFFADRESV

DVQLFIAGSCAGESLETASTVQKHVVSIGDARQDCLVLCSPPRETVVGIPVTRAVDNLVN

WRTAAGSYTDNNFNISSTYAAIDGNHKYQYDKYNDVNRWVPLAADIAGLCARTDNVSQT

WMSPAGYNRGQILNVIKLAIETRQAQRDRLYQEAINPVTGTGGDGYVLYGDKTATSVPSP

FDRINVRRLFNMLKTNIGRSSKYRLFELNNAFTRSSFRTETAQYLQGNKALGGIYEYRVVC

DTTNNTPSVIDRNEFVATFYIQPARSINYITLNFVATATGADFDELTGLAG 

>sp|Q6QGE1|TTTP_BPT5 Tail tube terminator protein OS=Escherichia phage T5 GN=ORF135 

PE=2 SV=1 

MDHRTSIAQAMVDRISKQMDGSQPDEYFNNLYGNVSRQTYKFEEIREFPYVAVHIGTETG

QYLPSGQQWMFLELPILVYDKEKTDIQEQLEKLVADIKTVIDTGGNLEYTVSKPNGSTFPC

EATDMIITSVSTDEGLLAPYGLAEINVTVRYQPPRRSLRR 

>sp|P85992|TUBE_BPSK9 Tail tube protein OS=Serratia phage KSP90 PE=1 SV=2 

MATVNEFRGAMSRGGGVQRQHRWRVTISFPSFAASADQTRDVCLLAVTTNTPTGQLGEIL

VPWGGRELPFPGDRRFEALPITFINVVNNGPYNSMEVWQQYINGSESNRASANPDEYFRD

VVLELLDANDNVTKTWTLQGAWPQNLGQLELDMSAMDSYTQFTCDLRYFQAVSDRSR 

>sp|P22502|TUBE_BPP2 Tail tube protein OS=Enterobacteria phage P2 GN=FII PE=1 SV=2 

MAMPRKLKLMNVFLNGYSYQGVAKSVTLPKLTRKLENYRGAGMNGSAPVDLGLDDDA

LSMEWSLGGFPDSVIWELYAATGVDAVPIRFAGSYQRDDTGETVAVEVVMRGRQKEIDTG

EGKQGEDTESKISVVCTYFRLTMDGKELVEIDTINMIEKVNGVDRLEQHRRNIGL 

>sp|Q6QGE2|TUBE_BPT5 Tail tube protein OS=Escherichia phage T5 GN=N4 PE=1 SV=1 

MSLQLLRNTRIFVSTVKTGHNKTNTQEILVQDDISWGQDSNSTDITVNEAGPRPTRGSKRF

NDSLNAAEWSFSTYILPYKDKNTSKQIVPDYMLWHALSSGRAINLEGTTGAHNNATNFM

VNFKDNSYHELAMLHIYILTDKTWSYIDSCQINQAEVNVDIEDIGRVTWSGNGNQLIPLDE

QPFDPDQIGIDDETYMTIQGSYIKNKLTILKIKDMDTNKSYDIPITGGTFTINNNITYLTPNV

MSRVTIPIGSFTGAFELTGSLTAYLNDKSLGSMELYKDLIKTLKVVNRFEIALVLGGEYDDE

RPAAILVAKQAHVNIPTIETDDVLGTSVEFKAIPSDLDAGDEGYLGFSSKYTRTTINNLIVN

GDGATDAVTAITVKSAGNVTTLNRSATLQMSVEVTPSSARNKEVTWAITAGDAATINATGL

LRADASKTGAVTVEATAKDGSGVKGTKVITVTAGG 

>sp|P03610|VASS_BPMS2 Assembly protein OS=Enterobacteria phage MS2 GN=A PE=1 SV=1 

MRAFSTLDRENETFVPSVRVYADGETEDNSFSLKYRSNWTPGRFNSTGAKTKQWHYPSP

YSRGALSVTSIDQGAYKRSGSSWGRPYEEKAGFGFSLDARSCYSLFPVSQNLTYIEVPQNV

ANRASTEVLQKVTQGNFNLGVALAEARSTASQLATQTIALVKAYTAARRGNWRQALRYL

ALNEDRKFRSKHVAGRWLELQFGWLPLMSDIQGAYEMLTKVHLQEFLPMRAVRQVGTNI

KLDGRLSYPAANFQTTCNISRRIVIWFYINDARLAWLSSLGILNPLGIVWEKVPFSFVVDW

LLPVGNMLEGLTAPVGCSYMSGTVTDVITGESIISVDAPYGWTVERQGTAKAQISAMHRG

VQSVWPTTGAYVKSPFSMVHTLDALALIRQRLSR 

>sp|P21680|VDHR_BP186 Protein dhr OS=Enterobacteria phage 186 GN=dhr PE=1 SV=1 

MSRDELRIVLGAMIPNMEEGFEIKTRDGAILRVDPEWECCKEFKDGLKAEIIKQLKSKPAV

VFGYS 



>sp|Q01146|VG16_BPP22 DNA transfer protein gp16 OS=Enterobacteria phage P22 GN=16 

PE=1 SV=1 

MKVTANGKTFNFPDGTSTEDIGAAVDEYFAGQASAAETQPAEQQEEPQQPEQSLMQRAG

DLLTGGQSAGQIAEQAGRGLVNIPFDVLQGGASLINAISQGLGGPKVLDDVYRPVDRPTDP

YAQAGESIGGYLIPGAGVAGNMAIGSVAEAANQQGDFAGNVAKNAAVNLGAQGLLSGAA

KLVGRGITAARGEIAPEARQLIDTAESMGVKPMTSDMIKPGNAFTRSLMQGGEGALLGTG

GKRAEQYAIRSKLLGDYFDRVGGYNPDDIVKSMTSTVGGRKNAAGAVRDEIVNRMGSAP

VGTTNSINAIDTNIARLEKLGTSADQRLLTALKNLKGELNSGNVDFDLLQQHRTAFRTNVQ

GDAMVFPNQAKAATNMVENAMTRDLRNAVGKSLGPQAASKYLKSNSDFANIYNKVLNK

RISNTLNKARSEYTPELINTVVFSRKPSDIKRIWSSLDNKGKDAMRAAYISKIAEKTGDSPA

KFITEVNKLKAQSGGEIYNTIFSGRHMKELDALHDVLRQTARSDSANVVTQTGQALANPV

RLGAAIPTLGKSLAAEAGYGLAMRVYESKPIRNMLLRLANTKPGTPAYERALNQAATAVR

PLLANEATRQ 

>sp|P17171|VG40_BPT4 Head formation protein OS=Enterobacteria phage T4 GN=40 PE=1 

