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Supplementary Figure 1. Cytotoxic activity of E. coli MK54 towards Caco-2 cells. Caco-2 monolayers were exposed to clinical isolate MK54, or the human CRC isolate 11G5. Following a 3-hour infection, cells exposed to MK54 showed detachment from the surface, cell deformation and lysis, unlike non-infected controls (ctrl) or cells infected with 11G5. The cytotoxic phenotype of MK54 correlates with its genomic profile, as this strain harbors both the pks island encoding colibactin and the cytotoxic necrotizing factor 1 (cnf1) gene, a RHO-GTPases activating A-B toxin (Blanco et al., 1992; Boquet, 2001).
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Description automatically generated]Supplementary Figure 2. Occurrence of CUP operons across E. coli phylogroups and pathovars. Left column: strain name and phylogenetic three of a selection of representative E. coli phylogroups (A, B1, B2, D, E, F), analysed for the presence of CUP operons. Blue and yellow indicate, respectively, the presence or absence of the indicated CUP operons, grey disrupted operons (i.e. missing usher or adhesin gene. The right column indicates the E. coli pathotype. Strains MK1, MK9, MK19, MK24, MK54, MK4, MK46 and MK47 were isolated, sequenced and typed in this study, all other genomes and pathotype data were retrieved from public databases. 
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Supplementary Figure 3. Occurrence of proposed AIEC markers across E. coli phylogroups and pathovars.
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Supplementary Figure 4. Occurrence of proposed AIEC-associated genes in E. coli pathotypes. Heatmap of genes previously proposed as AIEC associated. Colon rectal cancer (CRC) AIEC (n=5), CRC non-AIEC (n=5), inflammatory bowel disease (IBD) AIEC (n=14), IBD non-AIEC (n=2), all AIEC (n=20), UPEC (n=12), EPEC (n=4), aEPEC (n=3), ETEC (n=4), EHEC (n=11), EIEC (n=5).
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Supplementary Figure 5.  The occurrence of antimicrobial resistance genes in the sequenced CRC-associated E. coli isolates. Blue indicates present and yellow absent. Strains 11G5 and MK24 can be classified as multidrug resistant strains. 



Supplementary Table 1: Genes reported as associated with AIEC and CRC-associated E. coli. 
	AIEC-associated genes  

	Gene  
	Encoded protein  
	Function  
	Study  

	chuA  
	outer membrane heme/hemoglobin receptor  
	iron uptake  
	(Saitz et al., 2022) 

	fitA  
	TonB-dependent outer membrane ferric coprogen receptor  
	iron uptake  
	(Saitz et al., 2022) 

	fyuA  
	ferric yersiniabactin uptake receptor  
	iron uptake  
	(Dogan et al., 2014) 
(Conte et al., 2016) 

	eefC  
	Predicted multidrug efflux outer membrane protein  
	multidrug resistance efflux system  
	(Saitz et al., 2022) 

	gipA  
	Peyer’s patch (PPs) specific virulence factor  
	colonization of PPs, survival within macrophages  
	(Saitz et al., 2022) 

	ibeA  
	invasion of brain endothelium protein A  
	invasion  
	 (Cieza, Hu, Ross, Sbrana, & Torres, 2015)

	pduC  
	propanediol dehydratase large subunit  
	propanediol metabolism  
	(Dogan et al., 2014)  
(Zhang et al., 2015) 

	CRC E. coli-associated genes  

	Gene  
	Encoded protein  
	Function  
	Study  

	iroN  
	siderophore receptor  
	iron uptake  
	(Bosak et al., 2023) 

	cdtB  
	cytolethal descending toxin  
	genotoxin  
	(Bosak et al., 2023) 

	cif  
	cycle inhibiting factor  
	genotoxin  
	(Bosak et al., 2023) 

	clb   
 (pks)  
	colibactin  
	genotoxin  
	 (Arthur et al., 2012)
(Buc et al., 2013)

	cnf  
	cytotoxic necrotizing factor  
	genotoxin  
	(Buc et al., 2013) 

	usp  
	uropathogenic specific protein  
	genotoxin  
	(Buc et al., 2013) 

	ibeA  
	invasion protein  
	invasion  
	(Buc et al., 2013) 





Supplementary Table 2. Primers used in this study
	Primer 
	Sequence (5’- 3’) 

	adk-F 
	ATTCTGCTTGGCGCTCCGGG 

	adk-R 
	CCGTCAACTTTCGCGTATTT 

	fumC-F
	TCACAGGTCGCCAGCGCTTC 

	fumC-R
	TCCCGGCAGATAAGCTGTGG 

	gyrB-F
	TCGGCGACACGGATGACGGC 

	gyrB-R
	ATCAGGCCTTCACGCGCATC 

	icd-F
	ATGGAAAGTAAAGTAGTTGTTCCGGCACA 

	icd-R 
	GGACGCAGCAGGATCTGTT 

	mdh-F
	ATGAAAGTCGCAGTCCTCGGCGCTGCTGGCGG 

	mdh-R
	TTAACGAACTCCTGCCCCAGAGCGATATCTTTCTT 

	purA-F
	CGCGCTGATGAAAGAGATGA 

	purA-R
	CATACGGTAAGCCACGCAGA 

	recA-F
	CGCATTCGCTTTACCCTGAC 

	recA-R
	TCGTCGAAATCTACGGACCGGA 

	fimH_F2
	CAGTTCAGGTGGATGATTCC

	fimH_R3
	GTTGATTATCAGCATGGTAGCG

	fimH_F3
	ATGAAACGAGTTATTACCCTGTTTG

	fimH_R4
	TTATTGATAAACAAAAGTCACGCC






Supplementary Table 3. Type sequences for CUP clusters
	UHG55
Yad
	Adhesin
	MKTIFRYILFLALYSCCNTVSAYTSFIVGNNAGADNYRGPSTAAQMTFNYTSTASNLVFYKPTQLGPTGVKMYWSYLDTGTGGGILYCNTSGRANPGPITIENAMVYSGKDYGGHKLFNTSVPGLYYTMLISRVWSAYDTITDIQSPGIYIGDPSNQEFFFSVTDSDLQTKGCNKADDYDKFWAIGGIVHNITVEFYTDTNFDPTLNQQVQLSSSSNYLYSFKAYSPGTKVVDHSNHIYVNFTLNNVKLTLPTCFTSILTGPSVNGSTVRMGEYSSGTIKNGASPVPFDISLQNCIRVRNIETKLVTGKVGTQNTQLLGNTLTGSTAAKGVGVLIEGLATSKNPLMTLKPNDTNSVYIDYETEDDTSDGVYPNQGNGTSQPLHFQATLKQDGNIAIEPGEFKATSTFQVTYP

	
	Usher
	MTIKYTKNYHHLTRIATFCALLYCNSAFSAELVEYDHTFLMGQNASNIDLSRYSEGNPAIPGVYDVSVYVNDQPIINQSITFVAIEGKKNAQACITLKNLLQFHINSPDINNEKAVLLARDETLGNCLNLTEIIPQASVRYDVNDQRLDIDVPQAWVMKNYQNYVDPSLWENGINAAMLSYNLNGYHSETPGRKNESIYAAFNGGMNLGAWRLRASGNYNWMTDSGSNYDFKNRYVQRDIASLRSQLILGESYTTGETFDSVSIRGIRLYSDSRMLPPTLASFAPIIHGVANTNAKVTITQGGYKIYETTVPPGAFVIDDLSPSGYGSDLIVTIEESDGSKRTFSQPFSSVVQMLRPGVGRWDISGGQVLKDDIQDEPNLFQASYYYGLNNYLTGYTGIQITDNNYTAGLLGLGLNTSVGAFSFDVTHSNVRIPDDKTYQGQSYRVSWNKLFEETSTSLNIAAYRYSTQNYLGLNDALTLIDEVKHPEQDLEPKSMRNYSRMKNQVTVSINQPLKFEKKDYGSFYLSGSWSDYWASGQNRSNYSIGYSNSTSWGSYSVSAQRSWNEDGDTDDSVYLSFTIPIEKLLGTEQRTSGFQSIDTQISSDFKGNNQLNVSSSGYSDNARVSYNVNTGYTMNKASKDLSYVGGYASYESPWGTLAGSISANSDNSRQVSLSTDGGFVLHSGGLTFSNDSFSDSDTLAVVQAPGAQGARINYGNSTIDRWGYGVTSALSPYHENRIALDINDLENDVELKSTSAVAVPRQGSVVFADFETVQGQSAIMNITRSDGKNIQFAADIYDEQGNVIGNVGQGGQAFVRGIEQQGNISIKWLEQSKPVSCLAHYQQSPEAEKIAQSIILNGIRCQIQ

	UHG137
Yeh
	Adhesin
	MKIRIMLFILMMMVMPVSYAACYSELSVQHNLVVQGDFALSQTQIATYEHNFNDSSCVSTNTITPMSPSDIIVGLYNDTIKLNLHFEWTNKNNITLSNNQTSFTSGYSVTVTPAASNAKVNVSAGGGGSVMINGVATLSSASSSTRGSAAVQFLLCLFGGKSWDACVNSYRNALAQNAGVYSFNLTLSYNPITTTCKPDDLLITLESIPVSQLPAKGNKATINSNKGDIVLRCKNLLGQQNQTSRKMQVYLSSSDLWGSSNTILKGAEDNGVGFILESNGSPVTLLNITNSSKGYTNLKEVAAKSKLTDTTISIPITASYYVYDTNKVKSGALEATALINVKYD

	
	Usher
	MLRMTPLASAIVALLLGIEAYAAEETFDTHFMIGGMKDQQVANIRLDDNQPLPGQYDIDIYVNKQWRGKYEIIVKDNPQETCLSREIIKRLGINTDNFASGKQCLTFEQLVQGGSYTWDIGVFRLDFSVPQAWVEELESGYVPPENWERGINAFYTSYYVSQYYSDYKASGNSKSTYVRFNSGLNLLGWQLHSDASFSKTNSNPGVWKSNTLYLERGFAQLLGTLRVGDMYTSSDIFDSVRFSGVRLFRDMQMLPNSKQNFTPRVQGIAQSNALVTIEQNGFVVYQKEVPPGPFAITDLQLAGGGADLDVSVKEADGSVTTYLVPYAAVPNMLQPGVSKYDFAAGRSHIEGASKQSDFVQAGYQYGFNNLLTLYGGSMVANNYYAFTLGTSWNTRIGAISVDATKSHSKQDNGDVFDGQSYQIAYNKFVSQTSTRFGLAAWRYSSRDYRTFNDHVWANNKDNYRRDENDIYDIADYYQNDFGRKNSFSANMSQSLPEGWGSVSLSTLWRDYWGRSGSSKDYQLSYSNNLRRISYTLAASQAYDENHHEEKRFNIFISIPFDWGDDVTTPRRQIYMSNSTTFDDQGFASNNTGLSGTVGNRDQFNYGVNLSHQHQGNETTAGANLTWNAPVATVNGSYSQSSTYRQAGASVSGGIVAWSGGVNLANRLSETFAVMNAPGIKDAYVNGQKYRTTNRNGVVVYDGMTPYRENHLMLDVSQSDSEAELRGNRKIAAPYRGAVVLVNFDTDQRKPWFIKALRTDGQPLTFGYEVNDIHGHNIGVVGQGSQLFIRTNEVPPSVNVAIDKQQGLSCTITFGKEIDESRNYICQ

	UHG106
Yfc
	Adhesin
	MSISEMKKWTIIFASLMLLVLSVVGASKSYAGDKLMSASFDSVRVYYAMDKVTGAVASSVFNVTVITPKEVAYGKYDSFAYKGDTLRVISWSGSGSAPTLVLTDFDTINNSNCPGIDTKIFRCAYMTFKITVASDDYGCPWIASFYSYTDLPGFGSYTAPTVHNTICPTIPVASYDISWSENYVSHNKVLRIQSTGSTVTTTLSTYLMEGGRLCDGSNFSDNDGRGAYCRAVSELLTFTSYGCDKSTVTVTPTRHPVTDKVLHDIVVNVNTSSGQPIDSTCRFQYVLNEL

