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CDS1 complement(874..2637)

LSKDLVARQALMTARMKADFVFFIFVLWKALSLPVPTRCQIDMCKKLAAGDNRRFILQAFRGI
GKSFLTCGFVVWKLWNNPDLKFMIVSASKERADANSIFIKRIIDLMPQLQELKPKQGQRDAVIS
FDVGPAKPDHSPSVKSVGITGQLTGSRADILIADDVEVPNNSATQAARDRLSELVKEFDAILKPG
GTIIYLGTPQNEMTLYRELEGRGYTTTIWPARYPRDRKDWQSYGDRLAPMLQAELEEDPEAFYW
RPTDEVRFDDIDLKERELSYGKAGFALQFMLNPNLSDAEKYPLKLRDLIVADLDPASSPMVYQ
WLPNPQNKREDVPNVGLMGDSYHTYQTVGSAFSSYTQKILVIDPSGRGKDETGYAVLYQLNG
YIFAMEVGGMRGGYEDSTLEALAKIGRKWKVNEYVIEGNFGDGMYLELFKPVAARIHPAAVTE
VKSKGQKELRICDVLEPIMGSHRLIVNAAAIVQDYQSASDKDGVRNPIYSLFYQMTRISRERGA
LAHDDRLDALAIGVQFFVESMAKDANKGEREVTEEWLEEQMENPRKGFESIHTEFWDNGVRVT
HDTDDELGLGSYVTFH

PHAGE_Escher_vB_EcoP_F_NC_047808: hypothetical protein; 
PP_00034; phage; -

terminase large subunit [Escherichia phage 6925] Escherichia phage 6925 1211 1211 100% 0.00E+00 99.15% 587 UTI75182.1

CDS2 complement(2634..3083)
MLEFLKRAAPWLLAAVMFAGGYHTANNKWEAKVNAEYTSNLKASEDTRLAVQAEVNKVSKR
FQDEMSSLEGSTDRIIADLQSDNKRLRIRVKPTSGTTQSDGRCVIASYAELDERDAKRLIAIGVKG
DKWIKALQDTVRALQQDKEATH

PHAGE_Escher_Vec13_NC_048023: endopeptidase Rz; PP_00035; 
phage; -

Rz-like spanin [Escherichia phage PSK1] Escherichia phage PSK1 300 300 100% 2.00E-102 97.99% 149 XAO35749.1

CDS3 complement(3186..3449)
MTQMDLEKFLLMLDTERARLMLQDLRDDSKRSPQLYNAIEKLLARHNFVLSKVSVDEKTLAD
MEALNAEYDKVLSATEDNDTGYGVQ

PHAGE_Escher_ST31_NC_047829: DNA packaging protein, small 
subunit; PP_0003

terminase small subunit [Escherichia phage 
ElsieAttenhofer_Bas105]

Escherichia phage ElsieAttenhofer_Bas105 169 169 97% 2.00E-52 100.00% 84 XPK40850.1

CDS4 complement(3446..3640)
MIELDFKNEVLKASPIVGTAAADGASRFFFGLTLNEWFYVAAIAYTVVQIGVLVYKTIKGGGKT PHAGE_Escher_Vec13_NC_048023: type II holin; PP_00037; 

phage; -
class II holin [Escherichia phage Mt1B1_P3] Escherichia phage Mt1B1_P3 124 124 100% 2.00E-35 98.46% 65 QNJ49131.1

CDS5 complement(3800..5995)

MSTITQFPSGNTHYRIEFDYLARTFVVVTLVNSSNPTMNRVLEVGRDYRFFNPTMIEMLVDQSG
FDIVRIHRQTGTDLVVDFRNGSVLTASDLTNSELQAIHIAEEGRDQTVDLAKEYADAAGSSAGN
AKDSEDEARRIAESIKASGKIGYITRRSFEKGFNITTWNEVLLWEEDSDYYRWDGTLPKNVPTGS
TPESSGGIGVGAWVSVGDASLRSHLASKLGYSLIGELDSVSGFYGLYGRDTSRVKLKSWSSDYI
LVTGGKPTGGGEFIFVPTMPKTSHNGGTIISPSVPYSSISAFLAGTGESDPSGSGCWVRDFDGPIN
ALWFGAVGDGVTDNSAQLAAFRNAVVAQTDKRRGYIPAGIYAYATGPNFAVKGVHIFGDGK
NNTILKSTSGEKAFKIDGSEYGLQAVYDVVVENIGIEGHANTQHILYVENSSHLTMRNINLREAS
PTTGKVMSLLWTVASVFENITYSINEQPVTNKPYYGLVLGTSPSRNLKSTANLFINTIMEGVGGT
GIRLNDTDLNTFIGGTSEANGTYGITTSGGSRQNKFVGMGFEANGTADLLDGGQDTVLENCYTG
KSIVLLSSSRRARIVGGLHERIEMQSGCSAANIENLTVNYFDTGSGGIYDSGTNSSFRNVFDLDA
NAYVYPTKLRQPITVTASPFTYTNTTGEYQNVLTTGGTVTSIQFNRGGSQTVTGMTSGFVMLAP
GDSLIVSYSVAPTMSMVPMGNNIV

PHAGE_Escher_LM33_P1_NC_031937: Phage tail fibers; 
PP_00038; phage; -

tail protein [Escherichia phage Baskent_phicoli_1] Escherichia phage Baskent_phicoli_1 437 437 31% 4.00E-139 91.67% 718 XCD08726.1

CDS6 complement(6062..10450)