SV=1 

MNKDDLDLDLEIIDESPSSEGEEERKERLFNESLKIIKSAMENVIQEIVIKLEDGSTHIVYVT

KLDWVDGKVVMDFAVLDQERKAELAPHVEKCITMQLQDAFNKRSKKKFKFF 

>sp|Q01074|VG07_BPP22 DNA transfer protein gp7 OS=Enterobacteria phage P22 GN=7 PE=1 

SV=2 

MLYAFTLGRKLRGEEPSYPEKGGKGGADKSAKYAAEAQKYAADLQNQQFNTIMNNLKPF

TPLADKYIGSLEGLSSLEGQGQALNNYYNSQQYQDLAGQARYQNLAAAEATGGLGSTAT

SNQLSAIAPTLGQQWLSGQMNNYQNLANIGLGALQGQANAGQTYANNMSQISQQSAAL

AAANANRPSAMQSAIGGGASGAIAGAGLAKLIGSSTPWGAAIGGGIGLLGSLF 

>sp|P03686|VG17_BPPH2 Early protein GP17 OS=Bacillus phage phi29 GN=17 PE=1 SV=2 

MNNYQLTINEVIDIINTNTEINKLVAKKENLFPTDLYDLDKQELIAIILNSDFALSSIKRVLLE

VTVEELGTQDNDEDDELEDLDGEIDRVDYIDKDGIRFDVPRETSPHVDKSIVTFNDELLDE

ANKIAKSIQEHDFNDKAIEEAELKIFKNHLPSIYSMKKENK 

>sp|P03679|VG1_BPPH2 Early protein GP1 OS=Bacillus phage phi29 GN=1 PE=1 SV=2 

MGKIFDQEKRLEGTWKNSKWGNQGIIAPVDGDLKMIDLELEKKMTKLEHENKLMKNAL

YELSRMENNDYATWVIKVLFGGAPHGAK 

>sp|Q05286|VG71_BPML5 Repressor-like immunity protein OS=Mycobacterium phage L5 

GN=71 PE=1 SV=1 

MSGKIQHKAVVPAPSRIPLTLSEIEDLRRKGFNQTEIAELYGVTRQAVSWHKKTYGGRLTT

RQIVQQNWPWDTRKPHDKSKAFQRLRDHGEYMRVGSFRTMSEDKKKRLLSWWKMLRD

DDLVLEFDPSIEPYEGMAGGGFRYVPRGIEDDDLLIRVNEHTNLTAEGELLWSWPDDIEEL

LSEP 

>sp|Q38008|VLYS_BPCP1 Holin OS=Streptococcus phage Cp-1 GN=CPH1 PE=1 SV=1 

MLYNIMLEVAKGDYITILFALILFDFITGFLKAWKWKVTDSWTGLKGVIKHTLTFIFYYFVA

VFLTYIHAMAVGQILLVIINLYYALSIMENLAVMGVFIPKFMTARVQEELQKYTAQLDAGK

DLLEEFKGEKK 

>sp|P04537|UVSY_BPT4 Recombination protein uvsY OS=Enterobacteria phage T4 GN=uvsY 

PE=1 SV=3 

MRLEDLQEELKKDVFIDSTKLQYEAANNVMLYSKWLNKHSSIKKEMLRIEAQKKVALKA

RLDYYSGRGDGDEFSMDRYEKSEMKTVLSADKDVLKVDTSLQYWGILLDFCSGALDAIK



SRGFAIKHIQDMRAFEAGK 

>sp|P15236|VFIL_BP186 Protein fil OS=Enterobacteria phage 186 GN=fil PE=1 SV=1 

MLKSEPSFASLLVKQSPGMHYGHGWIAGKDGKRWHPCRSQSELLKGLKTKSPKSSGFLII

RIVHFVIKGVKHVTR 

>sp|P03695|VHED_BPT4 Single-stranded DNA-binding protein OS=Enterobacteria phage T4 

GN=32 PE=1 SV=1 

MFKRKSTAELAAQMAKLNGNKGFSSEDKGEWKLKLDNAGNGQAVIRFLPSKNDEQAPF

AILVNHGFKKNGKWYIETCSSTHGDYDSCPVCQYISKNDLYNTDNKEYSLVKRKTSYWA

NILVVKDPAAPENEGKVFKYRFGKKIWDKINAMIAVDVEMGETPVDVTCPWEGANFVLK

VKQVSGFSNYDESKFLNQSAIPNIDDESFQKELFEQMVDLSEMTSKDKFKSFEELNTKFGQ

VMGTAVMGGAAATAAKKADKVADDLDAFNVDDFNTKTEDDFMSSSSGSSSSADDTDLD

DLLNDL 

>sp|P27382|VP11_BPPRD Infectivity protein P11 OS=Enterobacteria phage PRD1 GN=XI PE=1 

SV=2 

MEKVKAWLIKYKWWIVAAIGGLAAFLLLKNRGGGSGGGGEYMVGSGPVYQQAGSGAV

DNTMALAALQANTQLSAQNAQLQAQMDASRLQLETQLNIETLAADNAHYSTQSQLQLG

MAQVDLSKYLGDLQSTTSTALAGMQSDTAKYQSNIQLQAENIRANTSLAEIDAQKYIVGK

QADIAKYQAKTERRGQDYGFALGLLNFGGKFF 

>sp|P27391|VP30_BPPRD Minor capsid protein P30 OS=Enterobacteria phage PRD1 GN=XXX 

PE=1 SV=3 

MALINPQFPYAGPVPIPGPAPTETMPLLNYRVEGRIAGIQQARQFMPFLQGPHRAVAEQTY

HAIGTGIQMGQTFNQPLINTQEG 

>sp|P07695|VCOX_BPP2 Regulatory protein cox OS=Enterobacteria phage P2 GN=cox PE=1 