	
	Usher
	MPDHSLFRLRILPWCIALAMSGSYSSVWAEDDIQFDSRFLELKGDTKIDLKRFSSQGYVEPGKYNLQVQLNKQPLAEEYDIYWYAGEDDASKSYACLTPELVAQFGLKEDVANNLQWSHDAKCLKSGQLEGMEIKADLSQSALVISLPQAYLEYTYPDWDPPSRWDDGISGIVADYSINAQTRHEENGGDDSNEISGNGTVGVNLGPWRMRADWQTNYQHTRSNDDDEFSGDETQKKWEWSRYYAWRALPSLKAKLALGEDYLRSDIFDGFNYVGGSVSTDDQMLPPNLRGYAPDISGVAHTTAKVTVSQMGRVIYETQVPAGPFRIQDLGDSVSGTLHIRIEEQNGQVQEYDISTASMPYLTRPGQVRYKIMMGRPQEWGHHVEGEFFSGAEASWGIANGWSLYGGALGDENYQSAALGVGRDLSTFGAVAFDVTHSHTKLDKDTAYGKGSLDGNSFRVSYSKDFDQLNSRVTFAGYRFSEENFMTMSEYLDASDSGMVRTGNDKEMYTATYNQNFRDAGVSVYLNYTRHTYWDREEQTNYNIMLSHYFNMGSIRNVSISMTGYRYEYDNQADKGMYISLSMPWGDNSTVSYNGNYGSGTDSSQVGYFSRVDDATHYQLNVGTSDKHTSVDGYYSHDGSLAQVDLSANYHEGQYTSAGLSLQGGATLTAHGGALHRTQNMGGTRLLIDADGVADVPVEGNGAAVYTNMFGKAVVSDVNNYYRNQAYIDLNKLPENAEATQSVVQATLTEGAIGYRKFAVISGQKAMAVLRLQDGSHPPFGAEVKNDNEQTVGLVDDDGNVYLAGVKPGEHMSVFWSGVAHCDINLPDPLPADLFNGLLLPCQHKGNVAPVVPDDIKPVIQEQTQQVTPTNPPVSVSANQ

	UHG105
Ybg
	Adhesin
	MSAGKGVLLVICLLFLPLKSALALNCYFGSSGGSVEKSEAIQPFAVPGNAKLGDKIWESDDIKIPVYCDNNTNGNFESEHVYAWVNPYPGVQDRYYQLGVTYNGVDYDANQGKSRIDTNQCIDSKNIDIYTPEQIIAMGWQNKICSGDPANIHMSRTFLARMRLYVKIREMPPHDYQSTLSDYIVVQFDGAGSVNEDPTAQNLKYHITGLENIRVLDCSVNFSISPETQVIDFGKFNLLDIRRHTMSKTFSIKTTKSQNDQCTDGFKVSSSFYTEETLVEEDKALLIGNGLKLRLLDENASPYTFNKYAEYADFTSDMLVYEKTYTAELSSIAGTPIEAGPFDTVVLFKINYN

	
	Usher
	MNIYRLSFVSCLVVAMPCALAVEFNLNVLDKSMRDRIDISLLKEKGVIAPGEYFVSVAVNNNQISNGQKINWHKNDDKTIPCINDLLVDKFGLKPEVRQSLPLINQCVDFSSRPEMLFNFDQANQQLNITIPQAWLAWHSENWTPPSTWKEGVAGVLMDYNLFASSYRPQDGSSSTNLNAYGTAGINTGAWRLRSDYQLNQTDSDDNHEQSGEISRTYLFRPLPQLGSKLTLGETDFSSNIFDGFSYTGAALASDDRMLPWELRGYAPQISGIAQTNATVTISQSGRVIYQKKVPPGPFIIDDLNQSVQGTLDVKVTEEDGRVNNFQVSAASTPFLTRQGQVRYKLAAGQPRPSMSHQTENETFFSNDVSWGMLSNTSLYGGLLLSGDDYHSAAIGIGQNMLWLGALSFDVTWASSHFDTQQDERGLSYRFNYSKQVDATNSTISLAAYRFSDRHFHSYANYLDHKYNDSDAQDEKQTISLSVGQPITPLNLNLYANLLHQTWWNADASTTANITAGFNVDIGDWRDISISTSFNTTHYEDKDRDNQIYLSISLPFGNGGRVGYDMQNSSHSTTHRMSWNDTLDERNSWGMSAGLQSDRPDNGAQVSGNYQHLSSAGEWDISGTYAANDYSSVSSSWSGSFTATQYGAAFHRRSSTNEPRLMVSTDGVADIPVQGNLDYTNHFGIAVVPLISSYQPSTVAVNMNDLPDGVTVAENVIKETWIEGAIGYKSLASRSGKDVNVIIRNASGQFPPLGADIRQDDSGISVGMVGEEGHARLSGVAENQKFTVVWGDSQHCSLHLPEHMEDTANRLILPCH

	UHG140
Fml (F9)
	Adhesin
	MGKTFSIKVLFGIYLLLMAGKVFAFSCNVDGGSSIGAGTTSVYVNLDPVIQPGQNLVVDLSQHISCWNDYGGWYDTDHINLVQGSAFAGSLQSYKGSLYWNNVTYPFPLTTNTNVLDIGDKTPMPLPLKLYITPVGAAGGVVIKAGEVIARIHMYKIATLGSGNPRNFTWNIISNNSVVMPTGGCTVDSRNVTVNLPDFPGSAEIPLGVYCSSEQKLSFYLSGATTDSARQVFANTAPDATKASGVGVSLMRNGKTLATGENVSLGTVNKSKVPLGLSATYGQTGNKVAAGAIQSVIGVTFIYE


	
	Usher
	MTAFRAAFKAYRMHQVLILPRFARLTFALGLATAVFPVDAEYYFNPRFLSNDLAESVDLSAFTKGREAPPGTYRVDIYLNDEFMASRDITFIADDNNADLIPCLSTDLLVSLGIKKSALLDNKEHSADKHVPDNSACTPLQDRLADASSEFDVGQQHLSLSVPQIYVGRMARGYVSPDLWEEGINAGLLNYSFNGNSINNRSNHNAGKSNYAYLNLQSGINIGSWRLRDNSTWSYNSGSSNSSDSNKWQHINTSAERDIIPLRSRLTVGDSYTDGDIFDSVNFRGLKINSTEAMLPDSQHGFAPVIHGIARGTAQVSVKQNGYDVYQTTVPPGPFTIDDINSAANGGDLQVTIKEADGSIQTLYVPYSSVPVLQRAGYTRYALAMGEYRSGNNLQSSPKFVQASLMHGLKGNWTPYGGMQIAEDYQAFNLGIGKDLGLFGAFSFDITQANTTLADDTRHSGQSVKSVYSKSFYQTGTNIQVAGYRYSTQGFYNLSDSAYSRMSGYTVKPPTGDTSEQTLFIDYFNLFYSKRGQEQISISQQLGNYGTTFFSASRQSYWNTSRSDQQISFGLNVPFGDITTSLNYSYSNNIWQNDRDHLLAFTLNVPFSHWMRTDSQSAFRNSNASYSMSNDLKGGMTNLSGVYGTLLPDNNLNYSVQVGNTQGGNTSSGTSGYSSLNYRGAYGNTNVGYSRSGDSSQIYYGMSGGIIAHADGITFGQPLGDTMVLVKAPGADNVKIENQTGIHTDWRGYAILPFATEYRENRVALNVNSLADNVELDETVVTVIPTHGAIARATFNAQIGGKVLMTLKYGNKSVPFGAIVTHGENKNGSIVAENGQVYLTGLPQSGKLQVSWGNDKNSNCIVDYKLPAVSPGTLLNQQTAICR

	UHG141
Fim (Type 1)
	Adhesin
	MMKKIIPLFTTLLLLGWSMNAWSFACKTATGATIPIGGGSANVYVNLTPAVNVGQNLVVDLSTQIFCHNDYPETITDYVTLQRGSAYGGVLSSFSGTVKYNGTSYPFPTTTETARVVYDSRTDKPWPTVLYLTPVSTAGGVAITAGSLIAVLILHQTNNYNSDSFQFIWNIYANNDVVVPTGGCDVSARDVTVTLPDYPGSMAVPLTVHCAQSQQLGYYLSGTTADSANAIFTNTASASPAQGIGVQLTRNGSAVPANSTVSLGTVSTSPVNLGLTATYARTTGQVTAGNVQSIIGITFVYQ

	
	Usher
	MSHRKYGLDHWGCRSARRLITPALTLWLCSQPFAARADLYFNPRFLADDPAAVADLSGFEKGQEVPPGTYRVDIYLNNGFMTTRDVTFQADAQGHGLSPCLTRGQLASMGVDTGRVPGMATLDSAACVPLTTLISEATTRFDVGQQRLYLTVPQAFMGTRARGYIPPELWDNGITAGLINYNFTGNNVHNTTGGSSRYAYLNLQSGLNVGAWRLRDNSTWSYSSGSGSASSSENRWQHVNSWLERDITPLRSRLTLGDSYTNGDVFDGINFRGAQLASDDNMLPDSQKGFAPVIHGIARGTAQVSIKQNGYEIYQSTVPPGPFTIDDLYAAGNGGDLQVTIKEADGSRQVFSVPWSTVPVLQREGHTRFALTAGEYRSGNSQQETPDFFQSTAMHGLPAGWTLYGGTQLADRYRAFNLGVGKNMGYFGALSLDITQANATLADDSEHQGQSVRFLYNKSLDETGTNLQLVGYRYSTRGYYNFADTTYRRMSGYSVETQDGVIQVKPKFTDYYNLAYSKRGKVQLSVTQQLGRTATLYLSGSHQTYWGTDDADEQLQAGLNAAVDDINWSLSYSLTKNAWQQGRDQMLAVNVNIPFSHWLRSDSRSVWRHASASYSLSHDLNGRMTNLAGLYGTLLEDNNLSYSVQTGYAGGGNGDSGSTGYTALNYRGGYGNANVGYSRSDGFKQLYYGVSGGVLAHANGITLSQPLNDTVVLVKAPGAGGVKVENQTGVRTDWRGYAVLPYATEYRENRIALDTNTLADNVDLDDAVVSVVPTHGAIVRANFNAQVGMKILMTLTHRGKPVPFGALATGDSNQSGSIVADNGQVYLSGMPLAGKVRVKWGDGPDAQCVADYRLPPESQQQALSQLSAACR

	UHG126
Mat
(ECP)
	Adhesin
	MRVNLLIAMIIFALIWPATALRAAVSKTTWADAPAREFVFVENNSDDNFFVTPGGALDPRLTGANRWTGLKYNGSGTIYQQSLGYIDNGYNTGLYTNWKFDMWLENSPVSSPLTGLRCINWYAGCNMTTSLILPQTTDASGFYGATVTSGGAKWMHGMLSDAFYQYLQQMPVGSSFTMTINACQTSVNYDASSGARCKDQASGNWYVRNVTHTKAANLRLINTHSLAEVFINSDGVPTLGEGNADCRTQTIGSRSGLSCKMVNYTLQTNGLSNTSIHIFPAIANSSLASAVGAYDMQFSLNGSSWKPVSNTAYYYTFNEMKSADSIYVFFSSNFFKQMVNLGISDINTKDLFNFRFQNTTSPESGWYEFSTSNTLIIKPRDFSISIISDEYTQTPSREGYVGSGESALDFGYIVTTSGKTAADEVLIKVTGPAQVIGGRSYCVFSSDDGKAKVPFPATLSFITRNGATKTYDAGCDDSWRDMTDALWLTTPWTDISGEVGQMDKTTVKFSIPMDNAISLRTVDDNGWFGEVSASGEIHVQATWRNIN

	
	Usher
	MPLRRFSPGLKAQFAFGMVFLFVQPDASAADISAQQIGGVIIPQAFSQALQDGMSVPLYIHLAGSQGRQDDQRIGSAFIWLDDGQLRIRKIQLEESEDNASVSEQTRQQLTTLANAPFNEALTIPLTDNAQLDLSLRQLLLQLVVKREALGTVLRSRSEDIGQSSVNTLSSNLSYNFGVYNNQLRNGGSNTSSYLSLNNVTALREHHVVLDGSLYGIGSGQQDSELYKAMYERDFAGHRFAGGMLDTWNLQSLGPMTAISAGKIYGLSWGNQASSTIFDSSQSATPVIAFLPAAGEVHLTRDGRLLSVQNFTMGNHEVDTRGLPYGIYDVEVEVIVNGRVISKRTQRVNKLFSRGRGVGAPLAWQIWGGSFHMDRWSENGKKTRPAKESWLAGASTSGSLSTFSWAATGYGYDNQAVGETRLTLPLGGAINVNLQNMLASDSSWSNIAGISATLPGGFSSLWVNQEKTRIGNQLRRSDADNRAIGGTLNLNSLWSKLGTFSISYNDDRRYNSHYYTADYYQSVYSGTFGSLGLRAGIQRYNNGDSSANTGKYIALDLSLPLGNWFSAGMTHQNGYTMANLSARKQFDEGTIRTVGANLSRAISGDTGDDKTLSGGAYAQFDARYASGTLNVNSAADGYINTNLTANGSVGWQGKNIAASGRTDGNAGVIFDTGLENDGQISAKINGRIFPLNGKRNYLPLSPYGRYEVELQNSKNSLDSYDIVSGRKSHLTLYPGNVAVIEPEVKQMVTVSGRIRAEDGTLLANARINNHIGRTRTDENGEFVMDVDKKYPTIDFRYSGNKTCEVALELNQARGAVWVGDVVCSGLSSWAAVTQTGEENES