MATRGIRNNNLGNLRVSKDQWEGAVGDDGAFVIFDSPESGVRALAKNLQSYGRQGYDSIEKII
NRWAPPNENDTQSYINSVVAATGIPATQSLDLSDPDTLSSLAQAIGYHETGSRYDPEVYRKGVA
RALNGISPKTPPVSANVFDALTEGLKAKPKVALGENLPTAAGLNIEGQSPEAPNESFGEMFYKST
GETMQEREDRSTWFGFGAATEAEVKNSMVGVAIRAGQTEDSLDVIGDVFNPTRWNNHKWSRE
ELDQIRNAGVLPQYYGVITGGSPQNLTELINLALENQKLDQEKAKAGVGAQLAAGVIGAGVDP
LTYVPIAGQVGKGGKLVNKMFTVAAQSGALAGVSEMARTSVAGGDAHVAEAILGGALFGGG
MTAIADGLGRALGRNTNEFAGPATRLEARETARNTDGQDLSRLPIQDGEQTFSHQGVKFADVP
NEPGSVRLEDGSILIGENPLNPKTRQVFDEVIEPERAAAGVNLGGLTEIGLKLLRSENPEIRGVAA
DLVRSPTGMQSGASGKIGTTASDVFERLRAVDHRFYNDIDDAVTEALKDPYFQTAFWRDNSAL
REDVYKRVALAIEDGSGNLKSELTPGELKVYDMLKNQFDAKREMMENPAMFGRTDAKSIFPG
SRFKGTYVPVVYSSQMKQLYINELGSPEALQEAIKKSWLTSYASRPEVKARVDEMLAEQLRAS
QPAAGKTVGTASNHRSSVEAARDQMKLDDAATQAIDKVAELKDVLTNAEKRVADREKKLQN
SKDRLDSHEAKLKELEEKLAAKPNSKTIPVKIESRKQMIETQKSHVRINTERLDYMKGQADKVR
DRITKATTEAESAVAAAKGQKSSVDGQDTTSGETTSGNASQAAPEVTMDMVEKYANDKAYGI
SHTEQFERSSVMEENINGLVGLENNNFLEARNLFDNDMEITLPNGKQFSVNSLREWDMDKIVPA
YNRRINGDIAIMAGTGKTTKEMKDLVETMMNKAGDDGKLKGEVSTLRDTLKILTGRARRDGA
DDAAFATVMRTMTDLSFFAKNAYMGVQNLTEIGGMLARGNVRAMLHGVPMFRDLAFRNKK
VGASEIKDLHNVLFGKELDDSIRPSKQDVIDRLRSYSDLGRGAATALGTAKYYTGELAVRSPLT
KVLNGTTNYLLDAGRQGFLSDIVEHSLTGSKRKFDDRWLKTAGISNEQWNGIKSLIRESVTRGP
DGKYTIKDKKAFSQDPRAMDLWRMGDTIADETLLRPYKLSNMDAKAYGPIAKTVLQFKNFVI
KSINGRTMRTFYNATKNNRAIDAALSTVMSMGLAGIYYMAQAHVKAYAMQDGRDRDYLKQ
ALDPTMIGYASLSRSSHLGGPLGVANILGGIAGYEDTKMLRSSILPRSPTEKPERAIAYGAATSDP
VMNVVGNFLEQVPAFGYAANVGASAYNLAGYLKADTRVNERDYMTGMYNTLRELVPNDPIT
QKLLLGTFEEQGIHIKD

PHAGE_Escher_NC_A_NC_048163: protein inside capsid D; 
PP_00039; phage; -

internal virion protein with endolysin domain [Escherichia phage 
ST31]

Escherichia phage ST31 2909 2909 100% 0.00E+00 96.37% 1462 YP_009790653.1

CDS7 complement(10455..12737)

MASNIESALANRTMGRGRAPGKTIAVNYQAASVQAPTGDSGLARALTNFVESGTGLYKQFKD
EEKTRADERSNEIIRKLTPQQRREAIQNGTLLYQDDPYAMEALRVKTGRNAAFAVDDEINVKIQ
NGEFRTRQDMEEYRHQRLQDAAKSYAEEAGINPTDEFFQRGFNDNITDRNIAIYGSFNKYFSKQ
SEETAMLNTRIEMNSFLNDGDLMRSPESGKTFMAYLRDGLTTAAIPSDQRAREVITQTVRDAIQ
KSGGSNFLQQVRGERITLNGVDATIEEIVGPDVFNAAVVEAQGTEYKLVAKYQEDLALGVQSAI
LQDDPTIGLAQIQKLKEQNNLLQPGEELTPQRQMLINAEASLLEAVKRKSAEQAKENTKLIQTQN
KQLVIDQVYQRRLAGDNVSTNYEDLPVSDATGEFKRSDMNNYASAKLQQIDQMDIPEAAKDA
QKVALLRADTNNGPFRNAFQTLTQDAAGEWQAAVIRGQYDPDKMKRFESLRRAYTQDPSSFA
ALYPDQAQLFSTFDQMDKMGLDPQTMIEADKQAASQSREMRMESDKAWQELKNDSRNKDLS
RIPTSLDASARKVWDSWYYRTGNADDATQQTQRWLNENTVTFQSEGSDGKSIGMVSKHQLIV
GDNLESWQVGRDIIDTARKQLIKANPWVVNSQLSVFEQNGSIFLQDATGTIRIRYDKELVGKLY
REQQQKEQDAAYAQAERDANKRARIVWTKAAGDKRRADREDNIEKRGGMYNDVSLEGIANV
LIGKE

PHAGE_Entero_K1F_NC_007456: internal virion protein C; 
PP_00040; phage; -

internal virion protein [Escherichia phage vB_EcoP-101120B1-2] Escherichia phage vB_EcoP-101120B1-2 1529 1529 100% 0.00E+00 98.29% 760 QZI79807.1