SV=1 

MSKQVTLMTDAIPYQEFAKLIGKSTGAVRRMIDKGKLPVIDMTDPQSASGRAGEYWVYL

PAWNNGLKLAYESRPKEIRDGWLMWLGLGEPR 

>sp|P09676|VASS_BPSP Maturation protein OS=Enterobacteria phage SP PE=2 SV=1 

MPTLPRGLRFGSNGEVLNDFEALWFPERHTVDLSNGTCKLTGYITNLPGYSDIFPNKGVTA

ARTPYRSTVPVNHLGYRPVTTVEYIPDGTYVRLDGHVKFEGDLVNGSVDLTNFVISLAAQ

GGFDYQSVIGPRFSARFSAFSTKYGVLLGEGRETLKYLLLVVRRMREGYRAVRRGDLKRL

RNVISTFEPSTIKGKRARAEFSQTYRDKLTGNKVEVRPSEGKWNSSSASDLWLEFRYGLM

PLFYDIQSVMEDFMRVHKKIAKIQRFSAGHGKLETVSSRFYPDVHFSLEVTAVLQRRHRW

GVIYQDTGSFATFNNGRLVPVKDWKTAAFALLNPAEVAWEVTPYSFVVDWFVNVGDMLE

QMGQLYRHVDVVDGFDRKDIKLKSVSVRVLTNDVAHVASFQLRQAKLLHSYYSRVHTVA

FPQISPQLDTEIRSVKHVIDSIALLTQRVKR 

>sp|P03682|VG4_BPPH2 Late genes activator OS=Bacillus phage phi29 GN=4 PE=1 SV=1 

MPKTQRGIYHNLKESEYVASNTDVTFFFSSELYLNKFLDGYQEYRKKFNKKIERVAVTPW

NMDMLADITFYSEVEKRGFHAWLKGDNATWREVHVYALRIMTKPNTLDWSRIQKPRLRE

RRKSMV 

>sp|P03701|VLOM_LAMBD Outer membrane protein lom OS=Enterobacteria phage lambda 

GN=lom PE=1 SV=1 

MRNVCIAVAVFAALAVTVTPARAEGGHGTFTVGYFQVKPGTLPSLSGGDTGVSHLKGINV

KYRYELTDSVGVMASLGFAASKKSSTVMTGEDTFHYESLRGRYVSVMAGPVLQISKQVS

AYAMAGVAHSRWSGSTMDYRKTEITPGYMKETTTARDESAMRHTSVAWSAGIQINPAAS



VVVDIAYEGSGSGDWRTDGFIVGVGYKF 

>sp|P07696|VPB_BPP2 Replication gene B protein OS=Enterobacteria phage P2 GN=B PE=2 

SV=1 

MTVMTLNLVEKQPAAMRRIIGKHLAVPRWQDTCDYYNQMMERERLTVCFHAQLKQRHA

TMCFEEMNDVERERLVCAIDELRGAFSKRRQVGASEYAYISFLTVSQRRTLFMHAGLTEKE

FNQPYWRINEESCYWRDALFRALRELFSLFEYAPTILTSVKPEQYLH 

>sp|A8E283|VPN7_BPPHE Tail fiber protein OS=Enterococcus phage phiEF24C GN=EFP_031 