	UHG44
Coo (CS1-like)
	Adhesin
	MRNRLIAAILGLFGTLTGVQAAPDVTSEITYDLASGRADYYFWKDEASAGNNGYMWYECSYPDLQQTCTANGNISTVQIYLTEQRSGMRWPVKLKGFKTAIVSSDEAPPGCKGGKGLQTNLKDSNRSSCTKDGQHYYIYDTKFLTLYLEQTEMKNLPIGGVWKGKVKLHSNSPAQDYFANITLNTLDPNHIDVFFPEFAHATPRVQLDLHPTGSVNGSNYAQDLTMLDMCLYDGFNGNAISYEIMLKDEGRPAAGRRDGYFSIYRQGGTTTDEGERIDYRVKMYNPETGGQIDVRNNENMVWNSINLKRVRPVVLPGIRYAVMCVPTPLTLAVDKFSVMDKQAGYYMGKLSVIFTPSLPTIN

	
	Usher
	MDFRIAMDKKLLALLILASLSPAEATLTKIPAGFEVIAQGQQEYIEVYFSGKSLGKYYAMVNLDTVTFLDPASLYNKLELDVDDQKIAHIVKEKLSQPLARHGELACGYVRTDSGCGFLNTDTLEIIYNDEESSATLFINPQWNSAFDAKSLYLNPDKNTVNAFIHQQDINVLAQDDYQSLSIQGNGALGITENSYIGAHWNFNGYDADDVSDSNADVSDLYYRYDFLRRYYVQAGRMDNRTLFNAQGGNFTFNFLPLGAIDGMRIGSTLSYLNQAQSQQGTPVMVLLSRNSRVDAYRNEQLLGSFYLNSGSQFIDTSSFPPGSYSVALKVYENNQLTRTELVPFTKTGGLTDGNAQWFLQAGKTTSQVSDDESSAYQLGVRLPLHPQYELYAGLANADDVSAFELGNNWTADLGGVGNLAISASVFRNDDGGKGDMQQANWSNPGWPTLGFYRTNSDGDACTTDSRESYNALSCYESISATVSQNFVGWNMMLGYTRTQNNTDDSLRWDKQQSFENNYLRQTTAQSISETVQLSASRAFVMRDWILSTSVGVFHRNDNGGDNDDNGLYLSFSLSDTPAMDSNNNSHSTNVSTDYRYSEQDGDQTSWQLSHTFYNDSFSHKELGVTVGGLNTDTINSAVNGRWDGQYGNVYATVSDSYDRKNHDHLSAFTGTYSSTLAVSRYGVNLGASGTDDLLGAVLVDVKGFSEQDEESQDLQLEARVAGSRTLQLGQSDSVLFPYPGFQSGFVEVNDSSQGNQQGTTNIINGAGNRELMLLPGKLRYREVSASFNYNYIGRLLLPAAVKKFPIVGLNSAMLLVAEDGGFTLEINGSEKELYLLSGQQFLKCPLSVVKKRASIRYSGDVTCSVVTYSQLPESIQVQAQLKQPKLRGNVQTAQREVAP

	UHG96
Lpf (LPF-like)
	Adhesin
	MRYAINKDMQMKIKNLLAGMVLLGTSTFTGNIWAADWGPCRTASGDPFIFVTSFTKNIQNPTDNVTGQTYPDFYQWALGDKYSGVCECPSPNPTEARPTLYKTESTLAAGHNSTYFKITNNLEVSTRVYIANVGNVQVPFINKSNSQPGRECDQPTFGWTTGSKGQLSLYIAKPFVGEQNIPQTIIVSVFGTKKENVYSSVPISQVLLSGKVTVTQGCELAAGTSLDIDFGEYQAHDFKGRTGQPPQNVQKIQKELTFNCTNISDGVHIYLSLEGTPNAAYPSAISLGNADVGAVIEDGKGNILKPNDSNSLLEMNPGSLYEYVKRKVTTTITAYPVSTTGKLPAAGDYSGVATMHVELD

	
	Usher
	MHWMHLPLDHYRAHFSFSLLALTIASALPAYGGKFNPKFLENVQGIDQHVDLSVYDSPVGQQIPGKYRVFVFVNEEKMASRTLDFSTASEAQRKASGESLMPCLSRVQLEEMGVRIDSFPALKILPPEACVAFDEIIPQATSRFDFNTQTLHLTFPQAAMMMTARGTVDPSRWDEGIPALLLDYSFSGSNGRNEGSGSSPDSTSDSYYLNLRSGLNVGPWRLRNNSIWNRTDGKNQWDNVGTSLNRAIIPLKSQITLGDTATPGEIFDSVQMRGTLLASDDEMLPDSQRGFAPVVRGIAKSNAEVSIEQNGYVIYRTFVQPGAFEINDLYATSGSGDLTVIIKESDGSEQRFIQPFSAVAIFQREGYLKYSLAAGEYRAGNYDSGKPRFGQFTAMYGLPWGMTAYGGALLSADYNALALGLGKNFGTIGAVSVDVTQAKSQLRNNEKDEGQSYRFLYSKSFEGGTDLRLLGYKYSTSGYYTFQEATDVRSDADSDYRRYHKRSQIQGNITQQLGDYGSVYFNMTQQDYWNVDGKENSLSAGYHGHIGRVNYSIAYTWTRSPEWDEDDRLWSFSLSIPLGGAWGSYRMTTDQNGKTSQQASVSGTLLEDRNLNYNVQQGYTSNGVGNSGSVNMGYMGGSGNIDVGYNYSKDNQQVNYGVRGGVIVHSEGITLSQPLGESLAIVSAPGAHGGHVVNSSGVEVDWMGNAVVPYLTPYRETIVELRSDTLGQNVELQEAFQKVVPTRGAIVRSRFDTRVGYRVLMSLKRANGNAVPFGATAALSDESKPASSIVGEEGQLYISGMPEEGELQVSWGHEQAQRCRVPFRLPEKKDNSGIVMVNAVCDK

	UHG76
Yeh (Yeh-like)
	Adhesin
	MKWLLLITLSLYSFIVQSAPCAVTNVGEQRGTYILKPLSMKGNLTAEKIENPGNIIECADLQETTNAIKVHFLTQNALRFKVGSRHYIINFPFESDGKKIELPGKLSYNLEEMLSAINFTIPYSIASVSDSSDTADIFPGTPFPLLFEIEVSSCTGNNTNCNSVRFNFNLNTILQVNLMTCGFEDQSIDTGRFVLSRINNENYQFHHIRFDCIQGEQGELVFEPSDVEYYFEPVTIQESGTSILKNDLENSEDGAGQIGFQLSNDGTNEIQYGKSNYYSFQHPHEGSNQIPLFIRPRTYGNNVSSGQIMSRVKIVVMYN

	
	Usher
	MLRTTRWVAAIIFLYSFPGYAEETFDTHFMIGGMRGEKVSEYRFDNKQPLPGNYELDVYVNHQWRGKQDITIPESPAKPCLPKVLLTTLGVKTDNLNTEDNCILLDEAVHGGQYQWDISEHRLNLTIPQAYINELERGYVPPESWDRGIDAFYTSYNLSQYRSYDSNNNSNTASYGRFNSGLNLFSWQLHSDASYSKPDDMKGKWQSNTLYLERGWSQILSTVQIGENYTSSLIFDSLRFSGIRLFRDMQMLPDSMQSFTPLVQGVAQSNALITVSQNGYTIYQKEVPPGPFTIADLQLSGSGSDLDVSIKEADGSVRSFLVPYSSVPNMLQPGVSNFDFIAGRSQIYGVKNQEDFLEANYIYGLNNLLTLYGGTILSDNYNAITLGNGWNTPLGAISFDATRSSSKLNNDTRHEGTSYQVAYNKYLLQTATHFSVAAWRYASQDYRTFSDHLYENDKINHQSDDDDFYDIGRKNSLSANIMQPLSNNLGNVSLSALWRNYWGRSGNAKDYQFSYSNSWQRISYTFSASQSYDENDKEEERFNLFISIPFYWGDDIAKTRHQINLSNSTSFSKDGYSSNNTGITGIAGEHDQLNYGIYVNQQQQNNDTSLGTNLSWRTPIATIDGSYSHSKNAWQSGGSISSGLVVWPGGINITNQLSDTFAILDAPGLEGAHINGQKYNRTNSKGQVVYDLMIPHRENHLVLDIANSESETELQGNRQIIAPYRGAVSYVQFTTDQRKPWYIQALRPDGSPLTFGYDVLDLQENNIGVVGQGSRLFIRVDEIPTGIKVALNDEQNLFCTITFQHVIDENKTYICQ

	UHG65
Yra
	Adhesin
	MKRAPLITGLLLISTSCAYASSGGCGADSTSGATNYSSVVDDVTVNQTDNVTGREFTSATLSSTNWQYACSCSAGKAVKLVYMVSPVLTTTGHQTGYYKLNDSLDIKTTLQANDIPGLTTDQVVSVNTRFTQIKNNTVYSAATQTGVCQGDTSRYGPVNIGANTTFTLYVTKPFLGSMTIPKTDIAVIKGAWVDGMGSPSTGDFHDLVKLSIQGNLTAPQSCKINQGDVIKVNFGFINGQKFTTRNAMPDGFTPVDFDITYDCGDTSKIKNSLQMRIDGTTGVVDQYNLVARRRSSDNVPDVGIRIENLGGGVANIPFQNGILPVDPSGHGTVNMRAWPVNLVGGELETGKFQGTATITVIVR

	
	Usher
	VDEIPALAEKDDDSVINSLEQIIPGTAAEFDFNHQRLNLSIPQIALYRDARGYVSPSRWDDGIPTLFTNYSFTGSDNRYRQGNRSQRQYLNMQNGANFGPWRLRNYSTWTRNDQASSWNTISSYLQRDIKALKSQLLLGESATSGSIFSSYTFTGVQLASDDNMLPNSQRGFAPTVRGIANSSAIVTIRQNGYVIYQSNVPAGAFEINDLYPSSNSGDLEVTIEESDGTQRRFIQPYSSLPMMQRPGHLKYSATAGRYRADANSDSKEPEFAEATAIYGLNNTFTLYGGLLGSEDYYALGIGIGGTLGALGALSMDINRADTQFDNQHSFHGYQWRTQYIKDIPETNTNIAVSYYRYTNDGYFSFNEANTRNWDYNSRQKSEIQFNISQTIFDGVSLYASGSQQDYWGNNDKNRNISVGVSGQQWGVGYSLNYQYSRYTDQNNDRALSLNLSIPLERWLPRSRVSYQMTSQKDRPTQHEMRLDGSLLDDGRLSYSLEQSLDDDNNHNSSLNASYRSPYGTFSAGYSYGNDSSQYNYGVTGGVVIHPHGVTLSQYLGNAFALIDANGASGVRIQNYPGIATDPFGYAVVPYLTTYQENRLSVDTTQLPDNVDLEQTTQFVVPNRGAMVAARFNANIGYRVLVTVSDRNGKPLPFGALASNDDTGQQSIVDEGGILYLSGISSKSQSWTVRWGNQADQQCQFAFSTPDSEPTTSVLQGTAQCH


	UHG143
Sfm
	Adhesin
	MKIICRLLLAMACLCLENISWATVCANSTGVAEDEHYDLSNIFNSTNNQPGQIVVLPEKSGWVGVSAICPPGTLVNYTYRSYVTNFIVQETIDNYKYMQLNDYLLGAMSLVDSVMDIQFPPQNYIRMGTDPNVSQNLPFGVMDSRLIFRLKVIRPFINMVEIPRQVMFTVYVTSTPYDPLVTPVYTISFGGRVEVPQNCELNAGQIVEFDFGDIGASLFSAAGPGNRPAGVMPQTKSIAVKCTNVAAQAYLTMRLEASAVSGQAMVSDNQDLGFIVADQNDTPITPNDLNSVIPFRLDAAAAANVTLRAWPISITGQKPTEGPFSALGYLRVDYQ