CDS8 complement(12749..13303)

MSVAGATMSASQQAKAEGAAIDAQNRQAQEMVKQMNYSDANLKMQERDLKEQQMAELTET
TLNGVRNQGMVRAAVAESGLEGNSMDRIERQVEGDTVKERVGITESYNRDYAAIFGNRIANIE
NTKSAIRGQGRIIKTSPLAHALNVASAGMQGYAAGKSISGASSSGGAAPISAAKGTPTGHS

PHAGE_Citrob_SH3_NC_031123: internal virion protein B; 
PP_00041; phage; -

internal (core) protein [Escherichia phage pO91] Escherichia phage pO91 363 363 100% 5.00E-126 97.28% 187 WMM35653.1

CDS9 complement(13321..13791)
MYIRKATEPDVHYFLWHLSADDVNECKANYGSTVGLSERLLKHLSPSSVVLTNGVGEVFAYG
GNQGDNVWFLTSGLVNKLRPKEKREFIKRISEYRDLMLDQYGTIWNYVWSGNKSHIKFLKLLG
AKFHDDWTVSPVTGERFQLFTISKEDVCVNP

PHAGE_Escher_vB_EcoP_F_NC_047808: internal virion protein A; 
PP_00042; pha

internal virion protein [Escherichia phage ZG49] Escherichia phage ZG49 224 224 69% 2.00E-72 99.07% 134 YP_009787290.1

CDSs CDS_POSITION Amino acid sequence
Results of BLASTp analysis



CDS10 complement(13868..16225)

MPLITQSIKNLKGGISQQPDILRFSDQGESQVNCWSSESDGLQKRPPTVFKRRLDIDVGSNPKFH
LINRDEQEQYYIVFNGSNIQVVDLSGNQYSVSGAVDYVKSSNPRDDIRVVTVADYTFVVNRKV
VVKGGSEKSHSGYNRKARALINLRGGQYGRTLKVGINGGVKVSHKLPAGNDAENDPPKVDA
QAIGAALRDLLVAAYPTFTFDLGSGFLLITAPSGTNINSVETEDGYANQLISPVLDTVQTISKLPL
AAPNGYIIKIQGETNSSADEYYVMYDSNTKTWKETVEPGVVTGFDNTTMPHALVRQSDGSFEF
KTLDWSKRGAGNDDTNPMPSFVDATINDVFFYRNRLGFLSGENVIMSRSASYFAFFPKSVATLS
DDDPIDVAVSHPRISILKYAVPFSEQLLLWSDEVQFVMTSSGVLTAKSIQLDVGSEFALGDNARP
FAVGRSVFFSAPRGSFTSIKRYFAVADVSDVKDADDTTGHVLSYIPNGVFDIQGTGTENYICVN
STGAYNRIYIYKFLFKDGVQLQASWSHWEFPKDDKILASASIGSTMFIVRQHQGGVDIEHLKFIK
EATDLPSEPYRLHVDSKVSMVIPIGSYNADTYKTTVDIGAAYGGNAPSPGRYYLIDSQGAYVDL
GDLTSISTVVILNGDWSGRTVFIGRSYLMSYKFSRFLIKIEDDSGTQSEDTGRLQLRRAWINYKDT
GALRLIVRNGEREFVNTFNGYTLGQQTIGTTNIGDGQYRFAMNGNALTTSLTLESDYPTPVSIVG
CGWEASYAKKARSV

PHAGE_Entero_K1F_NC_007456: tail tube; PP_00043; phage; - non-contractile tail tubular protein [Escherichia phage vB_EcoP-
22664BS1]

Escherichia phage vB_EcoP-22664BS1 1585 1585 100% 0 98.22% 785 QZI78486.1

CDS11 complement(16235..16462)
MASHNLKIHRQHFGPIQLGLKTAELRLNDRDFKVGDWLILNEWDNGYTGQQVARKVVHISDV
GDIAEGYVIMSMI

PHAGE_Escher_ST31_NC_047829: hypothetical protein; 
PP_00044; phage; -

RNA-binding protein [Escherichia phage EcoDS1] Escherichia phage EcoDS1 154 154 100% 1.00E-46 96% 75 YP_002003774.1

CDS12 complement(16462..17028)

MAQYIPLNANDDLDAINDMLAAIGEPAVLQLDEGNADISNAQRILHRVNRQVQAKGWNFNINE
AAILTPDVKDNRIRFLPSYLRVMTAGATSYYSNMGGYLYDLSTQSTTFTDPITVELVEMKPFSE
MPVVFRDYIVTKASREFNAKFFGSPESELYLREQEAELYQQVMEYEMDTGRYNMMSDIGRD

PHAGE_Escher_ZG49_NC_047777: tail tubular protein A; 
PP_00045; phage; -

tail tubular protein [Escherichia phage Baskent_phicoli_1] Escherichia phage Baskent_phicoli_1 388 388 100% 7.00E-136 98.94% 188 XCD08719.1

CDS13 complement(17353..18402)

MANVPGQKIGTDQGKGKSSSDALALFLKVFAGEVLTAFTRRSVTADKHIVRTIQNGKSAQFPV
MGRTSGVYLAPGERLSDKRKGIKHTEKVITIDGLLTADVMIFDIEDAMNHYDVAGEYSNQLGE
ALAIAADGAVLAEMAILCNLPSASNENIAGLGTASVLEVGKKADLNTPAKLGEAIIGQLTIARAK
LTANYVPAGDRYFYTTPDNYSAILAALMPNAANYAALIDPETGNIRNVMGFVVVEVPHLTQGG
AGETRGADGITIASGQKHAFPATAGGDTKVALDNVVGLFSHRSAVGTVKLRDLALERDRDVD
AQGDLIVGKYAMGHGGLRPEAAGALVFTAAAGG

