WO 2022/090893 PCT/1B2021/059820

1165

FIG. 1A

type 1 fimbriae D-mannose specific adhesin [Escherichia coli FimH J96 ELL41155.1
[E.coll JB851;300 aa
1 OMKEVITLFAV LIMOWSVEAW S

51 Ve

TN RN NI RIS e
FLE NFSGETVRY

L SURLG
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SAVETEAVE

FimH 196 sequence
1 MKRVITLFAY LLMGWSVNAW SFACKTANGT AIPIGGGSAN VYVNLARYVYN

51 VOONLYVDLS TQIFCHNDYP ETITDYVTLG RGSAYGGVLS NFSGTVKYSG

101 SEYPFPTTEE TPRVVYNERT DKPWRYALYL TPVESAGGYA TKAGBLIAVL

151 ILRQTNNYNS DDFOFVWNTY ANNDVWWIPTG GUDVSARDVT VTLRDYPGSY

201 PIPLTVYCAK SQNLGYYLSG TTADAGNSIF TNTASFSPAL GVGVOLTRNG

251 THRANNTVS LGAVGETSAVE LGLTANYART GLQVTAGNVQ SHEGVTFVYQ (BEQ (D
NG 4

Fragment of FimH, corresponding to aa residues 22-300 of SEQ 1D NO: 1 [mature FimH

lgavgtsave lglvanvart gggviagheg eldgebivyg 275 (SEQ ID WQ: 2}

FimH jectin domain (SEQ 1D NGO 3, which corresponds 1o aa residues 1-158 of SEQ D
NO: 2}

g S T S Lo ter e TR AP Toriradl & &
1 fackvangt sipiggusan vevanlapvvn wggnlewdls ¢

FIG. 1A continued
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FIG. 1A continued

FimH pilin domain {SEQ 1D NO: 4, which corresponds {e aa residues 160272 of SEQ
0 NO: 2)

160 g«

waasdet volpdypgsy plplivy

pSBO2198 - FimH migk signal pept/ F22..Q300 J86 FimM N28S V4BC LE5C NO1S N24.Q /
T AA linker / FImG A1 K14/ 3GHIsE in pcDNA3 1{(+)
VETDTLLLVWVLLLWYRGSTGRFALKTASGTAIRIGGGEBANY YNLAPCYNYGENCYVRLSTO!
FOHNDYPETITDYVTLARGSAYGGVLSSFEGTVRKY SGESYPFRTTSETPRYVYNSRTDKPW
PVALYLTPVESAGGVAIKAGSLIAVLILRQTNNYNSDDFQFVWNIYANNDVVYRTGGCDVEA
RDVTVTLRPDYRGSVPIPLTYYCAKSQNLGYYLSGTTADAGNSIFTNTASFSPAQGVGVALTR
QGTHPANNTYSLGAVGTSAVELGLTANYARTGGQVTAGNVQSHEVTFVYQGGESSEGEAD
VTITVNGKVVAKGGHHHHHHHH {SEQ 1D NQ: §)

pSB02307 - FimH migK signal pept / F22. 0300 J96 FimH N28S N91S N245Q1/ His8 in
QCDNAG.1(+)

METDT LLLWV LLLWY PGSTG FACKT ASGTA IPIGG GSANY YVNLA PVWNY GQNLV
VDLST QIFCH NDYPE TITDY VTLOR GSAYG GVLSS FSGTY KYSGS 8YPFP TTSET
PRVVY NSRTD KPWPY ALYLT PVSSA GGVAI KAGSL IAVLI LROTN NYNSD DFQFY
WHNIYA NNDVV VPTGG CDVSA RDVTY TLPDY PGSVP IPLTV YCAKS QNLGY YLSGT
TADAG NSIFT NTASF SPAQG VGVOL TRQGT IPAN NTVSL GAVGT SAVSL GLTAN
YARTG GQVTA GNVQAS HGVT FYYQG GSSGG GADVT ITUNG KVVAK GGHHH HHMHH
(SEQ ID NO: §)