	
	Usher
	MKIPTTTDIPQRYTWCLAGICYSSLAILPSFLSYAESYFNPAFLLENGTSVADLSRFERGNHQPAGVYRVDLWRNDEFIGSQDIVFESTTENTGDKSGGLMPCFNQVLLERIGLNSSAFPELAQQQNNKCINLLKAVPDATINFDFAAMRLNITIPQIALLSSAHGYIPPEEWDEGIPALLLNYNFTGNRGNGNDSYFFSELSGINIGPWRLRNNGSWNYFRGNGYHSEQWNNIGTWVQRAIIPLKSELVMGDGNTGSDIFDGVGFRGVRLYSSDNMYPDSQQGFAPTVRGIARTAAQLTIRQNGFIIYQSYVSPGAFEITDLHPTSSNGDLDVTIDERDGNQQNYTIPYSTVPILQREGRFKFDLTAGDFRSGNSQQSSPFFFQGTVLGGLPQEFTAYGGTQLSANYTAFLLGLGRNLGNWGAVSLDVTHARSQLADDSRHEGDSIRFLYAKSMNTFGTNFQLMGYRYSTQGFYTLDDVAYRRMEGYEYDYDYDGEHRDEPIIVNYHNLRFSRKDRLQLNISQSLNDFGSLYISGTHQKYWNTSDSDTWYQVGYTSSWVGISYSLSFSWNESVGIPDNERIVGLNVSVPFNVLTKRRYTRENALDRAYASFNANRNSNGQNSWLAGVGGTLLEGHNLSYHVSQGDTSNNGYTGSATANWQAAYGTLGVGYNYDRDQHDVNWQLSGGVVGHENGITLSQPLGDTNVLIKAPGAGGVRIENQTGILTD
WRGYAVMPYATVYRYNRIALDTNTMGNSIDVEKNISSVVPTQGALVRANFDTRIGVRALITVTQGGKPVPFGSLVRENSTGITSMVGDDGQVYLSGAPLSGELLVQWGDGANSRCIAHYVLPKQSLQQAVTVISAVCTHPGS


	UHG96
Lpf (LPF)
	Adhesin
	MLKKLIMFTGLLGGSVLFSGQALAAADFGPCTPEGGTHIFSATINKTVSDTSKNTTGATFVDFDSWNLGGTYAMSCECPDDTSLINDTLFKAVVPLAFVTNIESRSYYQINNNIAIASDVLISGGRGEYVNTPFENVGNLTNNRSQCSQNASSKDAIWTSGGKGHLSLYILHPFVGESIIPSTKIMDLFVTKKPSVYGSIPASSVYISGSITVPQGCELSSGSTLEIPFGEFKATDFKDRKGQVAKNATKFTKELQFKCTNISDGIKIFLRIEGMPNANDSNAIDMGNPDIGAVIEGANGKILVPNDASVNQELSVSGLVDDTHRTASTTISAYPISTTGKLPAAGDFEGIATMRIDVE


	
	Usher
	MTWTHLPLGNKTSRFTQSALALMIAGTLPAYAGTFNPRFLEDVPGIDQHVDLSMYESNKAEHLPGKYRVSVVVNEKKMESRTLEFKAATEAQRAKMGESLVPCLSRVQLEDMGVRIDSFPALKMAPPEACVAFDDIIPQAASHFDFADQTLIMSFPQAAMTQTARGTVPESQWDEGVNALLVDYNFSGSNASYDAHDSETSYNSDSYYLNLRSGMNLGAWRLRNYSTWTRNDGNNTWDNIGTSLSRAIVPLKSQLTLGDTSTAGDIFDSVQMRGVQLTSDEEMLPDSQRGFAPVIRGIAKSNAEVTVEQNNYVIYRTFVQPGAFEINDLYPTSNSGDLTVTIKESDGSEQKFVQPFSSVALLQREGHLKYSLSAGEYRAGNYNSAEPKFGQLDAMYGLPYGFTVYGGAIFSDNYYSLAGGLGKNFGYIGAISIDVTQAKSKLANEENSEGQSYRFLYSKSFNSGTDFRLLGYKYSTSGYYTFQEATDVRSDADSSYSQYHKRSQIQGNVTQQLGAWGSVYFNVTQQDYWNDEGKQRSLNAGYNGRIGRVNYSVAYTWTKSPEWDESDRLLSFSMSIPLGRVWSNYHLTTDQHGRTNQQLGVSGTALEDRNLNYSVQEGYGSNGVGNSGSVNLDYQGGVGSASLGYNYNRD
GQQVNYGLRGGVIAHSEGITLSQPLGESMAIISAPGARGAHVINNGGVEVDWMGNAVVPYLTPYRETEVSLRSDSLNNQVDLDTASVNVVPTRGAIVRARFDTRVGYRVLMNLTQANGKAVPFGATATLLDTTKESSSIVGEDGQLYISGMPEKGALQVNWGKDQAQQCRVAFTLPEQQDNTGVVMANAVCR


	UHG142
Yqi (Yqi-like)
	Adhesin
	MRYLLIVIIFIIGFSALPVWAMDCYAEHEGGNTVVIGYVPRISIPSNGKKGDKIWQSSEYFMNVFCNNALPAPSPGEEYPSAWTNIMMFLPGGQDFYNQNSYIFGVTYNGVDYDSTAPNAIAAPECIDIKGAGTFNNHYKNPAVCSGGPEPQLSVTFPARVQLYIKLAKNANRVNKNLVLPDEYIALEFKGMSGAGAIEVDKNLTFRIRGLNNIHVLDCFVNVALEPADGVVDFGKINSRTIKNTSVSETFSVVMTKDPGAACTEQFNILGSFFTTDILSDYSHLDMGNGLLLKIFHKDGTATEFNRFSQFASFSSSSAPSVTAPFRAELSANPAETVVEGPFSKDVILKITYN

	
	Usher
	MYKKLKLTTISELIKNIYCSLSVLIIGCASAYAVEFNKDLIEAEDRENVNLSQFETDGQLPVGKYSLNALINNKRTPIHLDLQWVLIDNQTAVCLTPEQLTLLGFTDEIIEVAQQNLIDGCYPIEKEKQITTYLDKGKMQLSISAPQAWLKYKDANWTPPELWDHGIAGAFLDYNLYASHYAPHQGDNSQNISSYGQAGVNLGAWRLRTDYQYDQSFNNGKSQANNLDFPRIYLFRPIPAINAKLTIGQYDTESSIFDSFHFSGVSLKSDENMLPPDLRGYAPQITGVAQTNAKVTVSQNNRIIYQENVPPGPFAITNLFNTLQGQLDVKVEEEDGQVTQWQVASNSIPYLTRKGQIRYTTAMGKPTSVGGDSLQQPFFWTGEFSWGWLNNVSLYGGSVLTNRDYQSLAAGVGFNLNSLGSLSFDVTRSDAQLHNQDKETGYSYRANYSKRFESTGSQLTFAGYRFSDKNFVTMNEYINDTNHYTNYQNEKESYIVTFNQYLESLRLNTYVSLARNTYWDASSNVNYSLSLSRDFDIGPLKNVSTSLTFSRINWEEDNQDQLYLNISIPWGTSRTLSYGMQRNQDNKISHTASWYDSSDRNNSWSVSASGDNDEFKDMKASLRASYQHNTENGRLYLSGTSQRDSYYSLNASWNGSFTATRHGAAFHDYSGSADSRFMIDADGAEDIPLNNKRAVTNRYGIGVIPSVSSYITTSLSVDTRNLPENVDIENSVITTTLTEGAIGYAKLDTRKGYQIMGVIRLADGSHPPLGISVKDKTSHKELGLVADGGFVYLNGIQDDSKLTLRWGDKSCFIQPPNSSNLTTGTVILPCISQN

	UHG139
Ycb 
	Adhesin
	MQIIFGEKCVLLLRLFFAAVLMLWCAQTAAYSGQCHTTQGNPYIGVNFGVKTLEEEENTAGVVKDKFYQWNESNDYYVSCDCDKDNVRSGRWAFAADSPLVYLGDNWYKINDYLAAKVLLQVKGSSPTAVPFENVGTGADTRWHICDPGGQRLGGQGASGNSGSFSLKILQPFVGSVVIPPMALARLFECYNIPAGDSCTTTGTSVLVYYLSGTINSLGSCSVNAGETIEVDLGDVFAANFRVVGHKPLGARTAELAIPVRCNTGNAGLVNVNLSLTATTDPSYPQAIKTSRPGVGVVVTDSQNNIISPAGGTLPLSIPDDADSIARMNVYPVSTTGVPPETGRFEATATVRINFD

	
	Usher
	MPSFIGGLVVFVSAAFNAQAETWFDPAFFKDDPSMVADLSRFEKGQKITPGVYRVDIVLNQTIVDTRNVNFVEITPEKGIAACLTTESLDAMGVNTDAFPAFKQLDKQACVPLAEIIPDASVTFNVNKLRLEISVPQIAIKSNARGYVPPERWDEGINALLLGYSFSGANSIHSSADSDSGDSYFLNLNSGVNLGPWRLRNNSTWSRSSGQTAEWKNLSSYLQRAVIPLKGELTVGDDYTAGDFFDSVSFRGVQLASDDNMLPDSLKGFAPVVRGIAKSNAQITIKQNGYTIYQTYVSPGAFEISDLYSTSSSGDLLVEIKEADGSVNSYSVPFSSVPLLQRQGRIKYAVTLAKYRTNSNEQQESKFAQATLQWGGPWGTTWYGGGQYAEYYRAAMFGLGFNLGDFGAISFDATQAKSTLADQSEHKGQSYRFLYAKTLNQLGTNFQLMGYRYSTSGFYTLSDTMYKHMDGYEFNDGDDEDTPMWSRYYNLFYTKRGKLQVNISQQLGEYGSFYLSGSQQTYWHTDQQDRLLQFGYNTQIKDLSLGVSWNYSKSRGQPDADQVFALNFSLPLNLLLPRSNDSYTRKKNYAWMTSNTSIDNEGHITQNLGLTETLLDDGNLSYSVQQGYNSEGKTANGSASMDYKGAFADARVGYNYSDNGSQQQLNYALSGSLVAHSQGITLGQSLGETNVLIAAPGAENTRVANSTGLKTDWRGYTVVPYATSYRENRIALDAASLKRNVDLENAVVNVVPTKGALVLAEFNAHAGARVLMKTSKQGIPLRFGAIATLDGIQTNSGIIDDDGSLYMSGLPAQGAITVRWGEAPDQICHISYQLTEQQINSAITRMDAICR

	UHG138
Auf
	Adhesin
	MITYAGYKVKIIFIIFLFLVCHVVAYAEMGRDREFCYPGTPENNTTPATFFYDFGTVIISDVNNNSAGTVLPSQNWKIGRYKAYCNSLDDYEVYFSGISGIDPSGASGNPQGAEIFIPVTHEISISTHIKLYNRNGTMTDKTVPFENYSTNYPTDRSKADYWSSGTEGYIKIRLDKKIISDVSLNNVLLVSLYASQRQTEHGPVPLFNAWISNLDIQVPQGCTINEGTSFTVNMPDVWASELSRAGAGAKPAGVTPVATTIPINCTNKDTDAVMTLVFDGNISATRDTNGKQSIIQAQDNPDVGIMIMDSQQNSVDLNALATSVGVPFRLVENQAVSAQTADVTFLALPVSTTGKVPAAGRYNALAILRVEYQ