PHAGE_Citrob_SH3_NC_031123: major capsid protein; PP_00046; 
phage; -

major capsid protein [Escherichia phage pO91] Escherichia phage pO91 685 685 99% 0.00E+00 97.69% 347 WMM35647.1

CDS14 complement(18530..19489)

VNAWPAVTDWQVVVFPINDLKENDLMSQSVYAEFGVSSNAITGSVEDLNEHQKSMLEQDVAV
RDGDDAITFKQLEAENEEATEEDGNVEETEGEEDHESDDEESETDGEQPEFIELGDAPKDLTESVT
ALDENEAAFDDMVSSAVEAGKVTADEITAIKAEYAKDGKLSDASYAKLQEAGYTKRFVDSFV
RGQEALAEQYAAGVVRYAGGAEQFNRILYHLESNDPSTREALEAAIVRKDIATTKALLNLAGKT
LGKAVGVKPKRTITTQAKPVVAPKSPKTEAFSSKADMIKAMSDPRYLRDAKYTMEVRAKVAA
SSL

PHAGE_Escher_ST31_NC_047829: capsid and scaffold protein; 
PP_00047; phage;

capsid assembly protein [Escherichia phage vB_EcoA_ASO2B] Escherichia phage vB_EcoA_ASO2B 577 577 92% 0.00E+00 97.62% 294 UAW58420.1

CDS15 complement(19523..21091)

MAEREGFAAEGAKAVYDRLKNGRQPYETRAQNCAAVTIPSLFPKESDNSSTEYVTPWQAVGA
RCLNNLAAKLMLALFPQSPWMRLTVSEYEAKTLSQDSEAAARVDEGLAMVERVLMAYMETNS
FRVPLFEALKQLIVSGNCLLYIPEPEQGTYSPMRMYRLVSYVVQRDAFGNVLQIVTLDKVAFSA
LPEDVKSQLNAEDYEPDTELEVYTHIYRQDDEYLRYEEVEGIEVAGTEGSYPLTACPYIPVRMVR
LDGEDYGRSYCEEYLGDLNSLETITEAITKMAKVASKVVGLVNPNGITQPRRLNKAATGEFVAG
RVEDINFLQLTKGQDFTIAKSVADAIEQRLGWAFLLNSAVQRNAERVTAEEIRYVAGELEATLG
GVYSVQSQELQLPIVRVLMNQLQSAGMIPELPKEAVEPTVSTGLEALGRGQDLEKLTQAVNMM
TGLQPLAQDPDINLPTLKLRLLNALGIDTAGLLLTQDEKIQRMAEQSAQGAVVNGASAAGANM
GAAVGQGAGEDMAQA

PHAGE_Escher_YZ1_NC_047927: head to tail connector; 
PP_00048; phage; -

head-tail adaptor [Escherichia phage ST31] Escherichia phage ST31 1055 1055 100% 0.00E+00 99% 522 YP_009790644.1

CDS16 complement(21102..21350)
VGKSISKAFKKVVKSTLGTVGLGADDAPKVVEAQTPAAPVEVPNDKVEDVDIETTASDEKKV
KRSGKRSL

PHAGE_Escher_ST31_NC_047829: virion assembly protein; 
PP_00001; phage; -

host range and adsorption protein [Escherichia phage ST31] Escherichia phage ST31 131 131 100% 1.00E-45 97.14% 82 YP_009790642.1

CDS17 complement(21343..21765)
MLPYLNSREGRHMCACRLWEDGQSNFKSFEDFKVHTYRMADEFDGEEYTIYDVSGQPVAYLY
MLATTSWHRPTPGLDLSIVAIRRDSQSSRKVLETVRHIVNEECKRWGLGWYSRIKHVSGSVDIVT
TKCVSTNKEINRG

PHAGE_Citrob_SH3_NC_031123: hypothetical protein; PP_00002; 
phage; -

hypothetical protein 22664BS1_047 [Escherichia phage vB_EcoP-
22664BS1]

Escherichia phage vB_EcoP-22664BS1 291 291 100% 7.00E-99 97% 140 QZI78477.1

CDS18 complement(21770..21994)
MCFSPKISTPKPSVQAPEPAPLSEEVASVDIGAESDVDTNETKGIKDLKVKKESAPKDKSSVSRA
MRASGVNMG

PHAGE_Escher_ST31_NC_047829: DUF5476 family protein; 
PP_00003; phage; -

DUF5476 family protein [Escherichia phage BUCT788] Escherichia phage BUCT788 145 145 100% 2.00E-43 98.65% 74 XTB81123.1

CDS19 complement(22009..22281)
MAINAIENVVKQLQEERLDVPNISQSAIQFLHVLFNASYAEKMGVISLLKQQGYSDAFIAGFIKG
LQYCSDTLDSAIAMRRELKDTVQFD

PHAGE_Escher_YZ1_NC_047927: DUF2717 domain-containing 
protein; PP_00004; p

hypothetical protein AHPLHIJF_00014 [Escherichia phage SR04] Escherichia phage SR04 185 185 100% 2.00E-58 100.00% 90 WLW38337.1

CDS20 complement(22492..23361)

MTSNKKIALVLDGDYLVFSSMAAAEDETDWGDDIWTIICDHAKARRILENTIAEIVKKRKAWK
DAKIVMCFTDDANWRKDVLPTYKANRKGSRKPVGYKKFVAEVMADPRFNSFLRPTLEGDDC
MGIIGTRPQIVGCDHAVLVSCDKDFKTIPNCEFFWLTTGEILSHTTAEADYWHMEQTIKGDTTDG
YGGIPGMGEDTTRAFLDEPYYFVQESRELKTGRNKGQIKTEWKKYPKREDMTLWDCMVTLAA
KAGMTEEELLVQAQVARICRASDYDPKSKEVILWTPSV