Number of amino acids: 310 Molecular weight: 3208580 Theoretical pl 7.25

pSBO2083 FimH Lectin Domain Wild Type construct

METDT LLEWV LLLWV PGSTG FACKT ASGTA IPIGE GSANY YVNLA PYWNV GONLY
VDLET QIFCH NDYPFE TITDY VTLOR GEAYGE GVLES FEGTV KYSGS SYPFR TTSET
PRYVY NSRTD KPWPV ALYLT PYESA GGVAI KAGSL JAVLILRQTN NYNSD DEQFRY
WHNIYA NNDVV VPTGG HHMHHEHHE (SEQ ID NO: 7}

pSED21588 FimH Lectin Domain Lock Mutant
METDTLLLWVLLLWVPGSTG FACKT ASGTA IPIGG GSANY YVNLA PCYNY GQNCV
VDLST QIFCH NDYPE TITDY YTLOR GSAYG GVLSS FSGTV KYSGS SYFFP TISET

FIG. 1A continuad
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FIG. 1A continued

PRVVY NSRTD KPWPY ALYLT PYSEA GGVAL RKAGBL [AVL] LRQTN NYNSD DFQFY
VWNIYANNDVWV VPTGG HRHHMHHH {SEQ 1D NO: 8)

FIG. 1B

FimG Al K14 sequence
ADVT] TUNGK WAK(SEQID NQ: 8)

ADVT ITYNG KYWAK GGHREH HHHHH {SEQ 1D NO: 21}

FIG. 1C

Fimd segueance

O LHAGTRVIER
OB (SEQ I NO: 10}

FIG. 1D

DNKQ 4 @a | (SEQ ID NO: 11}
GGSGE 528 | (SEQ ID NO: 12)
GGSSG G Gaa | (SEQ ID NO: 13

GGS8G GG 7 aa | (SEQ ID NO: 14)

GGGSS GGG 8az | (SEQID NOQI 15

GGGSG SGGG | 9as | (SEQ ID NO: 163

GGGSG GSGGG {10 aa| (SEQ ID NG 1T
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FIG. 1E

FimH JO6 signal seguence
MERYI TLFAV LLMGW SYNAW S{SEQ 1D NO: 18)

PSBO2188 - FimH migK signal pept/ F22..Q300 J88 FimH N28S V48C LEEC NO1S M249G /
T AA finker/ FimG A1 K14/ GGHISB in pcDNA3A() [Number of amino acids: 310
Malecular weight 32088.78 Theoretical pt. 7.23]

VETDT LAWY LLLWV PGSTG (SEQID NO: 19) FACKT ASGTA IPIGG
GSANV YVNLA PCVNV GONCV VDLET QIFCH NDYPE TITDY VTLQR
GSAYG GVLSS FEGTV KYSGS SYPFP TTSET PRVVY NERTD KPWPRY
ALYLY PYS3A GGVAI KAGEL JAVLI LROTN NYNSD DFQFY WNIYA
NNDVY VPTGG COVSA RRVTV TLRDY PGSYP IPLTV YCAKS QNLGY
YLEGT TADAG NSIFT NTASE SPAQG VGVQL TRQGT HPAN NTVSL
GAVGT SAVSL GLTAN YARTG GQVTA GNVQOS HGVT FVYQ (SEQ (D NO:
20) GGSSG GG (SEQ 1D NO: 14} ADVT TVNGK VVAK GGHHEH HHHHH
{SEQIDNO: 21)

pSB02307 - FimH migK signal pept / F22. Q300 J86 FimH N28S N91S N249Q / His8 in
peDINASZ.1(+)

METOT LLEWY LLLWY PGSTG (SEQ 1D NO: 22)

FACKT ASGTA IPIGE GSANY YVYNLA PVUNV GONLY VDLST QIFCH
NDYPE TITDY VTLOR GSAYG GVLES FSGTY KYSGS SYPFP TTSET
PRVVY NSRTD KPWPY ALYLT PVSSA GGVAL KAGSL IAVLE LRQTHN
NYNSD DFOFV WNIYA NNDVV VPTGG COVSA RDVTY TLRDY PGSVP
IPLTY YCAKS QNLGY YLSGT TADAG NEIFT NTASF SPAQG VGYQL
TRQGT HPAN NTVSL GAVGT SAVSL GLTAN YARTS BQVTA GNVQS
HGVT FYYQ (SEQ D NO: 23) GGSSG GG (SEQ 1D NO: 14)

ADVT ITVNG KWWAK GGHHH HHHRH {SEQ 1D NQ» 21)