PE=1 SV=1 

MNKLVKRRFQAGLGSEIKRVYKEGQQINTLLLAQVIQVNYKYNTVDLLALQHKEVFQNS

YANEGRFSARLPMEFGGRNIVGQPYGQVNPIAVGTVVLVGFINSDKDMPIVISVYNNNDV

SKQLSRTQFSNSDPKDLELIGDMHQKFSLYPSLTYDSVDGEGGRVVTFSGKSFIAFDTKEV

ANSSTTDAGYGTKYEDLETSYYNNGDLIEPMKGRAPNVLFKHQGVLDDDGKPDLHDLLI

HINPDGTYRTSMMNKEEDWRTLFEMTPDGRVKLRKQDSINIDGGIEISELGINNEGFVYLR

NGDMDLEVRKDGIYSQGKLFTADVDLSDVYDKLNGLSIQIKETNGQLEIIANGVEEQNGK

ISELSTEITIVAGKVESKVTKTEVQDMIDSSFVDMSDAIKKAQEDADKANKVIADMSSDNR

LTPSEKIDLLKEWDIIKNEYPSYLEQAETYEVDSKDYTAKYNSLELFVTPILADMESTSSVD

GATLRKTFNSYYTARIALLNSISKKLKDGITEAMKKASQASLDATQAMADASQAKIDADN

ANKLISDIASDNKLTPSEKYQLKKEWDVIVKEYPTTIAQAEKYAVDTAEYTAKYKALELFV

EPLFKDMDETSIVDGERLRATFSDYYASKIALLKEVTDSAKTELDAYGNKISVMETNITQT

SEAITLLATRVQTVEDGVQSNKAQIEIQAEQISQKVTASEVKGIVDDSINNLTLGGTNLFVI

KTQTAGLLNENDGTVGTAVDNSVVSDYIKVNQKTPYIATLYGNTGTNMIITDWYDKNRTF

ISGEAVADSGDFSKKYVSPENAVYARVSYKKANSVNIKFEAGTKATDYSPSWEDIKGDQTA

LEEYIKKVEEQAKKAQQDAENAKNDAENANNAIADMSNDNMLAPNEKKQILLQWEQIK

TEYPINLDQATKFGVSSQQYTTAYNALDEYLKPILADMTTTSVVVGSTLRNTFNNYYDKR

TTLLNRISDVAKNVADKAQETADTINDNLQNIGGYNYVGFSSGDNMLPRLMIKNVGYYTL

GSSTTEFIDSMVAVKGDATTQPFDYTVGTSDKEIAGGGLADYRMKEVKEGQWLTASANV

QVIDGGSARLAIYTLEGDNWVGSNSTPIQVSDGLKRVVAQRKVTGLTKGVLIRIESADTNV

KEFRFGNVQLEVGIIPTPWKKSDIDIQEDINNVVQNIKTYTAWANDLQGLDFTREKVEGKT

YMYVGTSMKDSDNYSDYTWRLTDEHIEGQINGKEGAWIYSPTAPTNPSQGLIWVDLSKV

PNQPKRWVDSETGWVALTPEEVKDLPWGEDGTNLADWVAQAEQRISSDSIINTVLGSEDF

TSVFDTKANTTDLDNLATYEDLDSIKEDYNRLIKEGINGIDFTPYVTNSELQQLKDSFNFSV

QQAGGVNMLKNSLGFSGLDFWDGTVGKNLLPNSTWNLGFGRWGGASIASFEILPPEDDK

PTSHILGSIGSRSSTKEIGNRPHPLKVNSGETYTISFDYKEEALAYDKDRPILVVRNYPDKDT

DQWMEYSIEGWAVMANGSTTDLTVWRRFTKTFTIGTSGYLDILPKTIVESWTHRSFWREL

KIEEGSQATTWVPNKEDGAFTGGIVETTQTEELANLGFGSGFVSSKRPSSSLTQSVELPEIG

ANLEYSLSFYMKVTTDNPVADFKCGIRVYEGDTLTYTLGIEDATQPIPLGFQQYKLVFTPTS

TSTKIEMFVENGQEASVIISGIMYNIGNIPLKWQPYPSEIYNTNVKIDINGVTVKNNQTDGY

TMITPQEFSGYSRIDGNIERIFTLNGQVTEVKMLKAEKRITMEPVSVFAMNTVTDTKRIRG

WAFVPSFE 

>sp|P04529|UVSX_BPT4 Recombination and repair protein OS=Enterobacteria phage T4 

GN=UVSX PE=1 SV=2 

MSDLKSRLIKASTSKLTAELTASKFFNEKDVVRTKIPMMNIALSGEITGGMQSGLLILAGPS

KSFKSNFGLTMVSSYMRQYPDAVCLFYDSEFGITPAYLRSMGVDPERVIHTPVQSLEQLRI

DMVNQLDAIERGEKVVVFIDSLGNLASKKETEDALNEKVVSDMTRAKTMKSLFRIVTPY



FSTKNIPCIAINHTYETQEMFSKTVMGGGTGPMYSADTVFIIGKRQIKDGSDLQGYQFVLN

VEKSRTVKEKSKFFIDVKFDGGIDPYSGLLDMALELGFVVKPKNGWYAREFLDEETGEMI

REEKSWRAKDTNCTTFWGPLFKHQPFRDAIKRAYQLGAIDSNEIVEAEVDELINSKVEKF

KSPESKSKSAADLETDLEQLSDMEEFNE 

>sp|P07394|VASS_BPGA Assembly protein OS=Enterobacteria phage GA GN=A PE=2 SV=1 

MFPKSNIDRNYKVKLISYDKKGKLVSDDSFEQVENYLFQNRSTTYKPGYIRRDFRRPTNF

WNGYRCFNQPVGTFTRKLSDGGRQVADYGIVNPNKFTANSQHLGDNMVIYPGPFSINIDQ

RASVEVLNKLSQSNLNIGVAIAEAKMTASLLAKQSIALIRAYTAAKRGNWREVLSQLLISE

HRFRAPAKDLGGRWLELQYGWLPLMSDLKAAYDLLTQTKLPAFMPLRVTRTVGGTHNY

KVRNVESAGDTWSYRHRLSVNYRIWYFISDPRLAWASSLGLLNPLEIYWEKTPWSFVVD

WFLPVGNLIEAMSNPLGLDIISGTKTWQLESKLNATLPASGWSGTAKLTAYAKAYDRSTFY

SFPTPLPYVKSPLSGLHLANALALINQRLKR 

>sp|P25475|VPL_BPP2 Head completion/stabilization protein OS=Enterobacteria phage P2 

GN=L PE=2 SV=1 

MMTLIIPRKEAPVSGEGTVVIPQPAGDEPVIKNTFFFPDIDPKRVRERMRLEQTVAPARLRE

AIKSGMAETNAELYEYREQKIAAGFTRLADVPADDIDGESIKVFYYERAVCAMATASLYER

YRGVDASAKGDKKADSIDSTIDELWRDMRWAVARIQGKPRCIVSQI 

>sp|P13338|VG33_BPT4 RNA polymerase-associated protein Gp33 OS=Enterobacteria phage T4 

GN=33 PE=1 SV=1 

MTQFSLNDIRPVDETGLSEKELSIKKEKDEIAKLLDRQENGFIIEKMVEEFGMSYLEATTAF

LEENSIPETQFAKFIPSGIIEKIQSEAIDENLLRPSVVRCEKTNTLDFLL 

>sp|P13342|VG59_BPT4 Protein Gp59 OS=Enterobacteria phage T4 GN=59 PE=1 SV=1 

MIKLRMPAGGERYIDGKSVYKLYLMIKQHMNGKYDVIKYNWCMRVSDAAYQKRRDKYF

FQKLSEKYKLKELALIFISNLVANQDAWIGDISDADALVFYREYIGRLKQIKFKFEEDIRNIY

YFSKKVEVSAFKEIFEYNPKVQSSYIFKLLQSNIISFETFILLDSFLNIIDKHDEQTDNLVWN

NYSIKLKAYRKILNIDSQKAKNVFIETVKSCKY 

>sp|P08767|VGF_BPAL3 Capsid protein OS=Enterobacteria phage alpha3 GN=F PE=1 SV=2 

MSNVQTSAEREIVDLSHLAFDCGMLGRLKTVSWTPVIAGDSFELDAVGALRLSPLRRGLA

IDSKVDFFTFYIPHRHVYGDQWIQFMRDGVNAQPLPSVTCNRYPDHAGYVGTIVPANNRI

PKFLHQSYLNIYNNYFRAPWMPERTEANPSNLNEDDARYRFRCCHLKNIWSAPLPPETKL

AEEMGIESNSIDIMGLQAAYAQLHTEQERTYFMQRYRDVISSFGGSTSYDADNRPLLVMH

TDFWASGYDVDGTDQSSLGQFSGRVQQTFKHSVPRFFVPEHGVMMTLALIRFPPISPLEHH

YLAGKSQLTYTDLAGDPALIGNLPPREISYRDLFRDGRSGIKIKVAESIWYRTHPDYVNFKY

HDLHGFPFLDDAPGTSTGDNLQEAILVRHQDYDACFQSQQLLQWNKQARYNVSVYRHM

PTVRDSIMTS 

>sp|P27383|VP17_BPPRD Protein P17 OS=Enterobacteria phage PRD1 GN=XVII PE=1 SV=1 

MMGKGFEMMVASAIRAAGINPDELMEKANTLVHNLNYQLDRFGQRLDSIDSRLSVIEKA

LDISPAEKPDNQPELTGITFEGDNNDQ 

>sp|P05460|VPSU_BPP4 Polarity suppression protein OS=Enterobacteria phage P4 GN=psu 

PE=1 SV=3 

MESTALQQAFDTCQNNKAAWLQRKNELAAAEQEYLRLLSGEGRNVSRLDELRNIIEVRK

WQVNQAAGRYIRSHEAVQHISIRDRLNDFMQQHGTALAAALAPELMGYSELTAIARNCAI

QRATDALREALLSWLAKGEKINYSAQDSDILTTIGFRPDVASVDDSREKFTPAQNMIFSRK

SAQLASRQSV 



>sp|P03690|VR2A_BPT4 Protein rIIA OS=Enterobacteria phage T4 GN=rIIA PE=2 SV=2 

MIITTEKETILGNGSKSKAFSITASPKVFKILSSDLYTNKIRAVVRELITNMIDAHALNGNPE

KFIIQVPGRLDPRFVCRDFGPGMSDFDIQGDDNSPGLYNSYFSSSKAESNDFIGGFGLGSKS

PFSYTDTFSITSYHKGEIRGYVAYMDGDGPQIKPTFVKEMGPDDKTGIEIVVPVEEKDFRNF

AYEVSYIMRPFKDLAIINGLDREIDYFPDFDDYYGVNPERYWPDRGGLYAIYGGIVYPIDG

VIRDRNWLSIRNEVNYIKFPMGSLDIAPSREALSLDDRTRKNIIERVKELSEKAFNEDVKRF

KESTSPRHTYRELMKMGYSARDYMISNSVKFTTKNLSYKKMQSMFEPDSKLCNAGVVY

EVNLDPRLKRIKQSHETSAVASSYRLFGINTTKINIVIDNIKNRVNIVRGLARALDDSEFNNT

LNIHHNERLLFINPEVESQIDLLPDIMAMFESDEVNIHYLSEIEALVKSYIPKVVKSKAPRPK

AATAFKFEIKDGRWEKRNYLRLTSEADEITGYVAYMHRSDIFSMDGTTSLCHPSMNILIRM

ANLIGINEFYVIRPLLQKKVKELGQCQCIFEALRDLYVDAFDDVDYDKYVGYSSSAKRYID

KIIKYPELDFMMKYFSIDEVSEEYTRLANMVSSLQGVYFNGGKDTIGHDIWTVTNLFDVL

SNNASKNSDKMVAEFTKKFRIVSDFIGYRNSLSDDEVSQIAKTMKALAA 

>sp|P68660|W_LAMBD Head completion protein OS=Enterobacteria phage lambda GN=W 

PE=1 SV=1 

MTRQEELAAARAALHDLMTGKRVATVQKDGRRVEFTATSVSDLKKYIAELEVQTGMTQR

RRGPAGFYV 

>sp|P26748|VG08_BPP22 Scaffolding protein OS=Enterobacteria phage P22 GN=8 PE=1 SV=1 