PHAGE_Escher_ZG49_NC_047777: exodeoxyribonuclease; 
PP_00005; phage; -

exonuclease [Escherichia phage 216Ecol046PP] Escherichia phage 216Ecol046PP 593 593 100% 0 98.27% 289 WWT42867.1

CDS21 complement(23689..23973)
MAITKRIRVSFDLKMVVNSKEEETMCRQLAEVTKAYAEGEKLDGLQFAMVKAAIESGPESAIEI
AVKKYVKKELMYAFDDHQFGVSNLRFEVKQ

PHAGE_Cronob_Dev2_NC_023558: hypothetical protein; 
PP_00006; phage; -

hypothetical protein [Escherichia phage KM02] Escherichia phage KM02 167 167 100% 3.00E-51 87.23% 94 XFA12263.1

CDS22 complement(23973..24146)
MGEYRKDELQIACRTQEIAERTVEIAQLAMRKVGEFYNFKCVLDTEGKIGPTWKECH PHAGE_Escher_K1F_NC_007636: gp5.4 protein; PP_00007; 

phage; -
DNA polymerase [Escherichia phage Ro45lw] Escherichia phage Ro45lw 120 120 100% 4.00E-34 100.00% 57 YP_009818275.1

CDS23 complement(24146..24646)
MRGKKLILEATETGCIIPTSHKLNQDGYFRKRTNGVLEMYHRTLWTKANGPIPEGFEVDHKCHN
RACCNVEHLQVLDRDSHLVKTNQERYAARKLEARDYWVETGCTGTKLAEVFNVSFSAACGWI
RESGRRRDYPKGVGPWVRFPRNPKRQTVTSKTDDIVRHFQ

PHAGE_Escher_K1F_NC_007636: gp5.3 protein; PP_00008; 
phage; -

HNH endonuclease [Escherichia phage K1F] Escherichia phage K1F 265 265 77% 2.00E-88 97.66% 131 YP_338109.1

CDS24 complement(24656..24775) MYTAGKETSRTWHGCINIMVHIKSGELGELLMGQYRAKP hypothetical; PP_00009; - hypothetical protein (Escherichia phage vB_EcoP_PPW10 )

CDS25 complement(24726..26744)

MFDLKSIWCSDIETNGLLDTVSQFHCGVLINAESNETIKYGVAPMVGIVGGFKEYVHKVEEIAA
SPDGMLVFHNGINYDVPAIDKLKRLYFGKRFNFPKHKMIDTLVLGRLMYPNIKFSDMGAVKA
GRLPPKMMGRQSLEAWGYRLGEMKGEYKHDYVAKCKAEGIEYKAGDEWLLPSQEMLDYNV
QDVVVTLALFKKFLTDKYYFQSEQFAFDQIYALRLEHDAAWTCAKMERNGYPMNTEMVEGLY
RELTVKRAELLDKLRSTFGSWYAPKGGKEFFKHPRTGKDLPKYPRVVYPKVGSVFKKPKNKA
QRLGLEPCEFDSRDTMEGAPFTPITYVEFNPGSGDHLAKVLMERGWEPVDFTDTGKPVVDDETL
EHVKLPDAEAQACVELVREYLVVQKRIGQAAEGKNAWLKLVGPDGRMHGSINPCGAVTGRAT
HSSPNMAQVPANGAPYGETCRGAFGAAWNKKDGNPDPWIQVGVDASGLELRCLGNRAAPFD
GGDYAKTVVEGDIHWANAVNAGLAPNVPRDKSNHDHDAFRNNAKTFIYAFLYGAGAAKIGLI
VGGGKKEGSALMKKFIEGTPAIKDLREAVSSTLISDSKWVDGENIVKWKRRWLRGLDGRRIHIR
SPHSALNALLQGDGAVVCKHWIVETERMLEEAGYVHGWEGDFAYMAWVH

PHAGE_Escher_vB_EcoP_F_NC_047808: thermostable DNA 
polymerase I; PP_00010;

hypothetical protein AHPLHIJF_00021 [Escherichia phage SR04] Escherichia phage SR04 1379 1379 100% 0 98.66% 723 WLW38344.1



CDS26 complement(26984..28684)

MSYDDQDDESVFLYHTQCPDCGSSDANGVYSDGHQFCFACDPSVAWKKGDMELTEGYTPSG
GRKQVSNLLTFGENAGRYVPLPARSLSMEICKKYSYWVGNMGGKMVQVADYYDRSGTKVG
QKVRDAEKNFTAIGSVKSDMLFGSQLWNGGKKIVITEGEIDALSVAQVQDGKYPVVSLPLGAK
SAKKAMAANLEYLDQFEEIILMFDMDEPGRQAIEDAAPVLPAGRVKVAFINGYKDANAALQA
KDFKAITDAIWNAKPFVPAGVVSAASLKDRTREAMLKAETEGLMFSSCTTLNAMTLGARAGEL
IMVTSGSGMGKSTFVRQLLLEWGRGGKRVGMAMLEEAVEETVQDLIGLDNNVRLRQSKELKQ
AILEDGRFDEWYDKLFGDDKFHLYDSFAESEEDTLFAKLSYMVDGLDCDVILLDHISIVVSGME
DNSDERKTIDRIMTRLKKFAKTKGVVVVVICHLKNPEKGKSHEEGRPVSITDLRGSGALRQLSD
TIIALERNQQGDTPNIVQLRLLKCRFTGETGVAGHLEYNKTTGWLEPIIFTSSSGEEDSGSWEDND
F