FIG. 1E continued
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FIG. 1E continued

pSB02083 FimH Lectin Domain Wild Type construst
METDT LLLWV LLLWY PGSTG{SEQ 1D NO: 22)
FACKT ASGTA IPIGG GSANY YVNLA PVVNY GONLY VDLST QiFCH
NDYPE TITDY VTLOR GSAYG GVLES FSGTV KYBGS SYPFP TTSET
PRVVY NERTD KPWRY ALYLT PVSSA GGVAL KAGSL IAVLI LRAQTN
NYNSD DFQFYV WHNIYA NNDVV VPTGG (SEQ 1D NO: 24) HHHHH HEH
{SEQ D NO: 25}

pSBOX158 FimM Lectin Domain Lock Mutant
METDT LLEWV LLLWY PGBTG {SEQ D NO: 28)
FACKT ABGTA IPIGG GBANY YVNLA PCYNY GONCV VDLET QIFCH
NDYPE TITDY VTLOR GSAYG GVLSS FSGTV KYSGS SYPFP TISET
PRVVY NSRTD KPWPV ALYLT PVYSSA GGVAL KAGSL IAVLE LROTN
NYNSD DFOFV WNIYA NNDOVV VFPTGG (SEQ ID NO: 28} HHHHHHHH
{SEQ 1D NO: 25)

FIG. 1F

pSBO1R78 processed sequence:
FACKTANGTAIPIGGGSANVYVNLAPVVNVGONLVVDLSTQIFCHNDYP
ETITDYVTLORGSAYGGVLSNFSGTVKYSGSSYPFPTTSETPRVVYNSRTD
KPWPVALYLTPVSSAGGVAIKAGSUAVLILROQTNNYNSDDFQFVWNIYA
NNDVVVPTGGHHHHHHHH (SEQ 1D NO: 27)

NXSB/T sites are indicated in bold text as these are potentially glycosylated.

pSBO2083 FimH Lectin Domain Wild Type with murine IgK signal peptide

METDTLLLWVLLLWVPGSTGFACKTASGTAIPIGGGSANYYVNLAPYYNYGONLYVDLSTQIFCHNDYR
ETITOYVTLORGRAYGGVLSSFSGTVKYSGSSYPFRTTSETPRYVYNSRTDKPFWHRVALYLTPVSSAGGVAIK
AGSUAVLILROTNNYNSDDROF VW RIVANNDVVVPTGGHHMHHEHHH (SEQIDNG: 7)

FIG. 1F continued
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FIG. 1F continued

pSBO2158 FimH Lectin Domain Lock Mutant with murine gl signal peptide

METDTLELWVLLLWVPGSTGFACKTASGTAIPIGGGSANVYVNLAPCYNVGONCYVDESTQIFCHNDYPE
TITDYVTILQRGSAYGGVLSSFIGTVKY SGSSYPRPTTSETPRVVYNSRT DKPWPYALYLTPVSSAGGVAIKAG
SLIAVLILRQTNNYNSDDFQFVWNIVANNDVWYPTGGHHHHHRHH (SEQ D NO: 8}

FIG. 1G

Amino acid sequence of FimH of K12

FACHKTANGTAIFIGRGIA

TV VN LARVVIVEONIVYDLST

SETPRVVINS

U PR e e A TN R
ANNRTGE SDVE PVTLPDYPGEVE

CANNTVEL

ENSIPTRTASESRAQE VGVRLTRINGTI

GAVETIAVALOLTANYARTS GQVTAGHVRATIGVIFVYG {BEQ ID NG 28)

Amino acid sequence of FimH of UTI8Y, which differs from the FimH of 12

FACKRTARNGTATY SEEANY YVHIAPAVNVORNLVVLLET QIFCHNDYPETITDYVTLOR

VVITNERTE KP¥

GARAYEEVLES

DEGEVERNTYANNDVEVETEE CDVIARNTE

: T AN
VY OURADAGKSTY

FIG. 1H

Exemplary wzzB seguences inchide:
>0250 2401 WezB
MRVENNNVSGONHDPEQIDLIDLLVQLWRGKMTIISVIVAIALAIGY LAVAKEKWTSTAITQR
OVGQIAGYNNAMNVIYGQAAPKVSDLOETLIGRFSSAFSALAETLDONQEEPEKLTIERSVKN
QQLPLTVSYVGQTAEGAQMKLAQYIQQVDDKVNQELEKDLRDNIALGRKNLODSLRTQEVV
AGEQRDLRIRGIQEALQYANQEQVTKPQVQOTEDVTQDTLFLLGSEALESMIKHEATR PLVFE
SBNYYOTRONLLDIESLKYDDLDIHAY RYVMKRPTLPIRRDSPHKAITLILAVLLGGMVGAGIVL
GRNALRNYNAK (SEQ D NQ:'30)
>O28aB:H1 WzzB
MRVENNNVSGONNDPEQIDLIDLLYQUWRGKMTHISVIVAIALAIGYLAVAKEKWTSTAHTQP
DVGQIAGYNNAMNVIYGQAAPRVEDLOETLIGRFSSAFSALAETLDNODEREKLTIEPSVIKN
QQLPLTVSYVGQTAEGAQMKLAQYIQQVDDKVNOELEKDLKDNIALGRKNLODSLRTQEVY