	
	Usher
	MAAQKQMKRVVPLLLVIMPACSIAGMRFNPAFLSGDTEAVADLSRFEKGMTYLPGSYEVEVWVNDSPLLSRTVTFKADDANQLIPCLSLADLLSLGINKNALPEQALASSENSCLDLRIWFPDVHYMPELDAQRLKLTFPQAIIKRDARGYIPPEQWDNGITAFLLNYDFSGNNDRGDYSSNNYYLNLRAGINIGAWRFRDYSTWSRGSNSAGKLEHISSTLQRVIIPFRSELTLGDTWSSSDVFDSVSIRGIKLESDENMLPDSQSGFAPTVRGIAKSRAQVTIKQNGYVIYQTYMPPGPFEISDLNPTSSAGDLEVTIKESDNSETVYTVPYAAVPILQREGHSKYSTTVGQYRSNSYNQKSPYVFQGELIWGLPWDITAYGGAQFSEDYRALALGLGLNLGVFGATSFDVTQANSSLVDGSKHQGQSYRFLYSKSLVQTGTAFHIIGYRYSTQGFYTLSDTTYQQMSGTVVDPKTLDDKDYVYNWNDFYNLRYSKRGKFQASVSQSFGNYGSMYLSASQQTYWNTDKKDSLYQVGYNTSIKGIYLNVAWNYSKSPGTNADKIVSLNVSLPISNWLSSTNDGRSSSNAMTATYGYSQDNHGQVNQYTGVSGSLLEQHNLSYNIQHGFANQDNSSSGSVGVNYRGAYGSLNSAYSYDNEGNQQINYGISGALVVHENGLTLSQPLGETNVLIKAPGANNVDVQRRTGISTDWRGYAVVPYATEYRRNNISLDPMSMNMHTELDITSTEVIPGKGALVRAEFAAHIGIRGLFTVRYRNKSVPFGATASAQIKNSSQITGIVGDNGQLYLSGLPLEGVINIQWGDGVQQKCQANYKLPETELDNPVSYATLECR

	UHG110
Yqi
	Adhesin
	MITLFRLLAILCLFFNVSAFAVDCYQDGYRGTTLINGDLPTFKIPENAQPGQKIWESGDINITVYCDNAPGWSSNNPSENVYAWIKLPQINSADMLNNPYLTFGVTYNGVDYEGTNEKIDTHACLDKYEQYYNGYYHDPVCNGSTLQKNVTFNAHFRVYVKFKSRPAGDQTVNFGTVNVLQFDGEGGANMAPNAKNLRYAITGLDNISFLDCSVDVRISPESQIVNFGQIAANSIATFPPKAAFSVSTIKDIASDCTEQFDVATSFFTSDTLYDNTHLEIGNGLLMRITDQKTQEDIKFNQFKLFSTYIPGQSAAMATRDYQAELTQKPGEPLVYGPFQKDLIVKINYH

	
	Usher
	MNNKNTFSRDKLSHAIKNALSGVVCSLLFVLPVHAVEFNVDMIDAEDRENIDISRFEKKGYIPPGRYLVRVQINKNMLPQTLILEWVKADNESGSLLCLTKENLTNFGLNTEFIESLQNIAGSECLDLSQRQELTTRLDKATMILSLSVPQAWLKYQATNWTPPEFWDTGITGFILDYNVYASQYAPHHGDSTQNVSSYGTLGFNLGAWRLRSDYQYNQNFADGRSVNRDSEFARTYLFRPIPSWSSKFTMGQYDLSSNLYDTFHFTGASLESDESMLPPDLQGYAPQITGIAQTNAKVTVAQNGRVLYQTTVAPGPFTISDLGQSFQGQLDVTVEEEDGRTSTFQVGSASIPYLTRKGQVRYKTSLGKPTSVGHNDINNPFFWTAEASWGWLNNVSLYGGGMFTADDYQAITTGIGFNLNQFGSLSFDVTGADASLQQQNSGNLRGYSYRFNYAKHFESTGSQITFAGYRFSDKDYVSMSEYLSSRNGDESIDNEKESYVISLNQYFETLELNSYLNVTRNTYWDSASNTNYSVSVSKNFDIGDFKGISASLAVSRIRWDDDEENQYYFSFSLPLQQNRNISYSMQRTGSSNTSQMISWYDSSDRNNIWNISASATDDNIRDGEPTLRGSYQHYSPWGRLNINGSVQPNQYNSVTAGWYGSLTATRHGVALHDYSYGDNARMMVDTDGISGIEINSNRTVTNGLGIAVIPSLSNYTTSMLRVNNNDLPEGVDVENSVIRTTLTQGAIGYAKLNATTGYQIVGVIRQENGRFPPLGVNVTDKATGKDVGLVAEDGFVYLSGIQENSILHLTWGDNTCEVTPPNQSNISESAIILPCKTVK

	UHG101
Yhc 
	Adhesin
	MNNVKLLIAGSAFFAMSAQAADRVSIDVKVTLEAAACTPILSNGGVVNFGSHSVNRLSTQHYTQIGTRNINMTITCESATGIAITARDTRMDSMTTGKDSGGQSGVKYTLNGGGYISQTTRLFGLGKTKDNKNIGSYAVLIDSNNISASNGSQTLAVSIAGADAVITGQKRAWQTLTAYPLAVDQSYYYTFVKPGETTPTPVTNAIIPLQVSASIANDLGGSEKIELDGKAVISVVYL

	
	Usher
	MLKKTLLAYTIGFAFSPPANADGIEIAAVDFDRETLKSLGVDPNISHYFSRSARFLPGEYSLAVSVNGEKKGNIATRFDENGDICLDQAFLQQAGLKIPSEEKNGCYDYILSYPGTTITPLPNQEALDIIVSPQAIIPIGLDLTNAATGGTAALLNYSLMSSRAEFSNGSSDYSQAALEGGININDWMLRSHQFLTQTNGTFSNQNSSTYLQRTFTDLKTLMRAGEVNLNNSVLEGASIYGIEIAPDNALQTSGSGVQVTGIANTSQARVEIRQQGVLIHSILVPAGAFTIPDVPVRNGNSDLNVTVVETDGSSHNYIVPSTLFNQHVESFQGYRFAIGRVDDDYDESPWVISASSGWNLTRWSAMNGGVIVAENYQAASIRSSLVPLPDLTVSSQISTSQDTKDSLQGQKYRLDANYNLPFSLGLTTSLTRSDRHYRELSEAIDDDYTDPTKSTYALGLNWSNSILGGFNISGYKTYSYDGDNDSSNLNINWNKAFKHATVSVNWQHQLSASENNEDDGDLFYVNISIPFGRSNTATLYTRHDDHKTHYGTGVMGVVSDEMSYYVNAERDHDERETSLNGSISSNLHYTQVSLAAGASGSDSRTYNGTMSGGIAVHDQGVTFSPWTINDTFAIAKMDNNIAGVRITSQAGPVWTDFRGNAVIPSIQPWRTSGVEIDTASLPKNVDIGNGTKMIKQGRGAVGKVGFSAITQRRALLNITLSDGKKLPRGVAIEDSEGNYLTTSVDDGVVFLNNIKPDMVLDIKDEQQSCRIHLTFPEDAPKDVFYETATGECQ

	UHG60
(ECSF-165)
	Adhesin
	MKPGFASYIRALLTIIFLSWGVIPAVFASCNISGNGGNPATVQFSAPALVVNSDAVPGTIIATVNANSPSISVSCTANGEIWQGYTVLTNGDKRTDNPLTDVFQTNVPGIGFRAAWANNTSAQLTAGSLMTPWHKGSSTVIKGYVYPITIHAAIQFIVTGPVGNGTIDTSKLIADWKYDNRVIGELRFSSVPVNIQPGTCDLIEKNITVPLNDIGTDDFDVNNVSPVVSDDRFKIQIEKCSQDVKVDYRFTSSGSTGITGNSILNIESGSGMAEGVGLQILDSSNNVMVFDSDYTAIQKTTLNQNITIPLKARYIKTGSVKSGRVNSVATFEVYYR

	
	Usher
	MSLPMHRTFVLTGIIFALSAVYSLSYARDEFNLRILELDSPLENTQVLADFINNNNLTPGVYLTSVMWGQDSLDKRNITFVLSSDKKSLIPRFTKADLREFGLKVDVIPALKVMNDDTEVGDIAQIIDGARYDFQLDSQTLWLRIPQIYQNAIAAGSIAPKYWNDGESAAWLSYYASGSRQNSDGDNLSSNWLNLNSGINLGAWRLRNNTVYNESNWESISTSLQRDIKALRSQMEIGQTFTNGDLFDSVQMTGIKLETDTSMLPDSEQGFAPVVRGIANSDAQVVIKQNGYVIYQTWVSAGPFEIKDLSQVTAGSDLEVTIKETNGQEHSFIQASSTVPILQREGALKYSLAAGKYRDSDNNAETPVFGVATAIYGLPYGITIYGGILGASMYHSGVTGIGADLGRLGSVSVDITAAKTKFDDGRDDATGLSWRAQYAKDFPDTDTTVTLASYRYSTSQFYTFQEALDQRDTPDDKGIYSYRQTNNRRNRLQINLSQNIGRWGSVYLNGYQQDYWGMHGAERSIGMGYSTTWNNINWSVNYTLTKTPGMTGEQQFSLTLNIPLSRWLPDSWAMYNVNRSDKSNTSHQLGIGGTALQDNNLSYNLQQSYTDNNVGYGASMNGRYRSSVGEFGLGYSYDKNSRQWNYSAQGAVVAHAHGVTLGQSVQDSFAIVHINEGANVKVQNAQGVYTDFWGNAIVPNMTNYRHNAITVNTQGHDSLDISDATQDVIPSKGAVVGVDFDARSGMRALLTLVHNKEHVPFGALLTLGNSTAIVGEDGEVYITGVQESMTFTVQWGKEINQQCTGVITEPEKYTTGIYKATMDCR

	UHG32
Pap (P)
	Adhesin
	MKKWFPALLFSLCVSGESSAWNNIVFYSLGDVNSYQGGNVVITQRPQFITSWRPGIATVTWNQCNGPEFADGSWAYYREYIAWVVFPKKVMTKNGYPLFIEVHNKGSWSEENTGDNDSYFFLKGYKWDERAFDAGNLCQKPGETTRLTEKFNDIIFKVALPADLPLGDYSVTIPYTSGIQRHFASYLGARFKIPYNVAKTLPRENEMLFLFKNIGGCRPSAQSLEIKHGDLSINSANNHYAAQTLSVSCDVPANIRFMLLRNTTPTYSHGKKFSVGLGHGWDSIVSVNGVDTGETTMRWYKAGTQNLTIGSRLYGESSKIQPGVLSGSATLLMILP

	
	Usher
	MKDRIPFAVNNITCVILLSLFCNAASAVEFNTDVLDAADKKNIDFTRFSEAGYVLPGQYLLDVIVNGQSISPASLQISFVEPQSSGDKAEKKLPQACLTSDMVRLMGLTAESLDKVVYWHDGQCADFHGLPGVDIRPDTGAGVLRINMPQAWLEYSDATWLPPSRWDDGIPGLMLDYNLNGTVSRNYQGGDSHQFSYNGTVGGNLGPWRLRADYQGSQEQSRYNGEKTTNRNFTWSRFYLFRAIPRWRANLTLGENNINSDIFRSWSYTGASLESDDRMLPPRLRGYAPQITGIAETNARVVVSQQGRVLYDSMVPAGPFSIQDLDSSVRGRLDVEVIEQNGRKKTFQVDTASVPYLTRPGQVRYKLVSGRSRGYGHETEGPVFATGEASWGLSNQWSLYGGAVLAGDYNALAAGAGWDLGVPGTLSADITQSVARIEGERTFQGKSWRLSYSKRFDNADADITFAGYRFSERNYMTMEQYLNARYRNDYSSREKEMYTVTLNKNVADWNTSFNLQYSRQTYWDIRKTDYYTVSVNRYFNVFGLQGVAVGLSASRSKYLGRDNDSAYLRISVPLGTGTASYSGSMSNDRYVNMAGYTDTFNDGLDSYSLNAGLNSGGGLTSQRQINAYYSHRSPLANLSANIASLQKGYTSFGVSASGGATITGKGAALHAGGMSGGTRLLVDTDGVGGVPVDGGQVVTNRWGTGVVTDISSYYRNTTSVDLKRLPDDVEATRSVVESALTEGAIGYRKFSVLKGKRLFAILRLADGSQPPFGASVTSEKGRELGMVADEGLAWLSGVTPGETLSVNWDGKIQCQVNVPETAISDQQLLLPCTPQK

	UHG82
Ucl (F17-like)
	Adhesin
	MKRIFFIPLFLILLPKLAVAGPDDYVPSQIAVNTSTLPGVVIGPADAHTYPRVIGELAGTSNQYVFNGGAIALMRGKFTPALPKIGSITYTFHQGNSRDSSDFDIYDIGVSGLGIIIGMAGYWPATPLVPINSSGIYIDPVGANTNPNTYNGATASFGARLFVAFVATGRLPNGYITIPTRQLGTILLEAKRTSLNNKGLTAPVMLNGGRIQVQSQTCTMGQKNYVVPLNTVYQSQFTSLYKEIQGGKIDIHLQCPDGIDVYATLTDASQPVNRTDILTLSSESTAKGFGIRLYKDSDVTAISYGEDSPVKGNGSQWHFSDYRGEVNPHINLRANYIKIADATTPGSVKAIATITFSYQ