PHAGE_Escher_K1F_NC_007636: gp4A protein; PP_00011; 
phage; -

toprim domain-containing protein [Escherichia phage K1F] Escherichia phage K1F 1162 1162 100% 0.00E+00 98.76% 566 YP_424934.1

CDS27 complement(28753..28968)
MIKLIEFLGRLVVRGYRRAAVLERKVEKKTADGAADAAALADKLTIASLEAGMKARQADTKA
DQLSKFFK

PHAGE_Citrob_SH3_NC_031123: hypothetical protein; PP_00012; 
phage; -

hypothetical protein UFJFEcSW4_00022 [Escherichia phage 
UFJF_EcSW4]

Escherichia phage UFJF_EcSW4 133 133 100% 2.00E-38 98.57% 71 XJP09158.1

CDS28 complement(28993..29463)
VEIIMGSKVQFMPRKSTDAIFVHCSATKPEMDIGVDTIRMWHKQQGWLDAGYHFIIKRDGTVE
EGRPVNVVGSHVKDWNSKSVGVCLVGGINDKGQFEANFTPAQMNSLRSKLADLKVLYPQAEI
KAHHDVAPKACPSFDLQRWLSTNELVTSDRG

PHAGE_Escher_ZG49_NC_047777: N-acetylmuramoyl-L-alanine 
amidase; PP_00013;

amidase [Escherichia phage ZG49] Escherichia phage ZG49 306 306 97% 1.00E-104 95% 152 YP_009787273.1

CDS29 complement(29496..29825)
MESDCIEWTNSRNKNGYGRRKFRGQSMGAHRAAWIETNGAIPGGLVVRHKCDNRACVNIEHL
ELGTQEENMMDCSVCRTFNLKLTEEDVRDIRTSSETLKFMAEKYSVS

PHAGE_Entero_13a_NC_011045: gp7.7; PP_00014; phage; - hypothetical protein [Escherichia phage ZH4] Escherichia phage ZH4 136 136 60% 5.00E-39 95.38% 80 ULF48599.1

CDS30 complement(29815..30285)
MTRRATIVDLSDLSTSVCCGFEEGQEVFVRHICKTTNPSDGGLWDISRDGKCWITAMYGKRLKF
IDAGKRTGEKKTQVLPASSVPPVTVKREVLTIDKIGVGQTFIVHGKPDEVYVKISKSHVFNHKR
LQMHTTDSQRFQSHLNLVVVEIVVYNGK

PHAGE_Escher_K1F_NC_007636: gp3.2 protein; PP_00015; 
phage; -

hypothetical protein [Escherichia phage Mt1B1_P3] Escherichia phage Mt1B1_P3 141 141 54% 3.00E-39 92.86% 156 QNJ49156.1

CDS31 complement(30285..30737)

MATRSMSRGHSVGIYRSGLEAKNQEWLEKNGVKAEYEMYKIAYTIPQSLHTYCPDFVLPNGIIV
ETKGIFAVEDRKKHLLIKEQHPELDIRFVFSSSRSKLYKGSPTTYGAWCEKNGFKYADKFIPVEW
LREATVHLPSGILIPKKKGVK

PHAGE_Escher_PE3_1_NC_024379: endonuclease; PP_00016; 
phage; -

endonuclease I [Escherichia phage HC13] Escherichia phage HC13 298 298 100% 2.00E-101 93% 151 URY99501.1

CDS32 complement(30719..31168)
MATVESLKQRLVVSGSCWLFTGCVNNKGYGQIRHNGKTMLAHRVAYELITGEEPNGVLLHTC
DTPLCCNPEHLTVGTQLDNLQDMRNKGRGVNPPHVPGEKCGMSKLTDTKVKEIRSSSLTQRQL
ATIYGVSQPTIGKILRRETWRHVA

PHAGE_Yersin_YpsP_G_NC_047940: host range protein; 
PP_00017; phage; -

HNH homing endonuclease [Escherichia phage HC13] Escherichia phage HC13 299 299 99% 7.00E-102 96.62% 149 URY99500.1

CDS33 complement(31168..31866)

MAKEQLKTFTTPVAGIVEPYAWLNKADTKFNERGEHKVNLTFDLSNPKVRKMIDVLQKIHDDA
YAKALADHEKNPPQVQRGKKPIEPREGDMPWIENGDGTVTMKFKCFASYLKDGKSEPIVLRFY
DTDAKLIRDVPNIGAGSKLKVKFKVLPFKWNAATGASVKLQLESCLLVELKEWKGDGAGGDG
GWGDDEDLGTGYKASTDGDFGDDDFGDDGSEGGDDSSSGGDYDF

PHAGE_Escher_ZG49_NC_047777: ssDNA-binding protein; 
PP_00018; phage; -

single-stranded DNA-binding protein [Escherichia phage 
vB_EcoP-PM129]

Escherichia phage vB_EcoP-PM129 469 469 100% 1.00E-166 99.57% 232  QZI84325.1

CDS34 complement(31925..32083)
MTDVEKKYIVELEGRVQSFEVPVYAKSLEEATLKSQEYEDAGFVVGRIRPET PHAGE_Escher_ZG49_NC_047777: host RNA polymerase 

inhibitor; PP_00019; phag
RNA polymerase inhibitor [Escherichia phage ZG49] Escherichia phage ZG49 105 105 100% 7.00E-28 100.00% 58 YP_009787269.1

CDS35 complement(32171..32398)
MTHEELKAVGVKRRALSFYRSYKALRKGMLAFSLGHSEYYDYDLLPFAYMKTPSMIIRVEEYD
HSDDCVMVNRYA

PHAGE_Escher_Vec13_NC_048023: hypothetical protein; 
PP_00020; phage; -

hypothetical protein HOT77_gp16 [Escherichia phage Vec13] Escherichia phage Vec13 152 152 100% 7.00E-46 97.33% 75 YP_009807339.1