FiG. 1H continuad
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FIG. 1H continued

AQECKDLRIRQIQEALOYANQAQVTRPIICGQTIGEDITQUTLFLLGSEALESMIKHEATRPLVF
SENYYQTRONLLDIESLKVDDLDIHAYRYVMKPTLRPIRRDSPKEKAITLILAVLLGGMYGAGIVL
CRNALRNYNAK (SEQ D NO:31)

>(28a ETEC ATCC WzzB
MRVENNNVSGQNHDPEQIDLIDLLVYQUIWRGKMTHSVVVAIALAIGYLAVAKEKWISTAIITQ
POVGQIAGY NNAMNWYGOAARKYEDLOETLIGRFSFAFSALAETLONQKERPEKLTIERPSVYK
NOQLPLTVEYVGQTAEDAGMKLAQYIGQVDDKVNQELEKDLKDNLALGRRKNLODSLRTQE
VVAQEQKDLRIRGIGEALQYANQAQVTEPQIQOTGEDITQDTLFLLGSEALESMIKHEATRPL
VFSPNYYQTRONLLDIENLKVODLGIHAYRYVMKPTLPIRRDSPKKAITLILAVLLGGMVGAG]
VIGRNALRNYNSK (SEC D NO: 32)

K12 W3110 WzzB
MRVENNNVSGQONRDPEGIDLIDLLVOUWRGKMTIHSVIVAIALAIGYLAVAKEKWTSTARTQP
DVGQIAGYNNAMNVIYGOAAPKVYSDLQETUGRFESAFSALAETLDNQEEREKLTIEPSVKN
QOLPLTYSYVGOTAERGAQMKLAQYICQVDDKVNQELEKDLKDNIALGRKNLODSLRTGEWW
AQEGKDLRIRQIQEALQYANGAQVTKPOIQQTEGEDITQDTLFLLGBEALESMIKHEATRPLVF
SPNYYQTRONLLDIESLKVDDLDIHAYRYVMKFMLPIRRDSPKKAITLILAVLLEGGMVGAGIVL
CGRNALRNYNAK {SEQ 1D NQ: 33)

>Salmonaila LT2 WezB

MTVDSNTSSGROGNDPEQIDLIELLLGLWRGKMTHVAVEAILLAVOY LMIAKEKWTSTAUTQP
DAACVATYTHNALNVLYSGNAFKISEVQANFISRFSSAFSALBEVLDNQKEREKLTIEQSVRG
QALPLSVEYVSTTAECAQRRLAEYIQQVDEEVAKELEVDLKDNITLOTKTLQESLETQEWA
QEGKDLRIKIEEALRYADEAKITOPQIQOQTODVTODTMFLLGSDALKSMIONEATRPLVFS
PAYYOTKOTLLDIKNLKYTADTVHYYRYVMKPTLRVRRDSFKTAITLVLAVLLGGMIGAGIVL
GRNALRSYKPKAL (SEQH D NO: 34)

Exemplary FepE sequences include:

>(025b GAR2401 FepE
MSSLNIKQGSDAHFPDYPLASPSNNEIDLLNUISVLWRAKKTYMAVVFAFACAGLLISFILPQ
KWTSAAVVTPPEFVOWGELEKSFTHLRVIDLDIKIDRT EAFNLFIKKFOSVSLLEEYLRGSPY
VIMDQLKEAKIDELDLHRAIVALSEKMEAVDDNA SKKKDEPSLY TEWTLESFTAPTSEEAQTVL
SGEYIDYISTLVWEKESLENVRNKLEIKTQF EKEKLAQDRIKTKNQLDANIQRUNYSLDIANAAGIK
KPVYSNGQAVKDDPDFSISLGADGIERKLEIEKAVTDVAELNGELRNRQYLVEQLTKARVYND
VNFTPFRYQLSPSLPVKKDGPGKAIVILSALIGGMVACGGVLLRYAMASRKGDAMMADHLY
{SEGHD NO:35)