MEPTTEIQATEDLTLSGDHAAASADSLVVDNANDNAGQEEGFEIVLKDDETAPKQDPAKN

AEFARRRIERKRQRELEQQMEAVKRGELPESLRVNPDLPPQPDINAYLSEEGLAKYDYDNS

RALAAFNAANTEWLMKAQDARSNAVAEQGRKTQEFTQQSAQYVEAARKHYDAAEKLNI

PDYQEKEDAFMQLVPPAVGADIMRLFPEKSAALMYHLGANPEKARQLLAMDGQSALIEL

TRLSERLTLKPRGKQISSAPPADQPITGDVSAANKDAIRKQMDAAASKGDVETYRKLKAK

LKGIR 

>sp|P17313|VG31_BPT4 Capsid assembly protein Gp31 OS=Enterobacteria phage T4 GN=31 

PE=1 SV=1 

MSEVQQLPIRAVGEYVILVSEPAQAGDEEVTESGLIIGKRVQGEVPELCVVHSVGPDVPEG

FCEVGDLTSLPVGQIRNVPHPFVALGLKQPKEIKQKFVTCHYKAIPCLYK 

>sp|P04532|VG57_BPT4 Tail fiber assembly helper protein OS=Enterobacteria phage T4 GN=57 

PE=1 SV=3 

MSEQTVEQKLSAEIVTLKSRILDTQDQAARLMEESKILQGTLAEIARAVGITGDTIKVEEIV

EAVKNLTAESADEAKDEE 

>sp|P27384|VP31_BPPRD Penton protein P31 OS=Enterobacteria phage PRD1 GN=XXXI PE=1 

SV=1 

MNVNNPNQMTVTPVYNGCDSGEGPQSVRGYFDAVAGENVKYDLTYLADTQGFTGVQCI

YIDNAENDGAFEIDVEETGQRIKCPAGKQGYFPLLVPGRAKFVARHLGSGKKSVPLFFLNF

TIAQGVW 

>sp|P03704|VRPI_BPT7 Bacterial RNA polymerase inhibitor OS=Enterobacteria phage T7 GN=2 

PE=1 SV=1 

MSNVNTGSLSVDNKKFWATVESSEHSFEVPIYAETLDEALELAEWQYVPAGFEVTRVRPC

VAPK 

>sp|P13310|VS_BPT4 Valyl--tRNA ligase modifier OS=Enterobacteria phage T4 GN=vs PE=1 

SV=1 

MTKILVLCIGLISFSASASADTSYTEIREYVNRTAADYCGKNKACQAEFAQKLIYAYKDGE



RDKSSRYKNDTLLKRYAKKWNTLECSVAEEKDKAACHSMVDRLVDSYNRGLSTR 

>sp|P10104|WAC_BPT4 Fibritin OS=Enterobacteria phage T4 GN=wac PE=1 SV=5 

MTDIVLNDLPFVDGPPAEGQSRISWIKNGEEILGADTQYGSEGSMNRPTVSVLRNVEVLD

KNIGILKTSLETANSDIKTIQGILDVSGDIEALAQIGINKKDISDLKTLTSEHTEILNGTNNTV

DSILADIGPFNAEANSVYRTIRNDLLWIKRELGQYTGQDINGLPVVGNPSSGMKHRIINNT

DVITSQGIRLSELETKFIESDVGSLTIEVGNLREELGPKPPSFSQNVYSRLNEIDTKQTTVES

DISAIKTSIGYPGNNSIITSVNTNTDNIASINLELNQSGGIKQRLTVIETSIGSDDIPSSIKGQIK

DNTTSIESLNGIVGENTSSGLRANVSWLNQIVGTDSSGGQPSPPGSLLNRVSTIETSVSGLN

NAVQNLQVEIGNNSAGIKGQVVALNTLVNGTNPNGSTVEERGLTNSIKANETNIASVTQEV

NTAKGNISSLQGDVQALQEAGYIPEAPRDGQAYVRKDGEWVFLSTFLSPA 

>sp|P27392|VP16_BPPRD Protein P16 OS=Enterobacteria phage PRD1 GN=XVI PE=1 SV=1 

MDKKKLLYWVGGGLVLILIWLWFRNRPAAQVASNWEGPPYMTYNQPQAGSVTLPVAGY

TSPSPTLPNRNRSCGCNPAVSAAMAQGADLASKLTDSITSQLNDYASSLNDYLASQAGV 

>sp|Q9ZX29|WHIB_BPMT4 Probable transcriptional regulator WhiBTM4 OS=Mycobacterium 

phage TM4 GN=whiBTM4 PE=1 SV=1 

MHMHMGGDPSAICAQTDPELWFPDKGQSTRDAKRMCMRCPLLDECRALALRDPHLVGV

WGGLSAQERRRIRKGASA 

>sp|Q37958|P4_BPPM2 Protein P4 OS=Pseudoalteromonas phage PM2 GN=IV PE=1 SV=1 

MQKPSGKGLKYFAYGVAISAAGAILAEYVRDWMRKPKAKS 

>sp|P13302|IPI3_BPT4 Internal protein III OS=Enterobacteria phage T4 GN=ipi3 PE=1 SV=1 

MKTYQEFIAEASVVKAKGINKDEWTYRSGNGFDPKTAPIERYLATKASDFKAFAWEGLR

WRTDLNIEVDGLKFAHIEDVVASNLDSEFVKADADLRRWNLKLFSKQKGPKFVPKAGKW

VIDNKLAKAVNFAGLEFAKHKSSWKGLDAMAFRKEFADVMTKGGFKAEIDTSKGKFKD

ANIQYAYAVANAARGNS 

>sp|P03759|REXB_LAMBD Protein rexB OS=Enterobacteria phage lambda GN=rexB PE=1 

SV=1 

MRNRIMPGVYIVIIPYVIVSICYLLFRHYIPGVSFSAHRDGLGATLSSYAGTMIAILIAALTFL

IGSRTRRLAKIREYGYMTSVVIVYALSFVELGALFFCGLLLLSSISGYMIPTIAIGIASASFIHI

CILVFQLYNLTREQE 

>sp|P03718|IPI1_BPT4 Internal protein I OS=Enterobacteria phage T4 GN=ipi1 PE=1 SV=1 