	
	Usher
	MNANNLSCLIYCRCSLLLFAALGLTVTNHSFAAEEAEFDSEFLHLDKGINAIDIRRFSHGNPVPEGRYYSDIYVNNVWKGKADLQYLRTANTGAPTLCLTPELLSLIDLVKDTMSGNTSCFPASTGLSSARINFDLSTLRLNIEIPQALLNTRPRGYISPAQWQSGVPAAFINYDANYYQYSSSGTSNEQTYLGLKAGFNLWGWALRHRGSESWNNSYPAGYQNIETSIMHDLAPLRAQFTLGDFYTNGELMDSLSLRGVRLASDERMLPGSLRGYAPAVRGIANSNAKVTIYQNAHILYETTVPAGPFVINDLYPSGYAGDLLVKITESNGQTRMFTVPFAAVAQLIRPGFSRWQMSVGKYRYANKTYNDLIAQGTYQYGLTNDITLNSGLTTASGYTAGLAGLAFNTPLGAIASDITLSRTAFRYSGVTRKGYSLHSSYSINIPASNTNITLAAYRYSSKDFYHLKDALSANHNAFIDDVSVKSTAFYRPRNQFQISINQELGEKWGGMYLTGTTYNYWGHKGSRNEYQMGYSNFWKQLGYQIGLSQSRDNEQQRRDDRFYINFTLPLGGSVQSPVFSTVLNYSKEEKNSIQTSISGTGGEDNQFSYGISGNSQENGPSGYAMNGGYRSPYVNITTTVGHDTQNNNQRSFGASGAVVAHPYGVTLSNDLSDTFAIIHAEGAQGAVINNASGSRLDFWGNGVVPYVTPYEKNQISIDPSNLDLNVELSATEQEIIPRANSATLVKFDTKTGRSLLFDIRMSTGNPPPMASEVLDEHGQLAGYVAQAGKVFTRGLPEKGHLSVVWGPDNKDRCSFVYHVAHNKDDMQSQLVPVLCIQHPNQEKT

	UHG130
Foc (F1C)
	Adhesin
	MREVLIHKLLSPIPMRKYYPLFKKSTVLEGCVLFTFIMAYSQPSFALLCRNNQTGQTFQSGDSRFNITLSPTVQYDKAITVLDLNQLVLCQNEDASGQNYDYLRVRQGTGFSPSLDAKTYGRLDFTNRLSGYSQTLPLQQDTKPTEAYWQYGVWKPFPAKMYLYPEPGVFGKLIHAGELVATVYVNKFSTMGQEAGERNFTWRFYATNDVYIQTGTCRVSSNNVKVDLPSYPGGPVTVPLTVRCDQTQSVSYTLSGSVTGSGNTVFANTATSGAGGVGVQLSDNAGLVPAGQPRSLGQVGSSPVSLGLKASYALTGQASPTPGAVQSVINVTFSYN

	
	Usher
	MFSGDGGQLLSDKSLTGSAGGGNNRMKFNILPLAFFIGIIVSPARAELYFNPRFLSDDPDAVADLSAFTQGQELPPGVYRVDIYLNDTYISTRDVQFQMSQDGKQLAPCLSPEHMSAMGVNRYAVPGMERLPADTCTSLNSMIQGATFRFDVGQQRLYLTVPQIYMSNQARGYIAPEYWDNGITAALLNYDFSGNRVRDSYGGTSDYAYLNLKTGLNIGSWRLRDNTSWSYSAGKGYSQNNWQHINTWLERDIVPLRSRLTMGDSYTRGDIFDGVNFRGIQLASDDNMVPDSQRGYAPTIHGISRGTSRISIRQNGYEIYQSTLPPGSFEINDIYPAGSGGDLQVTLQEADGSVQRFNVPWSSVPVLQREGHLKYALSAGEFRSGGHQQDNPRFAEGTLKYGLPAGWTVYGGAWIAERYRAFNLGVGKNMGWLGAVSLDATRANARLPDESRHDGQSYRFLYNKSLTETGTNIQLIGYRYSTRGYFSFADTAWKKMSGYSVLTQDGVIQIQPKYTDYYNLAYNKRGRVQVSISQQTGESSTLYLSGSHQSYWGTDRTDRQLNAGFNSSVNDISWSLNYSLSRNAWQHETDRILSFDVSIPFSHWMRSDSTSAWRNASARYSQTLEAHGQAASTAGLYGTLLEDNNLGYSIQSGYTRGGYEGSSKTGYASLNYRGGYGNASAGYSHSGGYRQLYYGLSGGILAHANGLTLSQPLGDTLILVRAPGASDTRIENQTGVSTDWRGYAVLPYATDYRENRVALDTNTLADNVDIENTVVSVVPTHGAVVRADYKTRVGVKVLMTLMRNGKAVPFGSVVTARNGGSSIAGENGQVYLSGMPLSGQVSVKWGSQTTDQCTADYKLPKESAGQILSHVTVSCR

	UHG76
Yeh (Yeh-like)
	Adhesin
	MKWLLLITLSLYSFIVQSAPCAVTNVGEQRGTYILKPLSMKGNLTAEKIENPGNIIECADLQETTNAIKVHFLTQNALRFKVGSRHYIINFPFESDGKKIELPGKLSYNLEEMLSAINFTIPYSIASVSDSSDTADIFPGTPFPLLFEIEVSSCTGNNTNCNSVRFNFNLNTILQVNLMTCGFEDQSIDTGRFVLSRINNENYQFHHIRFDCIQGEQGELVFEPSDVEYYFEPVTIQESGTSILKNDLENSEDGAGQIGFQLSNDGTNEIQYGKSNYYSFQHPHEGSNQIPLFIRPRTYGNNVSSGQIMSRVKIVVMYN


	
	Usher
	MLRTTRWVAAIIFLYSFPGYAEETFDTHFMIGGMRGEKVSEYRFDNKQPLPGNYELDVYVNHQWRGKQDITIPESPAKPCLPKVLLTTLGVKTDNLNTEDNCILLDEAVHGGQYQWDISEHRLNLTIPQAYINELERGYVPPESWDRGIDAFYTSYNLSQYRSYDSNNNSNTASYGRFNSGLNLFSWQLHSDASYSKPDDMKGKWQSNTLYLERGWSQILSTVQIGENYTSSLIFDSLRFSGIRLFRDMQMLPDSMQSFTPLVQGVAQSNALITVSQNGYTIYQKEVPPGPFTIADLQLSGSGSDLDVSIKEADGSVRSFLVPYSSVPNMLQPGVSNFDFIAGRSQIYGVKNQEDFLEANYIYGLNNLLTLYGGTILSDNYNAITLGNGWNTPLGAISFDATRSSSKLNNDTRHEGTSYQVAYNKYLLQTATHFSVAAWRYASQDYRTFSDHLYENDKINHQSDDDDFYDIGRKNSLSANIMQPLSNNLGNVSLSALWRNYWGRSGNAKDYQFSYSNSWQRISYTFSASQSYDENDKEEERFNLFISIPFYWGDDIAKTRHQINLSNSTSFSKDGYSSNNTGITGIAGEHDQLNYGIYVNQQQQNNDTSLGTNLSWRTPIATIDGSYSHSKNAWQSGGSISSGLVVWPGGINITNQLSDTFAILDAPGLEGAHINGQKYNRTNSKGQVVYDLMIPHRENHLVLDIANSESETELQGNRQIIAPYRGAVSYVQFTTDQRKPWYIQALRPDGSPLTFGYDVLDLQENNIGVVGQGSRLFIRVDEIPTGIKVALNDEQNLFCTITFQHVIDENKTYICQ

	UHG112
Csw (CS12)
	Adhesin
	MLKCLCFGYFTKSLMQRIIKLTYGAGEYATIFTVLFFSAHRCAIAVENNYTISIDKTFDISSITRDWIELGEFPYPKAASNNETHFRCTEGAGKGLCAHTEFRVNGGLQSNPAAYWNGWMRMEPKEVNIGDGEKLIFSAYWKGSPSIRWEETNRRNMKSIFHQYTIGVASIGSSAGSITKWSSGEQGPSLRCGDLGGCTIDTHTYFDNRSGGALKLAVKLPAAFRKGTYTFSNVEVLDLGHTARNASGTTQQSVSAKVYISGKITVPERCYIDTGSGSEIKFNDVSAGASNGEIDKRSFTLKTTCKYINLKLNQYIKVNGSNGLSEYEIFSRDNSNEKALALVMRIVRGDNGEDFSANCEPDHSGRVYFSKEYLLREINGNGLNIHTYNDIIRFSLCKYGIPKDYGEKIIPLTIVSRWSDS

	
	Usher
	MNKYYLLIILFFVRSTKVFAEDYFDPSLLATDIIGEGNIDLSAFSRPGGGMEGEQEVAIYVNDEFYSRNTLFFRNTLDKGLLPEFTPGFFDELLSGDFLVSEEDKTISSSDFLKKVPYSDINFNQGMSRVNISIPQAYLGDGAKLISSPDTWEYGGPAFLLDYNISGNRNDSGNYDSRSLYISSQMGVNLMKWRLRTSSSYSNYKTNSVWGGARSEQNSFYNTYAERDISSLRAILRLGEVSTAGLILDSVPFRGVKLSSSDDMLGMRLRNYTPTVRGMASSQAVVTITQNGRQVYQTNVPAGPFELNDFYLSGYSGDMLVTVREADGSEHSFLQPYSTLPEMKREGVSGFEVSVGRYDNNGAEHYYDAESFVYGNWSRGFARGVTFFAETLQAEKYQSLGGGSTLSLGRLGAASADISLSRADKYGDIRIGQSYGFKYSKSQIETGTTVTLATYRYSTENFYTFRDFVSKTDTARYIWENKLKSRMTFSLSQSLGEYGYLSANASQQDYWNSREVSRNYSLTHSFSWNDIYFSTTLSMDDQRGRETGHLSNKQAGIYASVPLSKLLPGSDPTSSSLTWSTSHADHKVRNSVTLDGKVPESDVRYRVGGSWGNGTTEGSRMASVSWTGDHASTSLGYTRVGKYRTLDYSMSGAAVMYPWGIAVGNSSVTGDGAIVVETPGAKGVRTSTGYKTSWLGTALISSPQKYTENRINLYPDGLPSDTVLGETSKTAVPAKGAVVVLDYTVFRGSQVVFTLRQADGNPLPFGTVITLDGVSRGKENSGIVGEEGRVYMAGIPEKGTLTASWGLNKTCSIPFRINQHKSEAVIREVQGVCRV

	UHG32
Pix (Pix)
	Adhesin
	MKYVKKTLGISFFSLLPLSAEAESYCNLLWANNTLPSASVNVSFDGNTSGIFPLNLQAGGLSTVIKRAAKNMDTFVTLDGTYRYWIQYPEAWQTTPDGLKYRITSELEVSGTQTAGVKTVVTPVGYHTWVNTYGCRDVGGTYDFGVASVSGVNIEIDRGTAWPGVYSIQLPVKVAYEENKGNYDGKNGSGWTEFPAAMKSFAPVDSKNISITISSKCNVGEQSLSVNMGDNITPDEAKSGVEKKVNFSLTCNAPAKVSLSLKGTDIVDGVNNKTKCGSGSCSLNFDNDSSSKILEVNQGTYQVPITVRFQDTNPVAGGFDGSAVLSVDIL

	
	Usher
	MKKNKAIFNINFITYALMLSLAGVPAYAVDFNTDVLDAADRQNIDFSRFSRAGYIMPGQYQMEIRVNDQDISPSAFQIAFLEPPFSASDKEKPLPQACLTPEIVERMGLTEESQEKVTYWNNGQCADFSQLAGVEIRPNPAEGMLNINMPQAWLEYSDASWLPPSRWDNGIPGLLFDYNINGTVNKPHQGKQSQSLSYNGTAGANFGAWRLRADYQGYLNHTTGIAQGTNSQFTWSRFYMYRAIPRWRANLTLGENYINSEIFSSWRYTGASLASDDRMLPPKLRGYAPQVSGIADTNARVVISQQGRILYDSTVPAGPFTIQDLDSSVRGRLDVEVIEQNGQKKTFQVDTAYVPYLTRPGQVRYKLVSGRSRNYEHTMEGPVFAAGEASWGISNTWSLYGGSIVAGDYNALAVGLGRDLSEFGTVSADVTQSVARIPGYDTKQGKSWRLSYSKRFDEVNTDITFAGYRFSERNYMTMDQYLNARYRNDFTGREKELYTVTLNKNFEDWKASVNLQYSHQTYWDRRTSDYYTLSVNRYFDAFSFKNIALGISASRSKYQNRDNDSAFVRLSVPWGTGTASYSGSMSNDRYTNTVGYSDTLNNGLSSYSLNAGVNSGGGQPSQRQMSAYYNHNGSLTNLSASFSAVENGYSSFGMSASGGATVTMKGAALHAGGMNGGTRLLVDTDGVGGVPVDGGRVYTNRWGIGVVTDVSSYYRNTTSVDLNKLPEDMEATRSVVESVLTEGAIGYREFEVLKGSRLFAVLRMSDNSYPPFGASVTNAKGRELGMVADSGLAWLSGVNPGETLNVGWEGRTQCVVDIPAHPDPAQQLLLPCRQVK