FIG. 1H continued
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FIG. 1H continued

>OR28x3:KEH1T FepE

MESLNIKQGSEAHFPEYPLASPSNNEI DLINLIEVEWRAKKTVMAVVFAFACAGLUBFILPQK
WTSAAVVTRPPEPVQWQELEKTFTKLRVLDLDIKIDRTEAFNLFIKKFQSYSLLEEYLREESRYY
MDQLKEAKIDPLDLHRAIVALSERMKAVDDNASKKKDESALY TSWTLSFTAPTSEEAQKVLA
GYIDYISALVYKESIENVRNKLEIKTQF EKEKLAGDRIKTKNQLDANIQRLNYSLDIANAAGIKK
PYYSNGQAVEDDPDFSISLOADGIERKLEIEKAVTDVAELNGELRNRQYLVEQLTKTNINDY
NFTPFKYQLRPSLPYKKDGQGKAIVILSALVEGGMYACGGEVLLRHAMASRKQDAMMADHLY
{SEQ IDNO: 38)

» 025z ETEC ATCC FepE
MSSLNIKQGSDAHFPDYRLASPSNNEIDLLNLISVLWRAKKTVMAVYFAFACAGLLISFILPQ
KWTSAAWTPREPVQWOEL EKSFTKLRVLDLDIKIDRTEAFNLFIKKFOSYELLEEYLRESPY
VMDQLKEAKIDELDLHRAIVALSEKMKAVDDNASKKKDERSLY TSWTLSFTAFTSEEAQTVL
SGYIDYISTLWWKESLENVRNRLEIKTQF EKEKLAQDRIKTKNOQLDANIQRENYSLDIANAAGIK
KPVYSNGQAVKDDPDFSISLGADGIERKLEIEKAVTDVAELNGELRNRQYLVEQLTHKAHYND
VNFTPFKYQLSPBLPVKKDGPGKAIVILSALIGGMVACGGVLLEY AMASRKODAMMADHLY
(SEGID NO: 37)

» O157 FepE
MSSLNIKQGSDAHFPDYPLASFANNEIDLLNLISVEWRAKKTYMAVVFAFACAGLLISFILPQ
KWTSAAVVTPPEPVOWOELEKTFTKLRYLDLDKIDRTEAFNLFIKKFQEVSLLEEYLRSSPY
VMOQLKEAKIDELDLHRAIVALSEXKMKAVDDNASKKKDEPSLYTSWTLSFTAPTSEEAQTVL
SGYIDYISALVVKESIENVRNKLEIKTQFEKEKLAQDRIKMINQLDANIGRUNYSLDIANAAGIK
KRPYYSNGQAVKDDPDFSISLGADGIERKLEIEKAVTDVAEL NGELRNRQYLVEQLTKANIND
YNFTPFRKYQLSPBLPVEKKDGPGKAHVILSALIGEMYACGSVLLRYAMASRKQDAMMADHLY
{SEQ 1D KO 38)

>Salmonella LT2 FepE
MPSLNVKOQERNOSFAGYSLPPANSHEIDLFSLIEVEWOAKRRILATVFAFACVGLLLSFLLPQ
KWTBSOANVTPAESVOWQGLERTLTALRVLDMEVEVORGSVYFNLFIKKFBEPSLLEEYLRSSP
YVMDQLKGAQIDEQDLHRAIVLLSEKMKAVDSNYGKKNETSLFTSWTLSFTAPTREEAQKY
LAGYIQYISDIVVKETLENIRNOLEIKTRYEQEKLAMDR VR LKNQLDANIQRLHY SLEIANAAGH
KRPVYSNGRQAVKDDPOFSISLGADGISRKLEIEKGVTDVAEIDGDLRNRQYHVEQLAAMNY
SDVKEFTRFRYQLBPSLPVKKDGRGRANBLAALIGGMMACGOVLLRHAMVER KMENALAIDE
RLV {SEQ 1D NQ: 39)
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FIG. 2B
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FIG. 2E
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FIG. 2J
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FIG. 2L
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FIG. 2R
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0SB02083 pSB02158

17 mg total yield 10.8 mg total yield



WO 2022/090893 PCT/1B2021/059820

24/85

FIG. 6C
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FIG. 32A

Polysaccharide
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FIG. 32B

Thiolated Polysaccharide
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