CDS36 complement(32388..32714)
MSHYESKTCYERYDAYRCGVSTPHPVAVADDGVRKPSHYQVFDGVESIEIIARSMTVSEFRGF
CMGNVLKYRLRAGKKSELATMEKDMAKAEFYGELYEKHKDKCYDA

PHAGE_Escher_Vec13_NC_048023: hypothetical protein; 
PP_00021; phage; -

nucleotide kinase [Escherichia phage Vec13] Escherichia phage Vec13 159 159 72% 8.00E-48 99% 111 YP_009807338.1

CDS37 complement(32714..32968)
MSKNLMFNRYSSTFHLSNNPFACIKRNEKLGYFGKAIKLSPTVFALITPSKAEEARQKRETNVPV
VYTKWPRVRLFVEFVKEVF

PHAGE_Escher_K1F_NC_007636: gp1.6 protein; PP_00022; 
phage; -

hypothetical protein [Escherichia phage BUCT788] Escherichia phage BUCT788 170 170 100% 8.00E-53 96.43% 86 XTB81154.1

CDS38 complement(33075..33305)
VIDHINRDPSDNRIENLRCVTQAVNLTNVPTRSHCQSGEKYVQYQKSTGRWQLRIKRKSYGTFD
TIAEAVALRDSL

PHAGE_Escher_PE3_1_NC_024379: hypothetical protein; 
PP_00023; phage; -

HNH endonuclease [Escherichia phage PH1061] Escherichia phage PH1061 160 160 100% 2.00E-48 100% 126 WKV16783.1

CDS39 complement(33466..34515)

MTTTIKTNPHRAVDYSESGVKKALEAAGSLEAEVKYDGVRLNIPVFPTGETQWLSRESKELPAL
SHLSNPASRQHEGVVTRADDWRWFLKQAGHEVSGLMIDGEVMVKGVDFNTSSGLIRTKYRDH
KNHEFAVGGTPTDRKSRKELFNLKPEHIKVIVYGIIDLNVILDQKAEGPIHSVTRLKAEAIVPLLQ
KYFPEIDWVLSESHTVFSLDELTDLYEKKREEGHEGLVVKDPLGRWKRGKKSGMFKMKPSEEA
DGHVVRPIWGTEGLTNEGLVIGFDVMLENGMEVSATNISRALMSEFTENVKSDPDYYKGWAC
QITYMEETPSGLLRHPSFDQWRGTEDDPTVKI

PHAGE_Escher_ZG49_NC_047777: DNA ligase; PP_00024; 
phage; -

DNA ligase [Escherichia phage SR04] Escherichia phage SR04 597 597 100% 0.00E+00 86% 351 WLW38357.1

CDS40 complement(34493..34777)
MGRLYSGNLNALKAACNRLYQLDLAVISQEFQDPASRQECMKLRVEDRAGNIFALETFAHHDE
DVLYNTATDFLNGLADQLDTWRNHNDNDYQN

PHAGE_Escher_Ro45lw_NC_048136: hypothetical protein; 
PP_00025; phage; -

dGTPase inhibitor; target for F exclusion [Escherichia phage 
Ro45lw]

Escherichia phage Ro45lw 167 167 89% 1.00E-51 95% 87 YP_009818261.1

CDS41 complement(34782..35000)
MINPNVNYWRFNHMYQNTINFERIRERQKTEYYIPKGRKLNKTKRGGGVKGAFRNAEGKDSL
VNREKYLVGA

PHAGE_Entero_EcpYZU01_NC_048135: hypothetical protein; 
PP_00026; phage; -

hypothetical protein HOS81_gp08 [Escherichia phage YZ1] Escherichia phage YZ1 113 113 82% 1.00E-30 94.92% 59 YP_009798530.1

CDS42 complement(35132..35332)
MQFAHRVSNVSGGNKVVTVTTVAGKGLVKVTMVPTGTAKAKCISQKELIQVIQWSHEKALRE
EATK

PHAGE_Escher_Vec13_NC_048023: hypothetical protein; 
PP_00035; phage; - MAG: hypothetical protein [Enterobacter phage ENC31] Enterobacter phage ENC31 129 129 100% 1.00E-45 98.48% 66 UIW11706.1

CDS43 complement(35349..38030)

MSVISIDKHDFSDVSNAIEPFNLLANHYGQDLAVKQLQLEHEAYTEGERRFIKNLERQTERGELA
DNQVAKPLMQTLVPTIAKAFREWHEGPDGKSSTSRPSVAFTMLSTDEKAVKDRSLLISAESAAII
ILKVILSKLVKPEGIPITPMASAIGRTLEDEIRFGRIRDKEQEHFKKAIAENLNKRAGVSYKKAYM
QAVETSMLEQGQLEDAWGTWSPTEAVHVGIKMLEIVIQSTQLVELKRYGAGNAAADVEMVHL
SDFWVKKMAQRGFSLAGIAPVYQPCVVPPKPWTGVVGGGYWAKGRRPLPLIRLGSKSAVARY
EDVYMPEVYDAVNIIQNTPWKVNKKVLDVVNMVEKLNNTPIDDIPQMEPLKPEDYVGETEEDL
KAWKKAAAGIYRREKARQSRRLSLSFIVNQANKFSQFKAIWFPYNMDWRGRVYAVPMFNPQ
GNDMQKGLLTLAVGKPIGADGFKWLKVHGANCAGVDKVTFEERIKWVEDNHDNIMAAAKAP
MDSIEWWGKLDSPFCFLAFCFEYAGVMHHGLSYSCSLPIAFDGSCSGIQHFSAMLRDHIGGHA
VNLTPSGKVQDIYRIVSDRIEEELKVLLVNGTDNEMVTHEDKKTGEITERLKLGTRELARQWLTY
GMSRKVTKRSVMTLAYGSKEYGFADQVYEDIVMPAIDSGSGAMFTEPRQASRFMAKMIWEA
VSVTVVAAVDAMKWLQGAAKLLAAEVKDKKTGEILKPCLPVHWVTPDGFPVWQEYRKKDTT
RLNLMFLGSFNLQPTVNKGTKKELDKHKQESGISPNFVHSQDGSHLRKTVVHTHRKYGVMSF
AVIHDSFGTIPADAEYLFRGVRETMVETYRDNDVLLDFYEQFEYQLHESQRDKLPELPKKGKLN
IEDILSSDFAFA