	UHG113
(ECSF-4008)
	Adhesin
	MFSKNKITIAAISALLISGTAMAQTSSGSVSATGSFNAATCSVTLPNATASFGTVTNQEVNAAKAYQKIKSVTADQGISVTDCTTPASLTVATTNFQSNGYVYPALNEATGNQQKDFALWMKVGDKGVSSYNAPIELANGTYPIELQMIKISNNYNKNHTGAWSAQYTLTATYN

	
	Usher
	MKGSLKKSLLLLRITIICPVFSCAAVSPSPDNSHRFSFNPDFLQLSDGDNAKNIDLNYFANASGAAPGEYTVDVVMNGELVDRQIKIDFFAQDNKLNARLTPQQLERWGIDTNKLSVSSPSAYQQNIAYIIQGATEKFDANNQKLILNIPQSYLKPQDWLSTPPHLWDEGMPALMVNYLFNGIKQNNNGYGSRSQFLSLDSSLNLGGWRLRHNGNWSTNSYNKESHWQPVSVYLQHDYSFLQGGQFTVGQTSTDGAIFDSFPFEGAQFSSDDGMIAPELSQYSPVVRGIAYSQAQVSVKQNGVVIYQKNVPPGPFELRDFNQIFTGDLEVEIREADGTIRHFTQATAVLPILQRQGRLRYNLAFGKYRSSSTLNNSVSEPQFVQSSAAIGLPYEYTFYGGGIKADNYAAVLLGLGKYSDFFGAFSLDVTHARSQFSQNYKSFGKQQGQSYRFMYSRGFGETNTTLNITGYRYATRGYYDFDELQQIQSGFVDEKNINSYHQRSRISTTISQDLQDWGQLYLSASKDQYWDTADGYNLSASYSLPFRYISAMLSLGYNKSPYYHEADKSLFLSVSVPLNSLLNGNNLFLTTNTITNNGQVQQQVGLNGSSQDGEFNYAVAQGWQNQNRGESGNINLNYRGPYAQMNGGYAWQKESSQWTYGISGGITLHPHGLTLSQPLSLDSASALVQARDAASVKVLNGSGIYTDWRGYAVVPYLNPYNRNQISLDVNSVKDNVELLNTDVTVIPSRGALVSAPFKVNVGNKAIITLIQKNGEPVPFGSVVTLDSENSINSSIVADQGQVYMSGLPEEDTLIAQWGEEASQKCKTNYKLQNKKAKFSELTLQCQ

	UHG28
Afa (AFA/Dr)
	Adhesin
	MKKLAIMAAASMVFAVSSAHAGFTPSGTTGTTKLTVTEECQVRVGDLTVAKTRGQLTDAAPIGPVTVQALGCDARQVALKADTDNFEQGKFFLISDNNRDKLYVNIRPTDNSAWTTDNGVFYKNDVGSWGGTIGIYVDGQQTNTPPGNYTLTLTGGYWAK


	
	Usher
	MRDTSSGRMRTGVTGLALAVMVACVMFRAESGIARTYSFDAAMLKGGGKGVDLTLFEEGGQLPGIYPVDIILNGSRVDSQEMAFHAERDAEGRPYLKTCLTREMLARYGVRIEEYPALFRVSGEGRGASVAEEACADLTAIPQATESYQFAAQQLVLGIPQVALRPQLRGIAPEALWDDGIPAFLLNWQANAGRSEYRGYGKRVTDSYWVSLQPGINIGPWRVRNLTTWNRSSGQSGKWESSYIRAERGLNGIKSRLTLGEDYTPSDIFDSVPFRGAMMSSDESMVPYNLREFAPVVRGIARTQARIEVRQNGYLIQSQTVAPGAFALTDLPVTGSGSDLQVTVLESDGTAQVFTVPFTTPAIALREGYLKYNVTAGQYRSSDDAVEHTSLGQVTAMYGLPWGLTVYGGLQGAEHYQSAALGLGWSLGRLGAVSLDTTHSRGQQKGHDYETGDTWRIRYNKSFELTGTSFTAASYQYSSDGYHTLPDVLDTWRDDRYAYRHTENRSRRTTLSLSQSLGQWGYVGLNGSRDEYRDRPHRDYFGASYSTSWNNISLSVNWSRNRNSGGYYGGWSRTEDSVSMWMSVPLGRWFGGTDNDISATAQMQRSTGQDTRYEAGLNGRAFDRRLYWDVREQMVPGSESHADTSRLNLTWYGTYGELTGMYSYSSTMRQLNAGMSGSMVAHSEGVTFGQRSGDTVALIAAPGVSGASVGGWPGVRTDFRGYTLAGYASPYQENVLTLDPTTFPEDAEVPQTDSRVVPTKGAVVRAGFRTRVGGRALVSLARQDGTPLPFGAVVTVEGEAGQAAGSAGVVGDRGEVYLSGLKESGKLKAQWGENSLCHADYRLPEEKGPAGIFLTRTVCM

	UHG132
Fae (K88)
	Adhesin
	MKKTLIALAIAASAASGMAHAWMTGDFNGSVDIGGTITADDYRQKWEWEVGTGLNGFGNVLNDLTNGGTKLTITVTGNKPILLGRTKEAFATPVIGGVDGIPQIAFTDYEGASVELRKPDGGTNKGLAYFVLPMKNAGGTKVGSVKVNASYAGVLGRGGVTSADGELLSLFADGLSSIFYGGLPRGSELSAGSAAAARTKLFGSLSRDDILGQIQRVNANITSLVDVAGSYRENMEYTDGSVVSAAYALGIANGQTIEATFDQAVTTSTQWSAPLNVAITYY


	
	Usher
	MKKYVTTKSVQPVAFRLTTLSLVMSAVLGSASVIAGEKLDMSFIQGGGVNPEVWAALNGSYAPGRYLVDLSLNGKEAGKQILDVTPQDSNELCLTEAWLTKAGVYVSADYFREGYDATRQCYVLTKAPSVKVDFDVSTQSLALSIPQKGLVKMPENVDWDYGTSAFRVNYNANANTGRNNTSAFGSADLKANIGHWVVSSSATASGGDSGDNSTTINMFTATRAIRALSADLAVGKTSTGDSLLGSTGTYGVSLSRNNSMKPGNLGYTPVFSGIANGPSRVTLTQNGRLLHSEMVPAGPFSITDVPLYTSGDVTMKITGEDGREQVQNFPLSVMAGQLSPGQHEFSVAAGLPDDDSDLKGGVFAASYGYGLDGLTLRAGGVFNQDWQGASAGVVAGLGYLGAVSADGAYATAKYRDGSHSGNKVQLSWSKQLETTNTGLRVSWSRQSEEYEGMSSFDPTELWSQSNHGRRTKDEWNAGISQPVGGLFSLSVSGWQRSYYPASMTGSYRYSDDNGKETGITGSLSTQIKGVSLNLGWSGSRNSRGENNWSASASVSVPFTLFDRRYSSSASVSTSKGGGTGFSTGVSGSLNDRFSYGLGGGRDGDGGTSSYLNASYSGDRAYLNGVLNHSQSGGTSGSVSVSGSVLAVPAAKDIMFSRTTGDTVAVVNVKDAPGVKVTSGDGQTDSDGNLVVPLNSYDWNTVTIDAGTLPLSTELTNTSQKVVPTDKAVVWMPFDALKVKRYLLQVKQRDGEFVPGGTWARDSKNTPLGFVANNGVLMINTVDAPGDITLGQCRIPAARLQDTEKLQEITCE

	UHG30
Stg (Stg)
	Adhesin
	MNKYIIQWCLTVFIFSFSGATFAAPKGICTSDNGAFHSTLDFSGYLITADENRVGETFNKTVTNGDSYPAHCHCDTGKVGEFPYIYYTARINEALSYAGVRSNVNYFNLNPNLDVGISIDLLGVGYINAPFEYHANRPTGGSYKCSRTDPLSISSGAKAIIYFYIKKTFAGKLIVPETLVAKLYGTISRDTPVDYSQPMADVYIRGDITAPQSCEINSLRPINFDFKEIPAADFSSVAGSTVTTHKITKTVTIECENLGILNTDDISTSFYATEPSTDNSMVVTSNPNVGIKIYDKNNKEINVNGGELPTDMGKSNVFGEKAGSVTFSAAPASLTGARPAPGTFTATATITIEIVR

	
	Usher
	MMTTRIKVGLTAGTCLIFSQSLMAEVSVFNPALLEIDHQSGVDIRQFNRANLMPPGVYSVDIFINGKMFERQDVTFVQDNPDADLHACFVAIKKTLTTFGVKVDALKSLNDVDETVCIDPGPRIEGSSWQFDSDKLQLNISIPQIYMDAMAYDYISPSRWDEGINALTINYDFSGSHTLRSDYGSQETDTSYLNLRNGLNIGPWRLRNYSTLNTTDGSAEYNSISTWIQRDIAALRSQIMIGDTWTASDIFDSTQIRGARLYTDNDMLPASQNGFAPVVRGIAKSNATVIIRQNGYVIYQSAVPQGAFEITDLNTASTGGDLDVTIKEEDGSEQRFTQPYASLAILKREGQTDVDVSVGELRDEDGFTPDVIQAQILHGFPYGFTLYGGMQAAEKYGSAALGVGKDLGALGAISFDVTHARAKFSHDDTETGQSYRFLYSKRFDDTDTSLRLVGYRYSTEGYYTLNEWASRRNNPEDFWETGNRRSRVEGTLTQSLGRDYGNLYLTLSRQQYWHTDDVERLMQFGYSSSWKRLSWNVSWSYSNTARQGTGNNNASDNTSEQIYMLSLSVPLSGWWGNSYATYSVSQNDNSGSSHQLGLSGTALERNNLSWNLMQSYNSHDDEVGGNMSLTYDGTYGTVNGSYNYSQNSQRLNYGIRGGILAHSEGVTLSQELGETIALVKAPGAAGLEIDNMRGAATDWRGYTVKTQLNPYDENRVAISDNYFSKSNIELDNTVVTMVPTRGAVVKAEFVTHVGYRVLFKVVNAKGKPAPFGAIAAVQNTSSADSGIVGDLGELYLSGLPEKGQVMLSWGENAATTCTFDYSLSIPESESGLIEQGVTCH

	UHG42
Fed (F18)
	Adhesin
	MRLKYILIIPLLLISLSVFASTLQVDKSVSYDWINSSASSAQVTGTLLGTGKTNTTQMPALYTWQHKIYNVNFIPSSSGTLTCQAGTILVWKGGRETQYALECRVSIHHSSGSINESQWGQQSQVGFGTGCGNKKCRFTGFEISLRIPPNAQTYPLSSGDLKGSFSLTNKEVNWSASIYVPAIAKSYRLYTSITLPDTVNLKQNQATPVYYTFSAPSVSNTITGIPNQNDMPSSNVKLTIGPIQSKTTALYVQPDATGSWYDLSKSITMTVVKSSMLNFKGINAKPGNVTLSVPIVFEIQ