MKTFKEFTSTTTPVSTITEATLTSEVIKANKGREGKPMISLVDGEEIKGTVYLGDGWSAKK

DGATIVISPAEETALFKAKHISAAHLKIIAKNLL 

>sp|P85987|CAPSD_BPSK1 Major capsid protein OS=Serratia phage KSP100 PE=1 SV=2 

MAAYQTYTMAGIKEDFADWVSNISPEYTPLISMIRKFPVHNTMFQWQWDVLKDVDTEN

QHNEASDAKDVELTPTTVVQNYVQIMRKVVFVSDSANAVSSHGREKELFYQLKKAAKEL

KRDNEGIFLLKDRAGDAGSATKPRLTASFGSLIDASMKKTADLDEATLFEMTAKLYTEGA

DPTLIMYHPSNANFFASLQEKSGTRMRIFENDKRFVKQVEYIVDPLGQELKCIPNRWCPED

ATYIFNPSDLGMAVLRAPKKVALAKSGSAEKYMIEQEVGFRLNNPKAAALIIGKYKEGGN

GGGESVKS 

>sp|P85989|CAPSD_BPSK9 Major capsid protein OS=Serratia phage KSP90 PE=1 SV=2 

MSKKLVTEEMRTQWLPVLEKKSEQIQPLTAENVSVRLLQNQAEWNAKNLGESEGPSSVN

ANVGKWQPVLIDMAKRLAPNNIAMDFFGVQPLAGPDGQIFALRARQGVGDASNTQQSR

KELFMEEAQTNYSGDQTTVHSGDPSGFSQADIEGSGTEVSSYGKAMDTVKAEQLGSPTQ

PWARVGITIQKATVTAKSRGLYADYSHELRQDMMAIHGEDVDAILSDVMVTEIQAEMNRE



FIRTMNFTAVRFKKFGTNGVVDVAADVSGRWALEKWKYLVFMLEVEANGVGVDTRRGK

ANRVLCSPNVASALAMAGMLDYSPALNVQAQLAVDPTGQTFAGVLSNGMRVYIDPYAVA

EYITLAYKGATALDAGIYFAPYVPLEMYRTQGETTFAPRMAFKTRYGIAANPFVQIPANQD

PQVYVTEDGIAKDTNVYFRKGLIKNLY 

>sp|Q04754|COAT_BPLLH Major capsid protein OS=Lactococcus phage LL-H GN=g34 PE=1 

SV=3 

MTVVLDSKDLARIDEEYKADSQVWSYLTGGNGVTQRFRGHNEVRINKLSGFVDATAYKR

GQDNARKTISVGKETVKLTHEDWFGYDLDQFDMDENGAYTVENVVREHNKMITIPHRD

KVAVQKLFDSAAKKATDSITKDNALDAYDTAEAYMFDNEVPGGFVMFVSSAYYTALKQS

AAVTRTFSTDGTMVINGIDRRVAQLDGGVPIVRVSSDRLKGLGITNHVNFILTPLSAIAPIVK

YDSVSVIDPSTDRSGNRWTIKGLSYYDAIVLDNAKKGIYVAATAGV 

>sp|P26596|MCP_BPF41 Major capsid protein OS=Lactococcus phage F4-1 GN=MCP PE=1 

SV=1 

MKLDYNSREIFFGNEALIVADMSKGINGKPEFTNHKIVAGLVSVGSMEDQAETNSYPADD

VPDHGVKKGATLLQGEMVFIQTDQALKEDILGQQRTENGLGWSPTGNWKTKCVQYLIKG

RKRDKVTGEFVDGYRVVVYPNLTPTAEATKESETDSVDGVDPIQWTLAVQATESDIYLNG

GKKVPAIEYEIWGEQAKDFVKKMESGLFIMQPDTVLAGAITLVAPVIPNVTTATKGNNDGT

IVVPDTLKDSKGGTVKVTSVIKDAHGKVATNGQLAPGVYIVTFSADGYEDVTAGVSVTD

HS 

>sp|D6RRG1|ORF4_BPKPP Structural protein ORF4 OS=Pseudomonas phage KPP10 PE=1 

SV=1 

MRPIPSLQNNFEYTDLTEPMILIPNVWGLTQQLGIFGVDRTTQESVTLEEITKSFGLMEDIH

RGARHQVGRDYDRQMRTFAVPHFTYDDYITPRDIQGKRAYGKQELETLDQVRMRKLERL

RGTHAATMEFARMHTLVTGKPYTPNNTVGGATGYDWYQEFGKTRFEVNFELDTPTTNIL

EKSELVYAHMQDEAYTGGVVGDVIAICSPEFFSKLISHPTVVEAYKYYASQPQILRERLRA

RGFDARYREFYFGNVLYIEYRGGFQGRPGGEKRRYVPAGEAVFIPGSGTEDLFKTFFAPAS

KFEHVNTPGEESYAFEYVDPKGEFLEINSETNFINVLMYPQLVVKGKAA 

>sp|D6RRG7|ORF10_BPKPP Structural protein ORF10 OS=Pseudomonas phage KPP10 PE=1 

SV=1 

MAGRTSTYAPNQVTIVINHAASGISHTLTGFSEDSIVSVERLVDTFTEYVGADDTHTRVFN

ANSGARATVSLAQTSESNDVLTFLHEFDREAMSADGMFEMLIKDNSGRSLYFSDEAYIAVI

PQGGFSNQMNTRDWVISMTNTTFQHGGNQKVSPATADTLTALGVNLDARWL 

>sp|P14819|RPC1_BPPH8 Repressor protein CI OS=Enterobacteria phage phi80 GN=CI PE=1 

SV=2 

MSSISERIKFLLAREGLKQRDLAEALSTSPQTVNNWIKRDALSREAAQQISEKFGYSLDWL

LNGEGSPKKDLESNIPPESEWGTVDAWDKNTPLPDDEVEVPFLKDIEFACGDGRVHDEDH

NGFKLRFSKATLRRVGANSDGSGVLCFPASGDSMEPVIPDGATVAVDTGNKRVIDGELYAI

NQGDLKRIKQLYRKPGGKILIRSINRDYDDEEADEADVEIIGFVFWYSVLRYRR 

>sp|P15238|RPC_BP163 Repressor protein C OS=Rhizobium phage 16-3 GN=C PE=1 SV=4 

MHKGTFHMSRLTDTLAAKLEEAGITQAELARRVGQSQQAINNLFAGRAASSMVWRELAR

ELGIDEQEMRQMMTEAGRDPEKVTSLAGLRKYRAVLPSPREPFPIIRQQEHLPRPNATIGEE

TNMEPRKKKLLPVLGEAVGGEDGEYIFNGSVLDYVDCPPSLENVPNAYAVYIDGESMVPR

FRPGETVWVHPTKPPRRGDDVVIQIHPDNEDDGAPPRGFVKEFVGWTANKLVLQQYNPT

KKIEFTREQVVSVHPIILAGKYW 



>sp|P06153|RPC_BPPH1 Immunity repressor protein OS=Bacillus phage phi105 PE=1 SV=2 