PHAGE_Escher_ST31_NC_047829: RNA polymerase; PP_00028; 
phage; -

DNA-directed RNA polymerase [Escherichia phage P762] Escherichia phage P762 1833 1833 100% 0.00E+00 98% 893 QUR34664.1

CDS44 complement(38128..38520)
MNMANLVHAMDSITSLHTFTDKNGVEWKYVGTDPRGRNYWEKTGNKTAYVHRHSSHTARQ
QQERDRVLQARLLAEGHKSEQMCLAYGGRPITDDGKLLVSGWKAIDQRSTIKHTTHGDFSHLH
ANQLICK

PHAGE_Entero_EcoDS1_NC_011042: gp0.38; PP_00029; phage; - gp0.38 [Escherichia phage EcoDS1] Escherichia phage EcoDS1 253 253 100% 2.00E-84 92.31% 132 YP_002003740.1

CDS45 complement(38520..38723)
MTMSLALLIAIGYGLIAYVLVKDIHKARKVYKFNYVRLGRWTVRQPNGRFMRNLANVWDIAT
LGSKL

PHAGE_Citrob_SH4_NC_031018: hypothetical protein; PP_00030; 
phage; -

hypothetical protein HFBEMICV_CDS0005 [Escherichia phage 
216Ecol046PP]

hypothetical protein HFBEMICV_CDS0005 [Escherichia phage 216Ecol046PP]127 127 97% 2.00E-36 95.38% 65 WWT42843.1

CDS46 38840..39289
MQVVIFEATCQLDDLSSITLLHFYRDGCHLGYSKSTSQLNCIAYRLVFGPEIFTSKVVNVAVYYF
GWLAANCYSVAKGKLTLRPLRVPAAYALRRYVEVTGHLRKHRVKSRRATLRLAHQVVCLCYS
YFKIYRVAVAAFSSCVHECILC

hypothetical; PP_00046 hypothetical protein (Escherichia phage vB_EcoP_PPW10 )

CDS47 complement(39345..39494)
MVTYGLCQHHVTNARIMVKNGQLNHDAAMRHLKAVYDGRKRIHDSLHAK PHAGE_Citrob_CR44b_NC_023576: hypothetical protein; 

PP_00032; phage; -
hypothetical protein [Escherichia phage P762] hypothetical protein [Escherichia phage P762] 90.5 90.5 92% 3.00E-22 93.33% 48 YP_009798525.1

CDS48 complement(39488..40012)
MKLIGKGAFTKCYLKDCGKRVLLVSSDPIKECMAWGWFPESPLFPEVKMIEVGTYEMDYIPPTR
GLKAHLDDDQWQLYQVLRDCFSRSPVFSRPAELYHRWYEIFQAAHDRSDTETVREGLMDVLM
ALDACANFGSDIQFEISPRNVRAINGKLILVDCFFLVSKLQEVRSSRW

PHAGE_Escher_YZ1_NC_047927: hypothetical protein; PP_00033; 
phage; -

hypothetical protein HOR80_gp01 [Escherichia phage ST31] Escherichia phage ST31 291 291 82% 2.00E-90 95.77% 142 YP_009790616.1



Supplementary TableS2. Efficacy of Escherichia  phage vECPPW10 in lysing MDR E. coli  isolates and its efficacy of plating (EOP) of the phage

Lytic Activity EOP
MDR E. coli  PPW021 + Moderate (0.14)
MDR E. coli  PPW022 + High (0.71)
MDR E. coli  PPW023 - -
MDR E. coli  PPW024 - -
MDR E. coli  PPW025 + Moderate (0.11)
MDR E. coli  PPW026 - -
MDR E. coli  PPW027 + High (Host = 1)
MDR E. coli  PPW028 + High (0.91)
MDR E. coli  PPW029 - -
MDR E. coli  PPW030 - -
MDR E. coli  PPW031 - -
MDR E. coli  PPW032 - -
MDR E. coli  PPW033 - -
MDR E. coli  PPW034 - -
MDR E. coli  PPW035 - -
MDR E. coli  PPW036 + High (0.56)
MDR E. coli  PPW037 - -
MDR E. coli  PPW038 - -
MDR E. coli  PPW039 - -
MDR E. coli  PPW040 - -

Strain
Phage vECPPW10

Lysis results were recorded as positive (+) when clear zones appeared on the bacterial lawn, and negative (-) when no lysis was observed. An asterisk (*) indicates the host strain used for isolating Escherichia 
phage vECPPW10. EOP values were classified into four categories: high (EOP ≥ 0.5), moderate (0.1 ≤ EOP < 0.5), low (0.001 < EOP < 0.1), and no production (EOP ≤ 0.001). All experiments were 
independently performed in triplicate, with each experiment including duplicate plaque assays, and the entire process was repeated twice.