	
	Usher
	MKKRYIFKLSLLALSICSQFSVATELNLDFIHGISAIPSILKTDTTLPAGQYVVDVLVNNERTGRANLVITEEDEKNNHLCLSHEWLDSAGVMMKKDAYDYAFDREKQCYVLTRNSHTKVDFDYGAQTLKFNIPQAYLLSKTDPARWDYGLNGGRLKYYTNFNKNVYDDVNVFGNLDATINLGRWVLSSNMNMSHDRDKTEITSSDLTLSTAISQVQGDLLLGKSQTRTELFSDFNFYGVALRSNSNMRPWESRGYAPGITGIASTPSRITVKQNGYTVYSKMVPAGPYRLDDLRPMGNGELVVTVEDESGNKTEQVYPVTTLPTLLRPGEFQYNVAVGKKNNNNELDKAFHSDTGLFWLGSLDYGFSTTTLNSAFILNDDYQAAGLGGTQMLGGLGALSLSANMSKASYDNGEVKTGESFSAKYAKSFTDRTDLQLLTYRYQSKGYVEFADFNPKDIWSYARYGGQRSRYEARLSHRFDGTYLSGSYWRQDYWMREGTDTGSTLSFSTSVFDSVSVFLNGAYSKYAWSDKADYAVSLSLSVPFDLKGTRHYSSNSVGYTRTGGTTFNTSVSAMPTERLNYSLSANAGSTGDRGASASASYAFDAIQTNLGVSRSYNKHGNSHTSFSGSVSGSVLGTSESGPLFTKESSDTVGIVSIPGVEGVSVNGSMPTNRDGNTVVWLSEYSENNININMDNVPDDMEFETTSFNVVPTEKAMVYRKFGFENVLRYILRVKNAQGNYLTGGDAKTEQGLNAGFISNNGVLLMNMLAEPKAVSVNIGNGKQCRFSTAGLKANTNKVQEVRCE

	UHG14

	Adhesin
	MHPIITRNTTRYRFNQNRPVFCRLMSVLSSLCLLGFTLPSQAQCVWKGSDIGGDNYGASLYLGNINITSNYIQPVDSILASNVISLVPAHRWPDPEAVIYECDIADKDSLFEVFATNGDSNVGGYTHMGDNYFQTFFPYTALKLIHVDSGVEFTRIWQEIPLKKYDILDNKIQIKGKHFSQIRAELKKTGSVDRSPGPTSWGCPGPAEDNYSGGYTCNQPNGYVVFKGPGMAVPEAGYDSATNYQTWGTGRYMAFGMNTSPITILTRKNTCVVRNVTPYVVFPIITVNELNDNQTRSAEITVDIECQSGTESGTSSGQTAIGIQTSLPGYLKALGLGLVNTAGGVSYLLSDSYGTDSRIATGVGISLSDSNGSTMNFVGWGGCAQTQDCLTTADAGWYPILTGASGNGSHSAGYNNYVHHFTATLKKLPNGHPTAGKIDATAYVLVKIQ

	
	Usher
	MRIAPWLSCLLTQSLLVTHISSAADNNNQDDYIFDDALVRGSSLGLGSIARFNKKNSYDAGQYQVDMYMNNKFVDRLKMLFVDKDNSVEPCLSVAQLLQAGVKEEALKTADPKTPCLAFQSILPASDFRFDHAKLRFDLSIPQKFVKNVPRGYVDPKNLTAGNTIGFSNYNLNQYHVDYNKEGIKRTTNSTYLSLNSGINIGMWRFRQQGSLRYDASRGTNWTSNRLYSQRALPTIGSEITLGETFSSGQFFSSLGFLGVALSTDDRMLPESQRGYAPVVRGIARTNARVTVYQNNRSIYQTTVSPGAFEFNDLSVTHFGGDLTVEINEADGSVSTFQVPFASVPESLRPGYSRYSFAAGQVRDVGNNETFSELTYQQGISNAITANTGIRLASGYQAIMLGGVFTHYIGALGLNTTYSHARLPDGEQQQGWMAKASFSRTFQPTNTTLSVAGYRYSTDGYRDLSDVLGVRATSNDSSWNSSTYRQRSRAEISLNQNFHRYGSLYLTASSQDYRDDRSRDSQLQLGYSNTFWRNTSFNLAISQQKTGGANKIYFVDPGSGMPASNGANTLATRETVAQMSISFPLGGSSSAPYVSAGAVNSRTSGASYQTSLSGTMGSDQTAGYSVDVARNEPTNENTLSGSLQKQLPTTSLSGSASRSPGYWQGSASARGSVAFHRGGVTLGPYLSDTFALIEAKGASGAKVMYGQGARIDRFGYALVPTLTPYRYNTLSLDPDGMDFNTELQDGERQIAPYAGSTVKVTFRTLNGYPALITIKMPDGSQLPMGTVVYNYNGKGTNDKNDIVGMVGQSSQAYLRAEELSGTLTLVWGESSKERCQLDYDLGKPTDNDKQLYKLDALCVAVQQ

	UHG47

	Adhesin
	MQGKVKKILLHIYSAVLLFLASSWYVFAGTGSECYIESSSAGSYTIFINTPPYSVATQQVTTPYEISDAATDVPIVLRGDGIACKAIPNGDESIHFLNTADANLISTYTSARGSTLLKTTVPGIAYTVELICDTCPEVVDLRIPPAGDDNFTPNSDIWWVWGETDEKWKLRFRFFYTPEFKPKNGVTSGTLLPGKIASWYIGINTQPWINFYVDADTFKFTVDQPTCSTIALDSTSQNISGNKINLGDYYVSQVKQEITQVVPFTIRGDYCYASKITVKLKATTEAPNKKLIGKSSGSATGVGVKVYSTANNSEVQLNADNSNEIIFNYANWSNNLLYFPFTAQLVKDGSNGTISPGDFTGNATFSFSYE

	
	Usher
	MYTLTHQKSRLPKTTLLAACCAFFYSSNGAATESVEYDSSFLMGTGASSIDVKRYSQGNPTPPGVYNVRVFINQQSVASLELPFVDIGENSAAACITLKNLAQLHIKQPEYPITLLAREGEEGDCLDIKKSIEQAEVSYDGSEQHLEISVPQAYVYKTYGGYVDPSLWESGINAAMLSYSLNAYHSDSKNGNRDSIYGAFNTGLNLGAWHLRARGNYNWSQDNGNSFDFQDRYLQRDIPAIRSQVIVGDAYTTGETFDSVNVRGMRLYSDSRMLPSALASYAPIIRGVANSNAKVTVTQNGYKIYESTVPPGEFVIDDLSPSGFGSELVITIEEADGSKRSFTQPFSSVVQLQRPGVGRWDISAGQIIDDSLRHEPNMAQASFYYGFNNLFTGYTGVQITDNDYMSGLLGLGINTSIGAFAVDITHARTEIPDDKTYQGQSYRITWNKLIEATSTSFNLAAYRYSTEDYLGLHDALALIDDANHLSVNDDKDTIRTYSRMKNQFTVSVNQPLSFAYEDYGSLFLSGSWTNYWAGNNNRTEYNVGYSKSVSWGNFSVNLQRSWNEDGDKDDAMYLNVSVPLENIFGGKRKSSGFRNLSTQFNTDFNGSHQLNVSSSGNSEDNLMGYSVNTGYNLDKESENVASVGGYLSYDSTWGGFSASASASTDNRQQYSVSTDGGFVLHSGGLTFTNNSFGSNDTLVVIKAPGAKGARVNNGTDEIDRWGYAVSSSLSPYRENRVGLNIETLENDVELKSTSATTVPRSGSIILASFETDQGRSAVLNISTSNGKPIPFAAEVYQDEIMIGSMGQGGQAFVRGINDSGELIIRWFEDSRTINCKLHYQLPAQPETLGSTNTLLLNNLTCKLVNH





References:
Arthur, J. C., Perez-Chanona, E., Muhlbauer, M., Tomkovich, S., Uronis, J. M., Fan, T. J., . . . Jobin, C. (2012). Intestinal inflammation targets cancer-inducing activity of the microbiota. Science, 338(6103), 120-123. doi:10.1126/science.1224820
Blanco, J., Blanco, M., Alonso, M. P., Blanco, J. E., Gonzalez, E. A., & Garabal, J. I. (1992). Characteristics of haemolytic Escherichia coli with particular reference to production of cytotoxic necrotizing factor type 1 (CNF1). Res Microbiol, 143(9), 869-878. doi:10.1016/0923-2508(92)90074-x
Boquet, P. (2001). The cytotoxic necrotizing factor 1 (CNF1) from Escherichia coli. Toxicon, 39(11), 1673-1680. doi:10.1016/s0041-0101(01)00154-4
Bosak, J., Kohoutova, D., Hrala, M., Krenova, J., Moravkova, P., Rejchrt, S., . . . Smajs, D. (2023). Escherichia coli from biopsies differ in virulence genes between patients with colorectal neoplasia and healthy controls. Front Microbiol, 14, 1141619. doi:10.3389/fmicb.2023.1141619
Buc, E., Dubois, D., Sauvanet, P., Raisch, J., Delmas, J., Darfeuille-Michaud, A., . . . Bonnet, R. (2013). High prevalence of mucosa-associated E. coli producing cyclomodulin and genotoxin in colon cancer. PLoS One, 8(2), e56964. doi:10.1371/journal.pone.0056964
Cieza, R. J., Hu, J., Ross, B. N., Sbrana, E., & Torres, A. G. (2015). The IbeA invasin of adherent-invasive Escherichia coli mediates interaction with intestinal epithelia and macrophages. Infect Immun, 83(5), 1904-1918. doi:10.1128/IAI.03003-14
Conte, M. P., Aleandri, M., Marazzato, M., Conte, A. L., Ambrosi, C., Nicoletti, M., . . . Longhi, C. (2016). The Adherent/Invasive Escherichia coli Strain LF82 Invades and Persists in Human Prostate Cell Line RWPE-1, Activating a Strong Inflammatory Response. Infect Immun, 84(11), 3105-3113. doi:10.1128/IAI.00438-16
Dogan, B., Suzuki, H., Herlekar, D., Sartor, R. B., Campbell, B. J., Roberts, C. L., . . . Simpson, K. W. (2014). Inflammation-associated adherent-invasive Escherichia coli are enriched in pathways for use of propanediol and iron and M-cell translocation. Inflamm Bowel Dis, 20(11), 1919-1932. doi:10.1097/MIB.0000000000000183
Saitz, W., Montero, D. A., Pardo, M., Araya, D., De la Fuente, M., Hermoso, M. A., . . . Vidal, R. M. (2022). Characterization of Adherent-Invasive Escherichia coli (AIEC) Outer Membrane Proteins Provides Potential Molecular Markers to Screen Putative AIEC Strains. Int J Mol Sci, 23(16). doi:10.3390/ijms23169005
Zhang, Y., Rowehl, L., Krumsiek, J. M., Orner, E. P., Shaikh, N., Tarr, P. I., . . . Gathungu, G. (2015). Identification of Candidate Adherent-Invasive E. coli Signature Transcripts by Genomic/Transcriptomic Analysis. PLoS One, 10(6), e0130902. doi:10.1371/journal.pone.0130902

image1.png




image2.png
2y9HN
PIOHN

(o3 ‘814) Z¥OHN
(615) 0£OHN

(89) ZELOHN

_ (vay) gzoHn
(800¥™4893) ELLOHN
(4d) ZeoHN

(2150) ZLOHN
(S/014) 0ELOHN
(@¥i-L14) Z8OHN
__d)izeoHn
(591074503) 099HN
(A LoLoHN

(1bA) 01LOHN

(nv) 8ELOHN
(9oA) BELOHN
(941-bA) Z5LOHN
(4d) 969HN

(wiS) €v) OHN
(£37) 599HN
(9%1-4oR) 62OHN

(941-1S3) pOHN
(BN) 9ZLOHN
(19dAL) LYLOHN
(64) OPLOHN
(6aA) S0L9HN
(9A) 90LOHN
(yoA) L€1OHN
(peA) ssOHN

disrupted

present
absent

sudhadtb il

m
i 7 ﬂ\ﬂl | | ,’

EEETHTTHERHIL




image3.png
iron uptake

BaggIsLesy

HHE

12000
a3t
MRESO1

toxins





image4.png
Gene

chuA
fepC
fitA
fyuA
iroN
cdtB
cif
clbQ

cnfl

eefC
gipA
ibeA

pduC

Prevalence of selected genes across E. coli pathotypes (Table 8)

e

—

1 1 1 1 1 1 1
AIEC non-AlEC (all)  UPEC EPEC aEPEC ETEC EHEC

Pathotype

§ ©  —

EIEC

100

80

60

40

-20

Prevalence (%)




image5.png
wndowown
(v)udw opiosoeu

&)

S p—
(v sse10) werosr-eieq
opiuuoys
upuyoides-
uphwoydas-

wokuweuey

upokoesa

upiodsofeyded.

s,
Kt
WKs

wts

w24

MKS4-

MK

MK4:

MK47





image6.png
present
absent