MTVGQRIKAIRKERKLTQVQLAEKANLSRSYLADIERDRYNPSLSTLEAVAGALGIQVSAI

VGEETLIKEEQAEYNSKEEKDIAKRMEEIRKDLEKSDGLSFSGEPMSQEAVESLMEAMEHI

VRQTQRINKKYTPKKYRNDDQE 

>sp|B2ZYZ1|TAIL_BPMR2 Putative tail protein OS=Staphylococcus phage phiMR25 GN=orf53 

PE=1 SV=1 

MANMKNSNDRIILFRKAGEKVDATKMLFLTEYGLSHEADTDTEDTMDGSYNTGGSVEST

MSGTAKMFYGDDFADEIEDAVVDRVLYEAWEVESRIPGKNGDATKFKAKYFQGFHNKFE

LKAEANGIDEYEYEYGVNGRFQRGFATLPEAVTKKLKATGYRFHDTTKADALTGEDLTAI

PQPKVDSSTVTPGEV 

>sp|A9CRB8|TAIL_BPMR1 Putative tail protein OS=Staphylococcus phage phiMR11 GN=orf50 

PE=1 SV=1 

MAQDKYIVALQIADKDLAKKLTIEEATLLGSLAEGGHTISNDLAEIIQGGKKDYSRNSVEE

EIKLTLDVVPGDKGQLALKESVKQFKQLRVWIWETKKRDGKHHGVFAYVVIEEHEWSFD

DEDNKIEITAKVKFNSADGTINDLPKEWLNPSALAPVVEFEDMNAYEDSYENRTKKTTAG

SSDLSM 

>sp|Q05234|VG27_BPML5 Minor tail protein Gp27 OS=Mycobacterium phage L5 GN=27 PE=1 

SV=1 

MITDTIVELEGVNGERFNLTTGDQGVYLATDVEGCFYDPPVKVVVEEPGNYPGARYLSHR

ALKRDIVFGVVILNDAKQGPRSWLSRDSEWRKAWAFNRTCKLYVTTPDSGTRYLKLALFE

SPTVKMDTDPRGKPLEVTVMSCIAYDPFWYEDDKVFSAKTKTDTRFDPSFWTPPWPWEE

LPKETLRIKVGREQGGLNPTDQYIFPKWTVPGSTEKVPNFPWPFPPNVPIPWETAPFTQFVI

PDYSFEDEEFRNRRLKTPGLIYGENCVIDTDRREEQIASESGSPVWARMNGVRFRNSIPPYT

EEAEFVIDASGCAPGQVVTLRLTRPWSRCWGLE 

>sp|Q05235|VG28_BPML5 Minor tail protein Gp28 OS=Mycobacterium phage L5 GN=28 PE=1 

SV=2 

MSGLTSVREAEDLWQKIQLRRCKREQERLKHPDVELRDGDFRLRGLVAGERVLEWEFIEN

ETGTCTLQLSLSHYLAKWVMDHRGRAKRNVIINIEKQGARWTGMMDHYRVIKTDAGDA

YIEIVFLHDFEQTKHIRVWCNPFLRPELQFPKVWIIFGPAKWCLLVTLFVNLLRLETSLWTL

PDDPTDINEWMGPSFNPANWRNIVKPFPFLADNSPVTMVFSRFGTFYDTAKKILEDHQLTL

TCRRYIKDRDPHPFEDLKGLWGIDPVEDLLQKIPLRDGCVVWDIEDNSGWGTQTAFGGS

WLTGFVRGMVQLAGDGQVEGVDVFTGDYTFPGEYYSPWFMGTSPIAPHVVFEEGPLTGI

KSSEFSYYEATDTSFLAGGQSAPGINEGISALVNIGGDLLTSFINSQLAALGAVGGAIDLPPL

GGLLDAVLQPLYSDVFGAFMEVPTLRAMGISLPISGLEDIVTGLGDFHYFENMADGAMKA

FTLSAFAAIASQIHKTRARTTHTLKVSDAAPYIFAPKPYGHCWIGDRVGTSVLGYPVEHQL

FVERIRKVKYRIDKDGMKPLEIEIGYREPKNPALHILEEIKRVNGALGTAGIL 

>sp|P20344|VG85_BPPH2 Head fiber protein OS=Bacillus phage phi29 GN=8.5 PE=1 SV=1 

MMVSFTARAKSNVMAYRLLAYSQGDDIIEISHAAENTIPDYVAVKDVDKGDLTQVNMYP

LAAWQVIAGSDIKVGDNLTTGKDGTAVPTDDPSTVFGYAVEEAQEGQLVTLVISRSKEISIE

VDDIKDAGDTGKRLLKINTPSGARNIIIENEDAKALINGETTNTNKKNLQDLLFSDGNVKA

FLQATTTDENKTALQQLLVSNADVLGLLSGNPTSDNKINLRTMIGAGVPYSLPAATTTTIG

GVKKGAAVTASTATDVATAVKDLNSLITVLKNAGIIS 

>sp|P85225|VPN1_BPPHE Putative tail sheath protein OS=Enterococcus phage phiEF24C PE=1 

SV=2 



MAVEQFPRKKVSRPHTEITVDTSGIGGSSSSSDKTLMLVGSAKGGKPDTVYRFRNYQQAK

QVLRSGDLLDAIELAWNASDVNTASAGDILAVRVEDAKNATLTKGGLTFASTIYGVDANEI

QVALEDNNLTHTKRLTVAFSKDGYKKVFDNLGKIFSIQYKGSEAQANFTIAQDSISKKATT

LTLNVGSEPESTTEVMKYELGQGVYSETNVLVSAINSLPDWEAKFFPIGDKNLPTDALEAV

TKVDVKTEAVFVGALAGDIAKQLEYNDYVTVAVDATKPVEDFELTNLTGGSDGTAPESWA

NKFPLLANEGGYYLVPLTDKQAVHSEALAFVKDRTDNGDPMRIIVGGGTNETVEESITRAT

NLRDPRASLVGFSGTRKMDDGRLLKLPGYMMASQIAGIASGLEVGEAITFKHFNVTSVDR

VFESSQLDMLNESGVISIEFVRNRTLTAFRVVQDVTTYNDKSDPVKNEMSVGEANDFLVSE

LKIELDNNFIGTKVIDTSASLIKNFIQSFLDNKKRAREIQDYTPEEVQVVLEGDVASISMTV

MPIRSLNKITVQLVYKQQILTA 

>sp|P03715|VSOC_BPT4 Small outer capsid protein OS=Enterobacteria phage T4 GN=soc PE=1 

SV=1 

MASTRGYVNIKTFEQKLDGNKKIEGKEISVAFPLYSDVHKISGAHYQTFPSEKAAYSTVYE

ENQRTEWIAANEDLWKVTG 

>sp|Q05278|VG06_BPML5 Minor tail protein Gp6 OS=Mycobacterium phage L5 GN=6 PE=1 

SV=2 

MADLGNPLDLEMLCLVTGRDFRWTIDYPWGPGELFLELETGGEHNALHQVYVTGATGGT

YTLNVNGTNTPAIDYNDVSENPQGLAGDIQDALDAAVGAGNAVVHPVSLFPAWTLNFNL

NASKPLTEQLVNTINKAANDFFDTFDQLLGVDVEMTVTDTLNFKLKVTSRRSFDEVGVVT

FAVDVTSQAVINFFNSVAELTGAVNTVNVDFYWNRTYDIEFTGSLGLQPIPATTADITNLAG

TSKAVSVTVVEPGKKRLTIWPFTVNGETATIKVESEEADKIPNRCRWQLVHMPTGEAAGG

DAKQLGRVYRQPR 

>sp|Q05223|VG17_BPML5 Major head protein Gp17 OS=Mycobacterium phage L5 GN=17 

PE=1 SV=2 

MAVNPDRTTPFLGVNDPKVAQTGDSMFEGYLEPEQAQDYFAEAEKISIVQQFAQKIPMGT

TGQKIPHWTGDVSASWIGEGDMKPITKGNMTSQTIAPHKIATIFVASAETVRANPANYLGT

MRTKVATAFAMAFDNAAINGTDSPFPTFLAQTTKEVSLVDPDGTGSNADLTVYDAVAVNA

LSLLVNAGKKWTHTLLDDITEPILNGAKDKSGRPLFIESTYTEENSPFRLGRIVARPTILSDH

VASGTVVGYQGDFRQLVWGQVGGLSFDVTDQATLNLGTPQAPNFVSLWQHNLVAVRVE

AEYAFHCNDKDAFVKLTNVDATEA 

>sp|Q05233|VG26_BPML5 Minor tail protein Gp26 OS=Mycobacterium phage L5 GN=26 PE=1 

SV=2 

MPNSAGVEVARISVKVSPNTKEFRRELKTELEKIERELKGDVEINGHLDAAQAKADFKRM

MMQLKTEAAKGVHVPVDVTVDKKSKKGGLLGGLLGGSRGLGDLGDDAEKASSQVQHL

GKSFLGLTRAAWIGVGIVAVAAPLVGIVAGLLAGLPSLLSAFGAGAGVVALGMDGIKAAAS

TLAPTLETVKAAVSSTFQQGLTPVFQQLGPMLTAITPNLQNVASGLVNMAGSITDVITQAP

GLQQIQNILTKTGEFFTGLGPVLATGTQAFLTLSNAGANSFGTLLAPLQEFTNGFNDMVNR

VTSNGVFEGAMQGLSQTLGSVLNLFNRLMESGLQAMGQLGGPLSTFINGFGDLFVSLMP

ALTSVSGLIGNVLGTLGTQLAPIVTALTPAFQTLASTLGTMLTGALQALGPILTQVATLIGTT

LNTALQALQPMLPSLMQSFQQISDVLVTSLAPHIPALATALGQVAGAVLQLAPTIISTLVPAF

VQLVPKVAELVPTIVNLVQSFANLMPVVLPLAQALVSVAGAVIQVGVSIGGALIGALANLT

EIISNVIKKVSEWVSSFSSGAQQIAAKAAELPGMIQSALANLMAIGLQAGKDLVQGLINGI

GGMVSAAVNKAKELASSVAGAVKGFLGIESPSKLFTEYGQFTAEGFGNGMEAGFKPVIER

AKDLAAELSRAMESGTDPSGILAGLDQNELKQMLAALEEERKRLKVEKNGIPKGDKAGR



EALQNQLDQIQAQKDILSYQRDRIKNESEYGDMAGEDPLVKAASGLMSAPVDFAKATGK

QFLSDIGISGDGFISKAITEGIQYIFQIGSVDEALSIKDREESKNALSVVGR 

>sp|P85226|VPN2_BPPHE Putative major capsid protein OS=Enterococcus phage phiEF24C 

PE=1 SV=2 

MTEKKNTERQLTSVQEEVIKGFTTGYGITPESQTDAAALRREFLDDQITMLTWADGDLSF

YRDITKRPATSTVAKYDVYLAHGRVGHTRFTREIGVAPISDPNLRQKTVNMKYVSDTKNM

SIATGLVNNIEDPMRILTDDAISVVAKTIEWASFYGDSDLSENPDAGSGLEFDGLAKLIDKH

NVLDAKGASLTEALLNQASVLVGKGYGTPTDAYMPIGVQADFVNQQLDRQVQVISDNG

QNATMGFNVKGFNSARGFIRLHGSTVMELEQILDENRMQLPNAPQKATVKATLEAGTKG

KFRDEDLTIDTEYKVVVVSDDAESAPSDVASVVIDDKKKQVKLEITINNMYQARPQYVAI

YRKGLETGLFYQIARVPASKAVEGVITFIDVNDEIPETADVFVGELTPSVVHLFELLPMMRL

PLAQVNASVTFAVLWYGALALRAPKKWARIKNVKYIATGNVFN 

>sp|P18683|VNUN_BPHK0 Transcription termination factor nun OS=Enterobacteria phage 

HK022 GN=nun PE=1 SV=1 

MLMVKKTIYVNPDSGQNRKVSDRGLTSRDRRRIARWEKRIAYALKNGVTPGFNAIDDGPE

YKINEDPMDKVDKALATPFPRDVEKIEDEKYEDVMHRVVNHAHQRNPNKKWS 

>sp|Q05229|VG23_BPML5 Major tail protein Gp23 OS=Mycobacterium phage L5 GN=23 PE=1 

SV=2 

MAENDDAVLTAAVGYVYVGAAGTAAPTPALLKTIDLSKPETWTGATGWTSVGHTSRGTL

PEFGFEGGESEVKGSWQKKKLREITTEDPIDYVTVLLHQFDEQSLGLYYGPNASETPGVFG

VKTGQTNEKAVLVVIEDGDMRLGHHAHKAGVRRDDAIELPIDDLAALPVRFTYLDHEDE

LPFSWINEDLFNVPEVPEG 


